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ABOUT NTIS 


As a cornerstone of the technological publishing structure in 
the United States, the National Technical Information Service 
(NTIS) is a key participant in the development of advanced 
information products and services for the achievement of U.S. 
productivity and industrial innovation goals in the 1980's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports, and for sales 
of foreign technical reports and other analyses prepared by 
national and local government agencies and their contractors 
or grantees. 

And, it is the central source for: 

federally generated machine processable data files 
and software; 
licensing U.S. Government-owned patents. 

NTIS manages the: 

Center for the Utilization of Federal Technology 
(CUFT), which alerts U.S. industry to specially select- 
ed technology having immediate practical value; 
Federal Software Exchange Center, for the exchange 
of computer software among Federal agencies, with 
public availability through NTIS. 

Consequently, NTIS is one of the world’s leading processors 
of specialty information. 

The NTIS information collection is approaching two million 
titles, several hundred thousand of which contain foreign tech- 
nology or foreign marketing information. All are permanently 
available for sale, either directly from 80,000 titles in shelf 
stock or from microform master copies of documents that are 
less in demand. Annually, NTIS supplies its customers with 
more than six million documents and microforms, shipping 
about 24,000 information items daily. 


HOW TO ORDER 
Availability 
NTIS announces reports supplied from ‘many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&lI), each bibliographic entry shows where the document 
may be obtained. NTIS shows such information in two places 
in its citations—a short, primary entry on the first line of the 
citation to the right of the NTIS order number, and a second- 
ary entry that immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” printed in the primary avail- 
ability statement. Reports not available from NTIS have the 
words ‘‘Not Available NTIS” printed there. 


Not Available NTIS 


To find where to order reports listed as ‘“‘Not Available NTIS,” 
look to the entry just before the abstract for the secondary 
availability statement. There are a variety of statements on 
availability varying from an entry that tells where the report 
was published to specific ordering instructions such as ‘Paper 
copy available from ERIC Document Reproduction Service.” 
When NTIS can supply specific ordering instructions, it does 
so. However, when such information is not available to NTIS, 
contact your local librarian, who may be able to help you. 


— 


Full summaries of current U.S. and foreign research reports 
and other specialized information, in hundreds of subject cat- 
egories, are published regularly by NTIS in a wide variety of 
newsletters, journals, and indexes, and in a variety of sub- 
scription formats for other Federal agencies. The complete 
texts of the technical reports cited are sold in paper and 
microform. 

Some 70,000 new technical reports of completed research 
are added annually to the NT/S Bibliographic Database. Any- 
one seeking the latest technical reports or wanting to compile 
unique subject groups of abstracts may search the NT/S Bibli- 
ographic Database online using the services of vendors or 
organizations that maintain the NTIS database for public use. 
The whole database in machine readable form may be leased 
directly from NTIS. 

The more timely documents in the NTIS collection are selected 
by category and sold as paperbound Published Searches, 
covering some 3,000 topical subject areas. 

Customers with well defined continuing interests may sub- 
scribe to a standing order microfiche service (SR/M) which 
enables them to automatically receive the full texts of only 
those documents relating to their individual requirements. 

NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code (1151-7). The 
law established a clearinghouse for scientific, technical, and 
engineering information within the Department of Commerce 
and directed that it be self-supporting. 

NTIS, therefore, is a unique Government agency supported 
by its customers. All costs, such as salaries, manufacturing, 
information acquisition, marketing and postage, are paid from 
sales income; not from tax-supported congressional appro- 
priations, certain developmental programs excepted. 


— 
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Paper and Microfiche Copies 


lf the primary availability statement is a price code entry such as 
“PC AO4/MF AO1,”’ you can place your order directly with 
NTIS. A report may be availabie in paper copy (PC) or micro- 
fiche (MF) or both; if both forms are available, price codes will 
be given for both PC and MF. To determine the current price, 
consult the price-code table printed on the outside back cover 
of the most current issue of GRA&I. Then, please use the order 
form bound into GRA&I, or a copy, to place your order. Be 
sure to include the NTIS order number, the quantity, form, 


and the order fulfillment options you want—eg, magnetic tape 
mode. 


Other Microforms and Subscriptions 


If the report is offered on a subscription basis, or as 16 or 
35mm microfilm, the secondary availability statement will so 
indicate. You may need to write or telephone NTIS for specific 
instruction on ordering such material; if you have any ques- 
tions, please write or telephone for clarification(703-487-4630). 


Media Code 


A media code, which consists of the three letters at the end of 
the NTIS order numbers, has been assigned to help NTIS’ 
marketing efforts. Please include this code when ordering. 
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Delivery 
Options 


Class of 


Delivery Processing 


Guaranteed? 
24 hours 


Guaranteed? 
24 hours 


Guaranteed? 
24 hours 


Express Overnight’ 


Courier 


Rush First Class 


or equivalent 


Customer Pickup 
8:00-4:00 VA 
8:30-4:30 DC 


First Class 


or equivalent 2-3 days* 


NTIS In-house 


Stocked Reports 


5:00 p.m. Eastern Standard Time 


Service 
Charge 


$20.00 
Per Item 


$10.00 
Per Item 


$7.50 
Per Item 


Phone Numbers 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


(703) 487-4650 $3.00 
Shipping/ 
Handling Fee 
Per Order 


‘Express service guarantees overnight delivery. Express orders received by 1 p.m. (EST) on any working day are in your hands by 3 p.m. (local 


time) the following working day for reports in stock. 


?Express and Rush handling guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. Toll 
free ordering is available for Express and Rush orders. All Express and Rush orders require NTIS Deposit Account, American Express, VISA, or 
MasterCard. Standard $3.00 NTIS Shipping and Handling fee is waived on all Express and Rush orders. 

*Regular handling for reports not in shelf stock (requiring reproduction) normally takes 3 to 14 days to process. 


Ordering Options Available 24 Hours a Day 


89-9405 

(703) 321-8547 

Dialog (Command: DIALORDER) 
SDC (Command: ORDER NTIS) 


Telex: 
Telecopier: 
Online: 


Western Union: 
$3.50 per item. Call NTIS 
(703) 487-4650 for details. 


NTIS/QuikORDER 
Call (703) 487-4624 for details. 


Code-A-Phone: (703) 487-4650 
Available after business hours 
and weekends to record your orders 
only 


NOTE: Whether you request Express, Rush, or Regular service, your orders always receive our best attention. NTIS is required by law to 


recover costs, and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses 38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 


ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcement section of the journal. in the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 700,001 will be the first one for 1987). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author name, contract number, grant number, report 
number, or NTIS order number. The abstract number of the 
main entry in the Reports Announcement section is given with 
each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological instruments & 
instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; international Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building industry Technology 
Subcategories: Architectural Design & Environmental Engineering; Buiid- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 


Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; indus- 
trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propeliants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propeliants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies; Environmental Studies; Fuel Con- 
version Processes; Fuels; Geothermal Energy; Heating & Cooling Systems; 
Miscellaneous Energy Conversion & Storage; Reserves; Selected Studies in 
Nuclear Technology; Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Manage- 
ment; Health Care Forecasting Methodology; Health Care Measurement 
Methodology; Health Care Needs & Demands; Health Care Technology; 
Health Care Utilization; Health Delivery Plans, Projects & Studies; Health 
Education & Manpower Training; Health-Related Costs; Health Resources; 
Health Services; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; industrial Safety Engineering; Job Environment; Laboratory & Test 
Facilities; Manufacturing Processes & Materials Handling: Nondestructive 
Testing; Plant Design & Maintenance; Production Planning & Process Con- 
trols; Quality Control & Reliability; Tooling, Machinery, & Toois; General. 


Library & Information Sciences 


Subcategories: information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; iron & iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 
Subcategories: Analysis; Operations Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 


Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Devices; Isotopes; Nuclear Auxiliary Power Systems; 
Nuclear Explosions & Devices; Nuclear Instrumentation; Radiation Shield- 
ing, Protection, & Safety; Radioactive Wastes & Radioactivity; Reactor 
Engineering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering: 


Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Plasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 
Subcategories: Economic & it; Energy; Environment; 


Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
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Regional Administration & Planning; a a a 
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Abstract Newsletters announce in 26 subject categories summaries of most unclassified fed- 
erally funded research as it is completed and made available to the public. Abstracts of reports 
appear in as many categories as appropriate, and do so within a few weeks of their receipt 
from the originating agencies. Generally, the technical report summaries have been prepared 
by the author. The final issue of the year is a subject index containing up to 10 subject postings 
and an NTIS Order/Report Number index. The titles of newsletters available on subscription 
are: 


Administration & Management Government Inventions for Licensing 
Agriculture & Food Health Planning & Health 

Behavior & Society Services Research 

Biomedical Technology & Library & Information Sciences 
Human Factors Engineering Manufacturing Technology 

Building Industry Technology Materials Sciences 

Business & Economics Medicine & Biology 

Chemistry Natural Resources & Earth Sciences 
Civil Engineering Ocean Technology & Engineering 
Communication Physics 

Computers, Control & Problem-Solving Information for 
Information Theory State & Local Governments 
Electrotechnology Transportation 

Energy Urban & Regional Technology 
Environmental Pollution & Control & Development 

Foreign Technology 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Government research and development at a cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, but only in the subject areas you select. You 
get the reports in microfiche without having to track down a specific report and order it. For full 
control of your SRIM collection, you can order the quarterly index service (cumulated annually). 
For further details, telephone SRIM information (703) 487-4640 or write to NTIS. 


Published Searches are bibliographies, with abstracts in most cases, prepared in anticipation 
of user's needs. The NTIS Bibliographic Database, as well as international databases covering 
subjects from food sciences to pollution to management, is the source for the bibliographies. To 
get a copy of the Master Catalog of Published Searches, listing the more than 3,000 bibliogra- 
phies available, write to the Published Search Product Manager, NTIS. 


Products listed in GRA&I are available in a variety of formats. 

Paper copy (PC)—copies or reprints of the original report. 

Microfiche (MF)— 105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm— 16mm. 

Microfilm—35mm. 

Magnetic tape—9 track recording modes. 

Floppy Diskette—for IBM-PC and compatible microcomputers. 
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ANNOUNCEMENTS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Personal authors 


Contract or grant number(s) 


Report date 


SAMPLE ENTRY 


Subject Category 


Subcategory 


Abstract number 538,662 


CIVIL ENGINEERING 


Civil Engineering 


PB85-193613/GAR PC A05/MF A01 


California Univ., Richmond. Earthquake 


Engineering Research Center 


Report title 


EAGD-84; Computer Program for Earthquake 


Analysis of Concrete Gravity Dams, 


Page count 
Report number(s) 


Abstract 


G. Fenves, and A.K. Chopra. Aug 84, 99p. 
UCB/EERC-84/11, NSF/CEE-84022 
Grants NSF-CEE81-20308, NSF-CEE84-01439 


This report documents the use of the computer 
program EAGD-84 which implements a general 
analytical procedure for the evaluation of the earth- 


ADMINISTRATION & 
MANAGEMENT 


Inventory Control 


741,869 

AD-A181 660/2/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Management 
Sciences Research Group. 

Forward A 
Model with 
Management Sciences Revearch rept., 

R. A. Sandbothe, and G. L. Thompson. 15 May 87, 
43p Rept nos. MSRR-532, WP-27-86-87 

Contract NO0014-85-K-0329 


rithm for the Capacitated Lot Size 
itockouts. 


This paper considers the lot size model for the produc- 
tion and storage of a single commodity with limitations 
on production capacity and the possibility of not meet- 
ing demand, i.e., stockouts, at a penalty. The stockout 
option means that horizons can exist and permits the 


quake response of concrete gravity dams... 


use of horizons to develop a forward algorithm for solv- 
ing the problem. The forward algorithm is shown in the 
worst case to be asymptotically linear in computational 
requirements, in contrast to the case for the classical 
lot size model which has exponential computing re- 
quirements. Two versions of the model are consid- 
ered: the first in which the upper bound on production 
is the same for every time period; and the second, in 
which the upper bound on production is permitted to 
vary each time period. In the first case the worst case 
computational difficulty increases in a cubic fashion ini- 
tially, and then becomes linear. In the second case the 
initial increase is exponential before becoming linear. 
Besides the forward algorithm, a number of necessary 
conditions are derived which reduce the computational 
burden of solving the integer programming problem 
posed by the model. 


Management Information Systems 


741,870 


AD-A181 577/8/GAR PC A14/MF A01 
General Electric Co., Schenectady, NY. Production 
Resources Consulting. 


Integrated information Support System (IISS). 
Volume 5. Common Data Model Subsystem. Part 1. 
ll, ™ 


Final rept. 22 Sep 80-31 Jul 85, 

D. Rollins, M. Loomis, J. Hogan, and B. Leifeste. 1 
Nov 85, 301p UM-620141001, AFWAL-TR-86-4006- 
V-5-Pt-1 

Contract F33615-80-C-5155 

See also Volume 5, Part 2, AD-A181 238. 


The Common Data Model Processor (CDMP) is a 
mechanism by which application programs can re- 
trieve and update data without knowing where or how 
the data are stored. The CDM (Common Data Model) 
is a database where schemas and mappings for data 
access are stored. This is a user manual for the CDM 
Administrator. It describes the philosophical and prac- 
tical objectives of the CDM Administrator, the design 
of the CDM, and the steps needed to enter and main- 
tain data in the CDM. 


741,871 


DE87007802/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 





ADMINISTRATION & MANAGEMENT 
Management Information Systems 


Success or Failure of Management information 
Systems: A Theoretical 

T. R. Curlee, and 8. T. Tonn. Mar 87, 29p ORNL/ 
TM-10320 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
~ ren Original copy available until stock is exhaust- 


eS ee SE Sn Seno 
the reasons why modern, 


i ting organization but 
helps to identify why a system may succeed or 
major aspect of the model is its distinction be- 
the objectives of the organization in its decision 
implement an information system and the objectives 
' who are to use the system. 
A divergence between these objectives can lead to 


PC AOS/MF A01 


Laboratory) Direct Pur- 
(DPIS): ws ty Manual. 
J. K. Lovin, P. L. Bowen, R. L. Haese, J 
Lovelace, and H. D. Lambdin. Mar 85, Teo ‘ORNL/ 
TM-9385 
Contract AC05-840R21400 
Portions of this document are illegible in microfiche 
- Original copy available until stock is exhaust- 


The Direct Purchase Information System (DPIS) is an 
on-line interactive Ma it Information System 
(MIS) at the Oak Ridge National Laboratory (ORNL). 
The basic system has been ational since 1976. 
Recently converted to an ALPHA-based MIS, DPIS 
can provide users with commitment data on current 
outside direct purchases at the Laboratory. The 
system provides sufficient flexibility to answer many 
png about the status of these direct purchases 
and their obligating costs. Data on past purchases are 
also available. This users’s manual is intended for ex- 
perienced DPIS and/or ALPHA users. (ERA citation 
12:028228) 


741,873 

PB87-207783/GAR PC A02/MF A01 

General Accounting Office, Washington, DC. Account- 
and Financial Management Div. 

inlornal Controle: Controls: Defense Fuel Supply Center's 


Heat by Reporting of Accounts Payable. 
May 87, 13p GAO/AFMD-87-30, B-226510 


An evaluation was made of the Defense Fue! Supply 
Center's (DFSC) financial and management informa- 
tion systems used to control, account for, and report 
on its bulk petroleum — DFSC, one of six De- 
fense Logistics Agency (DLA) supply centers, is re- 
sponsible for procuring, apm , and distributing pe- 
troleum commodities it sells to Department of De- 
fense and other federal During fiscal year 
1986, DFSC purchased over $4.3 ‘billion in fuels and, 
as of September 30, 1986, had over 17,500 accounts 
payable balances, totaling about $416 million, result- 
ing from fuel purchases. It was found that DFSC does 
not have adequate controls to ensure the proper re- 
cording and reporting of millions of dollars of accounts 
payable resulting from its fuel purchases. Reviews of 
accounts payable balances, conducted by both DFSC 
and GAO, indicate the DFSC’s accounting system is 
inaccurately reporting amounts owed contractors. For 
example, DFSC's accounting system showed a $6.2 
million accounts payable balance for six accounts re- 
viewed when the correct balance should have been 
only $2.5 million. 
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Air Command and Staff Coll., Maxwell AFB, AL. 
Decision-Making Methodology for 


Student rept., 
G. S. Ghelber. Apr 87, 32p Rept no. ACSC-87-0960 


ay tao planning has become an important part of 
the management process for Chief Executive Officers 
and top decision-makers throughout business and 
government. However, most find the necessities of 
day-to-day operation leave little time for the lengthy, 
time-consuming steps required by most analytical 
. The report develops a systematic 
that can be used to organize strategies in 
a systematic methodology that can be used to orga- 
nize strategies in a way that decision-makers can as- 
similate a large number of alternatives and make deci- 
sion at a macro-level appropriate for long-range plan- 
ning. 


741,875 

AD-A181 460/7/GAR PC AO5/MF A01 

Naval Ay School, Monterey, CA. 
a 


Change: A Case Study. 
Master's 
S. D. Iverson. son Mar 87, 96p 


The successful a of change to an organiza- 
tion is determined by how much planning is done 
before the change is implemented. This thesis ad- 
dresses the assessment of an organization through or- 
ganizational analysis, and examines the special as- 
Bects that must be considered when implementing a 
ee ee ee ee. Discussion 
includes identifying organizational information flows 
and their inefficiencies to define user requirements. 
The research consists of a review of current literature 
concerning organization theories and models used as 
a basis for the planning of organizational change. The 
theory and method i in this paper can be uni- 
versally used by mai who are, or will be, involved 
in the transition from manual information processing to 
computerized processing. 


741,876 

AD-A181 500/0/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for In- 
formation and Decision Systems. 

Naval C3 (Command-and-Control-and-Communi- 
cations) Distributed Tactical Decision Making. 
Annual rept. for 1 Apr 86-31 Mar 87, 

M. Athans, and A. H. Levis. 15 Apr 87, 23p Rept no. 
LIDS-IR-1669 

Contract N00014-84-K-0519 


The objective of this to address analytical and compu- 
tational issues that arise in the modeling, analysis and 
design of distributed tactical decision making. The re- 
search plan has been organized into two highly interre- 
lated research areas: Distributed Tactical Decision 
Processes; and Distributed Organization Design. The 
focus of the first area is the development of method- 
ologies, models, theories and algorithms directed 
toward the derivation of superior tactical decision, co- 
ordination, and communication strategies of distribut- 
ed agents in fixed organizational structures. The 
framework for this research is normative. The focus of 
the second areas is the development of a quantitative 
methodology for the evaluation and comparison of al- 
ternative organizational structures or architectures. 
The organizations considered consist of human deci- 
sionmakers with bounded rationality who are support- 
ed by C3 systems. The organizations functions in a 
hostile environment where tempo of operations is 
fast; consequently, the organization msut be able to 
respond to events in a timely manner. The framework 
for this research is descriptive. 


741,877 

AD-A181 505/9/GAR PC A07/MF A01 
Scientific Systems, Inc., Cambridge, MA. 

Software Indicators. 

Final rept. 30 Sep 85-24 Sep 86, 

J. MacMillan, and J. R. Vosburgh. 24 Sep 86, 129p 
BRMC-85-5108-1 

Contract F33615-85-C-5108 


Because software is an increasingly essential and ex- 
pensive element of defense system acquisition, meth- 
ods are needed to improve the management capabili- 
ties of the government personnel responsible for moni- 
toring software development projects. Under a con- 
tract for the Air Force Business Research Manage- 
ment Center, Scientific Systems Inc. developed a set 
of software quality indicators to meet this need. The 


quality indicators are to be used by government man- 
agers in Air Force Plant Representative Offices 
(AFPROs) to assess the quality of the software 
developed by contractors. The quality indicators 
dress management concerns, and are oriented toward 
the AFPRO engineer and point of contact for a project. 
They take advantage of data that is already being col- 
lected on many projects, and are independent of the 
technical methodology being used by the contractor. 
The indicators are specific to phases in the develop- 
ment life cycle, and provide information on the status 
of a project from several different perspectives. Analy- 
sis of the quality indicators can reveal potential prob- 
lems in time for corrective action. Eleven quality indica- 
tors are recommended: Progress; Stability; Process 
Compliance; rey bo Evaluation Effort; Test Coverage; 
Defect Detection ncy; Requirements Traceabi- 
lity; Defect Removal Rate. 1 Defect Age Profile; Defect 
Density; and Complexity. 


741,878 

AD-A181 615/6/GAR PC A05/MF A01 
RAND Corp., Santa Monica, CA. 

Cost Analysis of Reserve Force Change: Non Re- 
curring Costs and Secondary Cost Effects. 

Interim rept., 

J. F. Schank, S. J. Bodilly, and A. A. Barbour. May 
87, 82p Rept no. RAND/R-3492-RA 

Contract MDA903-85-C-0030 


This report describes a for estimating the 
non-recruiting costs of Reserve component — 
in the U.S. Air Force and U.S. Navy and draws infer- 
ences about the factors that affect non-recurring unit 
costs. The report also addresses other cost effects as- 
sociated with unit —- including changes in 
annual recurring costs and indirect or force-wide costs. 
Construction, support equipment, and aircrew training 
costs account for the maj of the non-recurring 
costs in the various case studies. The findings suggest 
that non-recurring costs can be reduced if (1) the 
basing location has existing facilities; (2) prior-service 
aircrew personnel with experience in the new weapon 
system can be recruited; and (3) the Reserve unit is 
located on an Active base that has excess capacity 
and can share in various logistic-support assets. 


741,879 

AD-A181 633/9/GAR PC A09/MF A01 
Naval Postgraduate School, Monterey, CA. 
Survey and Recommendations for the Use of 
Microcomputers in the Naval Audit Service. 
Master's thesis, 

T. LaPoint, and M. Augustine. Mar 87, 179p 


This thesis studies ways in which the Naval Audit Serv- 
ice can adapt microcomputers and microcomputer 
software to audit and audit-related work. It discusses 
the introduction and implementation of microcomput- 
ers in the Naval Audit Service. It also surveys current 
software from three sources - commercial, govern- 
ment and public domain. During the software survey, it 
evaluates the usefulness of that software for Naval 
Audit Service audit applications. A survey of current 
audit practices using microcomputers was conducted 
in public accounting firms, audit departments in indus- 
try, the Naval Audit Service and federal government 
agencies other than the Naval Audit Service. Recom- 
mendations for the implementation and efficient use of 
microcomputers in the Naval Audit Service are provid- 
ed. Keywords: Auditing; Audit management; Audit soft- 
ware. 


741,880 

AD-A181 719/6/GAR PC AO5/MF A01 
Center for Naval Analyses, Alexandria, VA. 

Center for Naval Analyses Annual Report, 1985. 
1985, 76p 


The Center for Naval Analyses is the oldest organiza- 
tion that conducts operations research and systems 
analysis for the Navy and Marine Corps. CNA is a non- 
profit Federally Funded Research and Development 
Center that traces its origins to 1942. CNA provided its 
clients with candid evaluations of their operations, sys- 
tems, and programs. Current efforts for the two serv- 
ices range widely, from support of training and testing 
activities in the fleet to the evaluation of future technol- 
ogies, forces, and strategies for top-level decision 
makers in Washington. 
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AD-A181 827/7/GAR PC A04/MF AO1 





BDM Corp., Monterey, CA. 

NTC (National Training Center) Live Fire Perform- 
ance Analysis. 

Final rept. Jan 82-Dec 84, 


T. K. Forsythe, and W. J. Doherty. Apr 87, 56p BDM/ 
ARI-TR-0018-85, ARI-RN-87-21 


This research note describes the ARI effort to assess 
the — benefits derived by units going through the 
National Training Center (NTC), in particular the ex- 
ploratory data analysis used to evaluate the perform- 
ance of battalion task forces on the live fire range, 
using the contents of 54 Take-Home Packages from 
the years 1982 through 1984. 


741,882 
PB87-184990/GAR PC A02/MF A01 
General Accounting Office, be mar aga DC. Informa- 
tion Management = Techi 
ADP OCC’s (Office 7 the 

— "s) Procurement of Laser 


Proper Statutes 
Apr 87, 13p GAO/IMTEC-87-1 “225959 


The report reviews the Office of the Comptroller of the 
Currency’s (OCC) $1.3 million procurement of laser 
printer equipment to support its field offices. It deter- 
mines whether OCC had a valid rationale for placing 
more weight on technical rather than on cost consider- 
ations in selecting the winning vendor. In addition, it 
determines whether OCC is bound by the Brooks Act 
and the Competition in Contracting Act of 1984. it was 
determined that OCC (1) had a valid rationale in estab- 
lishing the technical evaluation criteria used in acquir- 
ing its laser printers, (2) reflected this rationale in its 
evaluation criteria, and (3) is subject to the Brooks Act 
and the Competition in Contracting Act. 


741,883 

PB87-193017/GAR CP T02 
General Services Administration, Washington, DC. 
— Labor Surplus Area (LSA) Zip Code File, 
Data file, 

E. Dade, and J. Rotan. 1987, mag tape GSA/DF/ 
MT-87/002 

Supersedes PB86-185907. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. 


The labor surplus area (LSA) program gives prefer- 
ence or priority to businesses located in areas with 
high unemployment in the award of Federal contracts. 
The Labor Surplus Area Zipcode Reference file makes 
it possible to use the zip code in a firm's address as a 
way of determining LSA eligibility. The U.S. Depart- 
ment of Labor (DOL) supplied the list of LSAs used to 
prepare this file. This list consists of areas classified as 
LSA’s by DOL. The automated source for zip code was 
the Federal Information Processing Standards Publi- 
cation 55 (FIPS PUB 55) dated February 2, 1982. Its 
title is ‘Codes for Named Populated Places and Relat- 
ed Entities of the States of the United States’. Data 
obtained from the FIPS PUB 55 is subject to the limita- 
tions stated in that document. In addition, there was 
also a need for a manual source for zip codes, and the 
‘United States Postal Service Zip Code Directory for 
1983’ was used for that purpose. This reference is only 
as accurate as the sources from which it was drawn. 
Properly used, it can be a helpful tool in making LSA 
set-aside and subcontracting decisions. Users are 
cautioned not to rely solely on the zip code in deter- 
mining a firm's eligibility. Zip codes and labor surplus 
area do not always share the same boundaries. Busi- 
nesses which have been identified by use of this list 
should be contacted to verify their LSA status. 


741,884 

PB87-198347/GAR PC A04/MF A01 
General Accounting Office, Washington, DC. Informa- 
tion Management and Technology Div. 

ADP (Automated Data Processing) 
SSA's(Social Security Administration's) 
ization Efforts Need Redirection. 

Apr 87, 54p GAO/IMTEC-87-16, B-226516 


The report reviews the Social Security Administration's 
Systems Modernization Plan to determine if it should 
be redirected or cancelled, and to assess the agency's 
claims that automation (ADP Automated Data Proc- 
essing) improvements can reduce staff. It was found 
that although the agency has made some progress, it 
has not accomplished two key objectives-modernizing 


Systems: 
Modern- 


ADMINISTRATION & MANAGEMENT 


Personnel Management, Labor Relations & Manpower Studies 


software and implementing an integrated data base. In 
addition, the agency may not achieve planned staff re- 
ductions because the effects of automation on person- 
nel are uncertain. 


741,885 


PB87-204277/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Internal Controls: State’s Controls Over Personal 


Property Management Are Inadequate. 
Jun 87, 49p GAO/NSIAD-87-156, B-226301 


The report is on the Department of State's internal 
controls over personal property. It was found that (1) 
domestic and foreign offices are not adequately com- 
plying with the State Department's regulations, (2) 
problems are encountered in trying to implement 
State’s automated property record keeping system, 
and (3) domestic warehouse property is not being ade- 
quately controlled. Internal — could be improved 
if the importance of following the regulations is empha- 
sized, the Central Property Management Office is pro- 
pre De Panne Rage ge fh Bang BoA. he 
signed responsibilities and the Under etary for 
Management and other officials are directed to take 
the actions specified in the report. 


741,886 


PB87-204301/GAR PC A02/MF A01 
} ay Accounting Office, eer DC. Informa- 
—s a Not 
Unduly Restrict Competition. 

Jun 87, 12p GAO/IMTEC-87-27, B-227291 


The specifications in the June 1986 amended Request 
for Propsals and the criteria used by the Army to evalu- 
ate offerors’ bids are reviewed. The authors analyzed 
the June 1986 Request for Proposals to determine 
whether the technical specifications unduly restrict 
competition. They also evaluated the Army's respon- 
siveness to questions raised by potential offerors, a 
bid protester, and the Assistant Secretary of Defense 
(Comptroller) = hy original Request for Pro- 
posals issued i 5. 


741,887 
PB87-208948/GAR 

FIMS, Inc., Sacramento, CA. 
Data Facilities: Guidelines for Earth- 
quake Hazard " 


Jun 87, 123p 


Prepared in cooperation with VSP Associates, Inc., 
Sacramento, CA. 


PC A06/MF A01 


Evidence from U.S. and foreign earthquakes clearly 
shows that data processing facilities and systems are 
exposed to many types of damage. This includes the 
loss of power, cooling, and other services, overturning 
of equipment, failure of raised floors, spillage of discs, 
the collapse of suspended ceilings, and similar prob- 
lems. When damage occurs to an electronic data proc- 
essing (DP) facility, the costs incurred from interrup- 
tions may far outweigh the direct costs of repair. The 
purpose of these guidelines is to provide owners and 
users of electronic data processing systems and facili- 
ties with the best available earthquake hazard mitiga- 
tion information. 


741,888 


PB87-863981/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Risk Analysis and t. April 1984-July 
1987 (Citations from the Engineering Index Data- 
base). 

Rept. for Apr 84-Jul 87. 

Jul 87, 176p 

rete we PB86-869393. 


This bibliography contains citations concerning the 
methods and techniques used for risk analysis, as- 
sessment, and management in business. Topics in- 
clude risks in the environment, in transportation, in 
manufacturing, and in other areas of potential hazard 
to man. (This updated bibliography contains 388 cita- 
tions, 111 of which are new entries to the previous edi- 
tion.) 
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AD-A181 268/4/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 
ne and Control Career Ladder, AFSC 


tional survey rept. (Final), 
J.T. . Apr 87, 65p 


Js byte of an occupational survey of the Com- 
conan career ladder completed by the Oc- 
Division, USAF Occupational 
Measurement a Comme in March 1987. The specialty 
was last surveyed in May 1979. This report was re- 
quested by USAFOMC’s Training Development Serv- 
ices Division to have current data available for a 
274XO Training Development 
scheduled to be initiated in FY 87/88. As described in 
the AFR 39-1 specialty Command and 
Control specialists are responsible for receiving, proc 
essing, interpreting, presenting, and controlling data in 
command and control manual and automated sys- 
tems. This includes effecting positive control of as- 
signed forces and weapons systems through use of 
command and control communications systems. 


741,890 

AD-A181 290/8/GAR PC A07/MF AO1 
RAND Corp., Santa Monica, CA. 

Computerized Sample Selection Procedures for 
——e 

J. B. Garfinkle, and B. R. Orvis. Sep 86, 150p Rept 
no. RAND/N-2380-FMP 

Contract MDA903-85-C-0030 


This document describes the sample selection proce- 
dures used in the 1983 Survey of Military Applicants. 
The survey complements the Enlistment Bonus Test 
by soo information pertinent to the implementa- 
tion of the Test programs. In addition, the survey helps 
distinguish the characteristics of enlistees from those 
of nonenilistees, and provides information on the 
appeal of alternative enlistment options. The comput- 
erized sample selection procedures developed in 1983 
improved substantially on the procedures used in the 
initial Applicant Survey (1981). Computerization re- 
duced the lag time between application and survey 
interview, helped to increase the completed interview 
rate, and essentially eliminated the need for surveying 
respondents at basic training. Furture = sur- 
veys will employ pgp meno sample selection. This 
Note describes the procedures developed at RAND 
and provides the documentation required for their use 
in future surveys. 


741,891 

AD-A181 315/3/GAR PC A03/MF A0O1 
Navy Personnel Research and Development Center, 
San Diego, CA. 


Data. 
Interim rept. Jan 84-Nov 86, 
C. Mullins. May 87, 41p Rept no. NPRDC-TR-87-26 


This report describes the assessment of two sources 
of Marine Corps enlisted personnel data, the Head- 
quarters Master File (HMF) and the Statistics File 
(STATs). The assessment encompasses how these 
data are created, updated, maintained, and used. 
Problems with each of these data are highlighted. The 
results from the assessment t that the HMF 
data are consistent and accurate. The STAT data for 
analytical and forecasting purposes should be mini- 
mized. 


741,892 

AD-A181 357/5/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Tactical Air Command and Control Career Ladder, 
AFSC 275XO. 

Final rept., 

F. Shenk, and M. Pearch. May 87, 75p 


This is a report of an occupational survey of the Tacti- 
cal Air Command and Control career ladder completed 
by the USAF Occupational Measuremnt Center April 
1987. The career ladder was previously surveyed in 
1979. The survey was conducted in response to a re- 
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from the Training Development Services Divi- 

sion of the USAF Soomtatenal Measurement Center 

provide data which will be useful in the preparation 
career ladder training development plans. 
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Management Specialty, AFSC 271X1. 
Occupational survey rept. 


‘eport (OSR) of the Air- 


AD-A161 473/0/GAR PC A02/MF A01 
Headquarters Services (DoD), DC. Direc- 
cone for information Operations and Reports. 
Civilian Manpower Statistics, First Quarter, FY-87. 
rept. 
Si tte t7, 21p Rept nos. DIOR/M04-87/02, M04 
pm ~~~ Sreaon! (CMS) is a quarterly publi- 


mw hg Bosctomte for Information Operations and 
Reports (WHS/DIOR) of the Office of the Secretary of 

Defense. CMS provides statistical information on the 
civilian work force of the Department of Defense 
(DoD), with the exception of personnel of the National 
Security Agency, the Defense Intelligence Agency, 


sgument ot GF 113A, Monthly Report of Federal Civil- 
ian Employment. 


741,895 

AD-A181 635/4/GAR PC A04/MF A01 
Naval see apes eb yen Monterey, CA. 

- with wag Operator Capability. 

R. RA. Aanold. M Mar 87, 57p 


This thesis sought to determine if the requirements for 
operation of the acoustic processing equipment now 
installed aboard P-3C aircraft is too complex for the 
acoustic operators, given their current amount of train- 
ing. This was accomplished by using a test scenario 
designed to test for all of the skilis and knowledge re- 
quired by acoustic operator in the performance of his 
duties the passive portion of the prosecution of 
a target. The pas wy seem to 

that successfully complete the 

Warfare Operator’ rating training pipeline r acquiring 
an acceptable level of operator in addition, 
this study seems to suggest that fleet poh who 
are recognized in fleet squadrons as master journey- 
man, are operating their ASW acoustic processing 
equipment to its fullest capability and without apparent 
operator deficiencies. 


741,896 
AD-A181 637/0/GAR PC A03/MF A0O1 
Air Command and Staff Coll., Maxwell AFB, AL. 


ept., 
G. N. Pontiff. Apr 87, 49p Rept no. ACSC-87-2030 


Fewer issues in the Air Force will get more emotional 
response from the officer corps than the officer effec- 
tiveness report (OER) system. The reason for this is 
obvious. The OER is an officer's report card. It will, for 
the most part, determine the level of success he or she 
attains. it strikes at the very heart and soul of every 
officer whether his goal is to be Chief of Staff of the Air 
Force or to retire after twenty years of service. Be- 
cause the Air Force has an ‘up or out’ career progres- 
sion philosophy, and this ‘up or out’ decision is based 
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upon performance and potential documented in each 
officer's OER, any discussion of this subject will get 
the very careful attention of the corps. Having the ac- 
ceptance of both the raters and the ratees is a critical 
factor in the utility and ultimate success of any per- 


system from the perspective of the officer corps. (1) 
Does the OER achieve its stated purpose. (2) What is 
the level of knowledge or compliance with the OER 
egulation. (3) Is there a need for cha 
where. (4) Is there a difference between 

The insights provid- 


* perceptions. 
the Air Force determine the direction it 
needs to take in the area of OER managements. 


, and if so, 
and com- 


PC A09/MF A01 


for Republic of Korean military personnel management 
system. In order to maximize the utilization of person- 
nel resources computerized personnel information 
system is needed. An important consideration in data- 
base design is to assure that it can be used for a wide 


functional con- 

dete bene using GBA i+ is imple- 

with IBM pc, and is designed for the user who 
ee eee and is based on 


AD-A181 697/4/GAR PC A15/MF A01 
Systems Research Labs., Inc., Dayton, OH. 

Unified Tri-Services Cognitive Performance As- 
sessment 1 
Technical rept. Apr 84-Feb 87, 

W. A. Perez, P. J. Masline, E. G. Ramsey, and K. E. 
Urban. Mar 87, 343p AAMRL-TR-87-007 

Contract F33615-85-C-0541 


The Unified Tri-Services Cognitive Performance As- 
sessment Battery (UTC-PAB) represents the primary 
metric for a Level 2 evaluation of cognitive perform- 
ance in the JWGD3 MILPERF chemical defense bio- 
medical drug screening program. The UTC-PAB con- 
tains a menu of 25 tests that were selected from test 
batteries currently in existence throughout DoD re- 
search laboratories. Test selection was based upon 
established test validity and relevance to military per- 
formance. Sensitivity to effects of hostile environ- 
ments and sustained operations were also consider- 
ations involved in test selection. This report presents a 
scheme for organizing the tests in the UTC-PAB. Also, 
extensive documentation for each test is presented in 
the following areas: background literature review fo- 
cusing of the theoretical basis of the test; information 
regarding the reliability, validity, and sensitivity of the 
test; data specifications; and instructions to subjects. 
This information is presented to guide researchers in 
the selection and interpretation of tests in the UTC- 
PAB. Keywords: Human performance; Tests; Task bat- 
tery. 
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AD-A181 732/9/GAR PC A07/MF AO1 
Air Force Human Resources Lab., Brooks AFB, TX. 
AFHRL (Air Force Human Resources Laboratory) 
FY 86 Annual Report. 

Annual rept., 

R. M. Buescher. 1986, 131p 


The Air Force Human Resources Laboratory (AFHRL) 
is the principal AFSC organization charged with plan- 
ning and executing the USAF exploratory and ad- 
vanced development programs in manpower and per- 
sonnel, education and training, simulation and training 
devices, and logistics and group aspect of human fac- 
tors, for research and development related to person- 
nel, flight training, simulation, logistics, and technical 
training. 
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AD-A181 794/9/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 


of Maritime Labor Unions with an Emphasis 
on the Trend of Wages and Benefits over the Past 
Ten Years. 
Master's thesis, 
D. J. McCalla. Mar 87, 64p 


This study examines the history of five Maritime Labor 
Unions with an emphasis on the trend of and 
benefits over the past ten years (1976-1986). five 
unions studied are: National Maritime Union of Amer- 
ica (NMU); Seafarers’ International Union of North 
America (SIUNA); International Organization of Mas- 
ters, Mates and Pilots (NMP); National Marine Engi- 
neers Beneficial Association (MEBA); and the Ameri- 
can Radio Association (ARA). 
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AD-A181 803/8/GAR PC A23/MF A01 
Westat Research, Inc., Rockville, MD. 


cessions. 

Final rept. Jun-Sep 85, 

J. F. Celeste, V. F. Ramsey, B. F. Allen, J. B. Davis, 
and D. C. Garver. Apr 87, 531p ARI-RP-86-16 
Contract MDA903-84-C-0446 


This is one of eight reports that provide background 
information, descriptions of survey approach, assess- 
ments of data quality, and preliminary results from the 
1985 summer administration of the AR! Survey of 
Army Recruits, familiarly known as eye New Recruit 
Survey (NRS). This is a volume of crosstables describ- 
ing the attitudes, demographics, and service-related 
characteristics of non-prior-service Army recruits en- 
tering active duty during the summer of 1985. Tabula- 
tion volumes contain an introduction to the 1985 NRS 
report series and project overview; a chapter explain- 
ing how to read and interpret the tabulations; a set of 
two-way tables of NRS items crossed with five banner 
variables; and four technical appendixes including 
each of the four 1985 NRS instruments. Separate tab- 
ulation volumes were produced for each of the three 
Army components, the Regular Active Army (RA), the 
Army Reserve (USAR), and Army National Guard 
(ARNG). Tabulations reflect data gathered during the 
1985 summer administration of the NRS. The crossing 
variables used in each tabulation volume include de- 
mographic and service-related characteristics and 
vary across the different components. 


741,902 


AD-A181 804/6/GAR PC A99/MF E04 
Westat Research, Inc., Rockville, MD. 
ARI (Army for the Behavioral 


and Social Sciences) ere SS of Army Recruits, 
1985: Tabular Description of NPS (Active) Army 
Accessions. Volume 1. 

Final rept. Jun-Sep 85, 

J. F. Celeste, M. J. Wilson, V. F. Ramsey, B. F. 

Allen, and J. B. Davis. Apr 87, 836p ARI-RP-86-14 
Contract MDA903-84-C-0446 

See also Volume 2, AD-A181 805. 


This is one of eight reports that provide background 
information, descriptions of survey approach, assess- 
ments of data quality, and preliminary results from the 
1985 summer administration of the ARI Survey of 
Army Recruits, familiarly known as the New Recruit 
Survey (NRS). This is Volume 1 of a two-volume set of 
crosstables describing the attitudes, demographics, 
and service-related characteristics of non-prior-service 
Army recruits entering active duty during the summer 
of 1985. Tabulation volumes contain an introduction to 
the 1985 NARS report series and project overview; a 
chapter explaining how to read and interpret the tabu- 
lations; a set of two-way tables of NRS items crossed 
with five banner variables; and four technical appen- 
dixes including each of the four 1985 NARS instru- 
ments. Separate tabulation volumes were produced 
for each of the three Army components, the Regular 
Active Army (RA), the Army Reserve (USAR), and 
Army National Guard (ARNG). Tabulations reflect data 
gathered during the 1985 summer administration of 
the NRS. The crossing variables used in each tabula- 
tion volume include demographic and service-related 
characteristics and vary across the different compo- 
nents. 


741,903 


AD-A181 805/3/GAR PC A99/MF E04 
Westat Research, Inc., Rockville, MD. 





phn Pot the Behavioral 
and Social of Army Recruits, 
NPS (Active) Army 


1985: Tabula Description 
Accessions. V 


Final rept. SunSep 6 ae 

J. F. Celeste, M. J. Wilson, V. F. Ramsey, B. F. 
Allen, and J. B. Davis. Apr 87, 852p ARI-RP-86-15 
Contract MDA903-84-C-0446 

See also Volume 1, AD-A181 804. 


This is one of eight ee that provide em 
information, of survey 
ments of data quality, and puatenbeiry teeuie been thee 
1985 summer administration of the ARI Survey of 
Army Recruits, familiarly known as the New Recruit 
Survey (NRS). This is Volume 2 of a two-volume set of 
crosstables the attitudes, demographics, 
and service-related characteristics of non-prior-service 
Army recruits entering active duty during the summer 
of 1985. Tabulation volumes contain an introduction to 
the 1985 NRS report series and overview; a 
chapter explaining how to read and interpret the tabu- 
lations; a set of two-way tables of NARS items crossed 
with five banner variables; and four technical 
dixes including each of the four 1985 NAS instru- 
ments. Separate tabulation volumes were produced 
for each of the three Army components, the Regular 
Active Army (RA), the Army Reserve (USAR), and 
Army National Guard (ARNG). Tabulations reflect data 
gathered during the 1985 summer administration of 
the NRS. The crossing variables used in each tabula- 
tion volume include ‘aphic and service-related 
characteristics and vary across the different compo- 
nents. 


741,904 
AD-A181 806/1/GAR PC A24/MF A01 
Westat Research, Inc., Rockville, MD. 


Final rept. Jun- me 4 85, 

J. F. Celeste, V. F. Rai , B. F. Allien, J. B. Davis, 
and D. C. Garver. Apr 87, 552p ARI-RP-86-17 
Contract MDA903-84-C-0446 

See also Volume 2, AD-A181 807. 


This is one of eight reports that provide background 
information, of survey approach, assess- 
ments of data quality, and preliminary results from the 
1985 summer administration of the ARI Survey of 
Army Recruits, familiarly known as the New Recruit 
Survey (NRS). This is Volume 1 of a two-volume set of 
crosstables describing the attitudes, demographics, 
and service-related characteristics of non-prior-service 
Army recruits entering Reserve duty during the 
summer of 1985. Tabulation volumes contain an intro- 
duction to the 1985 NRS report series an project over- 
view; a chapter explaining how to read and interpret 
the tabulations; a set of two-way tables of NRS items 
crossed with five banner variables; and four technical 
appendixes including each of the four 1985 NRS in- 
struments. Separate tabulation volumes were pro- 
duced for each on the three components, the 
Regular Active A (RA), the Army Reserve (USAR), 
and Army National Guard (ARNG). Tabulations reflect 
data gathered during the 1985 summer administration 
of the NAS. The crossing variables used in each tabu- 
lation volume include aphic and service-related 
characteristics and vary across the different compo- 
nents. 


741,905 
AD-A181 807/9/GAR PC A23/MF A01 
Westat Research, Inc., Rockville, MD. 


Final rept. Jun- wi 85, 

J. F. Celeste, M. J. Wilson, V. F. Ramsey, B. F. 
Allen, and J. B. Davis. Apr 87, 547p ARI-RP-86-18 
Contract MDA903-84-C-0446 

See also Volume 1, AD-A181 806. 


This is one of eight reports that provide background 
information, descriptions of survey approach, assess- 
ments of data quality, and preliminary results form the 
1985 summer administration of the AR! Survey of 
Army Recruits, familiarly known as the New Recruit 
Survey (NRS). This is Volume 2 of a two-volume set of 
crosstables describing the attitudes, demographics, 
and service-related characteristics of non-prior-service 
Army recruits entering Reserve duty during the 
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summer of 1985. Tabulation volumes contain an intro- 
duction to the 1985 NAS report series and project 
overview; a chapter explaining how to read and inter- 
pret the tabulations; a set of two-way tables of NRS 
items crossed with five banner variables; and four 
each of the four 1985 
Separate tabulation volumes were 
produced for each of the three Army components, the 
Nato! Gua the Army Reserve (USAR), 

Army National (ARNG). Tabulations reflect 


characteristics and vary across the different compo- 
nents. 


1,906 
ADAG: 830/1/GAR PC A04/MF A01 
Personnel Decisions Research Inst., Minneapolis, MN. 
Predicting Military Recruiter Effectiveness: 
erature Review. 


A Lit- 
Final rept. Dec 85-Nov 86, 

T. L. Russell, and W. C. Borman. Apr 87, 68p ARI- 
RN-87-23 

Contract DAAG29-81-D-0100 


ppg tym yt ep t piem 
cation of factors affecting a 

ance. Recruiter selection oe tment 
the U.S. armed forces are summarized. Within the 
report, the studies are discussed according to the cri- 
teria against which the predictors were validated. The 
relative merits of various predictors are discussed, and 
criterion-related issues are described. The note’s final 
section ties together selection research on civilian 
sales-type jobs, and the research done on selection of 
military recruiters, in order to further clarify the factors 
which produce successful recruiting personnel. 


AD-A%61 831/9/GAR PC A03/MF A01 
Northwest . 


Interim rept. Jan-Dec 86, 
C. C. Moskos. May 87, 36p ARI-RN-87-28 
Contract MDA903-86-K-0011 


This research note outlines the ways that conventional 
military does or does not apply to the active 
duty forces. Statistical data received from social back- 
variables and attitude surveys reveal: that the 
uard and the Reserves are more top heavy in grade 
distribution than the active force, and they are older; 
that the active force and Reserves are better educated 
than the Guard, and have more female and minority- 
wm members; that prior-service entrants in the 
uard and Reserves are much more likely to score 
high in mental tests than non-prior service entrants, 
they are also better educated; dissatisfaction with 
service life is much higher in reserve forces than in the 
active force. The data show that, rather than viewing 
the reservist as part of a moonlighting labor force, we 
must face the truth. Reserve duty conflicts with fami 
concerns, and causes problems for reservists wi 
their civilian employers, as they ask for released time 
to fulfill military requirements. These factors create 
major disincentives to joining the reserve forces. 


741,908 

AD-A181 832/7/GAR PC A09/MF A01 
og Resources Research Organization, Alexan- 
Development of a Model of Soldier Effectiveness: 
Retransiation Materials and Results. 

Final rept. Oct 83-Sep 85, 

W. C. Borman, S. J. Motowidio, S. R. Rose, and L. 
M. Hanser. May 87, 183p ARI-RN-87-29 

Contract MDA903-82-C-0531 


The research described was performed under the 
overall heading of Project A , the Army current effort to 
improve the selection, classification, and use of Army 
enlisted personnel. It is part of an effort to develop di- 
mensions for soldier performance for use in an Army - 

wide rating scale. The rating scale will be used in eval- 
uating first-term soldiers in any type of Military Occupa- 
ton Specialty (MOS). A review of the literature and 
previous experience with enlisted soldiers provided the 
basis for a preliminary conceptual model of soidier ef- 
fectiveness. Behavior analysis workshops involving 77 
officers and noncommissioned officers then provided 
more than 1300 examples of effective and ineffective 
soldier behavior. Another 61 officers and NCOs sorted 
these examples into categories, and rated the effec- 


741,911 


tiveness levels of the behavior. Seventy-eight percent 


In 1985, the nearly 45,000 energy-related doctoral sci- 
represented 11% of all em- 


double sided, double compatible with the IBM 
OG AT XT nicrocompuner ettes are in the ASCII 
format. Price includes documentation, PB87-193645. 


CRAPS is a LOTUS 123 spreadsheet that calculates 
20 comparisons between two retirement 
choices--remaining in the Civil Service Retirement 
System (CSRS), and yy the Federal Employ- 
ees Retirement System (FERS). The — choice on 
your part could cost you thousands of dollars a year 
after you retire from Federal service. CRAPS considers 
several of the most important factors aff your re- 
tirement choices. These include but are not limited to, 
the age at which you pian to retire, the amount of 
income you can afford to place in the government thrift 
pian, your detailed Social Security history, the taxability 
of your benefits once you retire, private sector and fed- 
eral future salary increases, and length of time you will 
be receiving your benefits. Any comparison that 
doesn't include these five factors cannot necessarily 
provide accurate comparisons since each can have 
dramatic effects on the size of your retirement bene- 
fits. Using CRAPS will take between fifteen minutes 
and one hour of your time but will provide you with 
plenty of valuable information on which to base your 
choice of retirement plans. Software tion. The 
software is written in Lotus 123 (Version 1A) for imple- 
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mentation on IBM-PC XT, AT or compatible microcom- 
puters using the Lotus 123 1A or 2.01 operating 
system. Minimum of 512K bytes of core storage re- 
quired. NOTE: CRAPS will not work with Lotus version 


PC A02/MF A01 
Administration, Rockville, MD. Office of 


Retirement Assessment Projec- 
(CRAPS). User's Guide. 


A. E. Hass. 20 May 87, 24p FDA/SW/DK-87/004A 
For system on diskette, see PB87-189783. 


The report, which examines the Navy’s Squadron 
SS ee is the third in 
a series which has now looked at all the Navy’s man- 


See also report dated Mar 85, PB85-219293. 
The report presents the detailed statistical results of 


aphic, employment, 
geographic characteristics of the Nation's doctoral sci- 
entists and engineers. In addition to the results of the 
1985 survey, which was the sixth in a biennial series, 
the report contains selected time series data based on 
earlier surveys. 


741,915 

PB87-203774/GAR PC A02/MF AO1 
Executive Office of the President, Washington, DC. 
Office of Administration. 

Publications of the Executive Office of the Presi- 
dent, January 20, 1981 - June 30, 1987. 

Jun 87, 10p 


No abstract available. 
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741,916 
PB87-204111/GAR 
Office of Personnel 


PC A07/MF A01 
Washington, DC. 


Final rept., 

C. E. Steele. 31 Dec 84, 132p OPM/WASD/GEOG- 
84/1, MW-68-17 

See also PB87-130316. 


Population coverage is total Federal civilian employ- 
ment as of December 1984. Narrative analyses and 
Statistical tables are provided on state, county, metro- 
CS Cee ee, CS Saati, Nes Comey, 


PC A03/MF A01 
Office, ee DC. Account- 


em cunie Needed 
Over investments. 
May 87, 38p GAO/AFMD-87-17, B-221680 


The Department of the Treasury manages the Civil 
Service Retirement and Disability Fund, which covers 


! concern 
about the growth in the number of civilian personnel 
working for the Department of Defense (DOD) in 
Europe since 1982, as discussed in Senate Report 99- 


La 
eg 


e 


PC A03/MF AO1 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 
Medical Readiness: 


Progress in Stating Manpower 
Apr 87, 37p GAO/NSIAD-87-126, B-224081 


As requested, the General Accounting Office evaluat- 
ed the military's wartime medical manpower require- 
ments to assist in assessing the services’ medical 
readiness. The report provides an overview of man- 
agement information and analysis problems which 
continue to confront Defense managers and the Con- 
gress in evaluating medical manpower readiness. 


741,920 

PB87-207767/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Air ape Enlisted Recruits’ Initial Haircuts. 


May 7, 2p 25p GAO/NSIAD-87-1 wiht B-226613 


The report examines the for initial haircuts 
emerge recruits at acide ‘Ais Force Base. 
exas, including the Air Force’s basis for awarding a 
new contract for these services, rather than continuing 
with a memorandum of with the Army 
and Air Force Exchange Service (AAFES) to provide 
the haircuts, ee Se ne ee 
on AAFES contributions to it of De- 
fense’s (DOD) Morale, Weltere and Recreation (MWR) 
fund. 


741,921 

PB87-927913/GAR 

ee Da me DC. 
Yugoslavia: xecutive Council. 

Pay aa eran ailable Standing Order, Deposit 
Paper copy also av on 

Account required. North American Continent price 
based on page count of individual documents; all 

others write for quote. This series offers a reduction in 

price as a Standing Order, PB87-927900. 


No abstract available. 


PC E02 


741,922 
PB87-928105/GAR PC E10 
Central intelli Agency, Washington, DC. 

tions. fa 

Jun 87, 324p LDA-87-12090 

Supersedes PB86-928103. 

Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price as a Standing Order, PB87-928100. 


The directory identifies individuals who hold positions 


in selected party. government, and public organiza- 
tions of the USS! 


Productivity 


741,923 

PB87-864021/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


daniomy 1983-July 1987 Gitations trom The Com: 


ept. for Jan 83-Jul 87. 
Jul 87, 72p 
Supeneies PB86-87 1373. 


This bibliography contains citations concerning man- 
agement techniques and tools used to improve pro- 
grammer productivity. Software, database manage- 
ment systems, and their impact on productivity im- 
provement are evaluated. Productivity measurement is 
discussed. The work environment and team manage- 
ment as they relate to productivity are also included. 
(This updated bibliography contains 145 citations, 58 
of which are new entries to the previous edition.) 


Public Administration & Government 


741,924 

DE87006840/GAR PC A04/MF A01 
National wow A Information Center, Washington, DC. 
Annual Report to poet 1986. 

18 Feb 87, 6ip DOE! 1A-0173(86) 

Portions of this document are illegible in microfiche 
products. 


The following section of this report highlights some of 
EIA's accomplishments in 1986, followed by a sam- 
pling of typical EIA data. Finally, this report contains 





. Appendix Cc onda de all EIA 4 
reports 
Published during the year. (ERA citation 12:024891) 


741,925 


General Services Administration (G' ) contracts. In 
general, GAO found that federal agencies were i ° OSA 
Slow in referring their eedionnen 
contractors. Specifically, G' 
ed by the Office of Management and Budget (OME) 
indicated in its bid solicitation that, over the 


quent acc might 

to the private collection firms. After 1 year 
contracts, $1.1 billion had been referred and 
percent of this was referred during the last 3 months of 
that period. While a aoe 


4 agencies ; 

eee. ee need to maintain 
pot ome neo they are to the volume of ac- 
TOMB entmated might be referable. 


_ PC A02/MF A01 


Mar veh tm 13p GAO/HRD-87-54BR. B-226294 


The objective of the report was to determine whether 
the effects of the Gramm-Rudman-Hollings Act on 
fiscal year 1986 budget outlays, described in the Direc- 
tor of National Institute on Agi 
testimony before the Senate i 
aging, had materialized. Those anticipated effects 
were: the reduction would result in each of NIA’s seven 
tary line items being reduced by 4.3 percent; = 
total number of research grants would be reduced; the 
funding for the Alzheimer's disease research centers 
could not be protected; and delays would occur in 
funding certain Alzheimer’s disease research projects. 


741,927 

PB87-204251/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, —— and Economic Development Div. 
—— Business: Evaluation of a Study on Access 


to Capital. 
May 87, 22p GAO/RCED-87-94, B-226649 


In response to a March 24, 1986, request from Repre- 
sentative Parren J. Mitchell, then Chairman of the 
Committee on Small Business, the General Account- 
ing Office evaluated the Small Business Administra- 
tion's (SBA) report entitled Access to Capital by Sub- 
cat of Small Business. The report was pre- 
pared by the JACA Corporation (JACA). The subcate- 
gories in the JACA report consisted of women, men, 
minority, and nonminority business owners. As agreed 
with your staff, the GAO focused their review only on 
the analysis upon which the study’s conciusions on 
women business owners’ access to capital were 
based. 


741,928 
PB87-204293/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. General 


Government Div. 

Drug inves : Organized Crime Drug En- 
— ask Force Program's Accomplish- 
Breting rept. 
May 87, 23p GAO/GGD-87-64BR, B-223391 
See also PB86-240660., 


The report was requested by the former Chairman of 
the Senate Judiciary Committee’s Criminal Law Sub- 
committee to examine accomplishments reported by 
the Cupetess Crime Drug Enforcement Task Force 
(OCDETF) Program and the task force's use of options 
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for seeking reduced or enhanced penalties for drug re- 
lated offenses. 


741,929 

mah : Office, Washington, DC. Netionel 
‘al Accounting jational 

Security and International Affairs Div. 

Honduras: U.S. National Guard Construction Exer- 


cises. 
ry 87, 25p GAO/NSIAD-87-66, B-213137 


ee tn: ne Oe Saat SS 
Office (GAO) review the Department of De- 
) General Yee name pan 

py tt yer te 
follow up on ils legal decision B-213137 concern as 
up on its 13137 concerning 
DOD's use of Operations and Maintenance (O&M) ap- 
propriations to conduct construction exercises and de- 
termine if for the road-bulding exercise com- 
plied with the ,000 limit for O&M-funded construc- 
tion. The primary focus was on the source, amount, 
type, and propriety of funding for the exercise. Also, 
information on the Honduran "s involve- 

ment in the exercise, the 


PC A02/MF A01 


ioteo"|, DC. Account- 
Audit: 


Financial Federal Home Loan Bank Board’s 
1986 and 1985 Financial Statements. 

Report to the Congress 

Jun 87, 19p GAO/AFMD-87-42, B-114893 


The General Accounting Office examined the financial 

statements of the Federal Home Loan Bank Board for 

the years ended December 31, 1986 and 1985, and 

have issued an opinion thereon. The report pertains 

only to the study and evaluation of the system of inter- 

4 — inting controls for the year ended December 
1,1 ; 


741,931 

PB87-207791/GAR PC A04/MF A01 
— crm ae Be mer og DC. Informa- 
tion Management and Tec’ 

Space Operations: NASA's (tonal Aeronautics 

ne Space Admunietration’s) Use of oo 


echnology. . 
Apr 87, 70p GAO/IMTEC-87-20, B-226577 


The report provides an overview of the information 
technology that is critical to the missions of the Nation- 
al Aeronautics and Space Administration (NASA). As 
requested, this report discusses NASA's planning, de- 

velopment, and use of information tech for 
three areas: the Space Transportation System (STS), 
the Space Station, and unmanned space explorations. 
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741,932 

AD-A181 420/1/GAR PC A03/MF A01 
Air Command and Staff Coll., Maxwell AFB, AL. 
Managing Science and Technology as a Corporate 
Investment. 

Student rept., 

T. J. Hall. Apr 87, 34p Rept no. ACSC-87-1055 


Over the past 25 years, Air Force emphasis on science 
and technology funding has declined both in absolute 
terms and as a percent of the total budget. Over the 
same period of time, our technology lead over the 
Soviet Union has slipped in many key areas of military 
technology. The study examines a proposal to manage 
our science and techno! program as a corporate 
investment to prevent further slips in our technology 
advantage. It recommends that the Air Force senior 
leadership invest at least two percent of its total 
budget on science and technology to reverse this 
trend toward parity with the Soviets in technology. 


741,933 
DE87005219/GAR PC AO5/MF A01 


741,937 


Cpeunee of Energy, Washington, DC. Lab. Manage- 
Technology ‘86: Technology Transfer Program: 


Annual Report. 
Jan 87, 82p DOE/ER-0192/2 
aon of this document are illegible in microfiche 


Technology transfer accomplishments are ios in 
the a a areas: energy technologies, biology 

medicine, environment and waste 
puters and communications, analysis instrumenta- 
tion, and materials science and manufacturing proc- 
esses. (ERA citation 12:024892) 


Feb 87, 171p NSF/SRS-87-D3 
See also PB86-216017. 


The report contains tabular data for fiscal year (FY) 
1985 which were collected from a sample of %03 inst 
tutions of higher education from the universe of 566 


schools granting a graduate science or 
(S/E) degree and/or performing at least $50,000 in 
separately budgeted research and development 
(R&D) expenditures. In addition, the universe includes 
17 federally funded research and 

ters (FFRDC’s). Data are tabulated by: 

funds; (2) S/E disciplines; (3) Character of work; (4) 
Institutional control (| ic/private); (5) Largest per- 
formers’ ranking; (6) Total and federally financed cur- 
rent funds expenditures for research equipment; and 
(7) Capital expenditures for facilities and nt for 
research, development, and instruction. Trend tables 
are included for most elements. Survey coverage, 
methodology, sampling procedures, and r 

rates are ribed and copies of the survey instru- 
ments are included. 


741,937 


PB87-201349/GAR PC A06/MF A01 
National Science Foundation, Washington, DC. Div. of 
Science Resources Studies. 
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Federal R and D Funding Budget Function: 
Fiscal Years 1986-88. wd 

Final rept. 1986-88. 

Mar 87, 105p NSF-87-305 

See also PB85-232528. 


The report provides a distribution of Federal R&D pro- 
ams based on the functions of the Federal budget. 
focuses on relative changes in Federal fund- 
ing from 1986-88 in chief R&D program areas within 
each function. ang budget authorty for focal year 
the corr t authority for fiscal years 
1986, 1987, and 1 a 
function crosswalk, sncn corelates agencies 
buon of support i funesona areas the Budget 
Historical tables include Federal R&D funds by 
function for 1955-88. 


741,938 

PB87-201885/GAR PC A13/MF A01 
National Science Foundation, Washington, DC. Div. of 
Science Resources Studies. 

Federal Funds for Research and nema oy 
Fiscal Years 1985, 1986, and 1987. Volume 35 (De- 
tailed Statistical Tables). 

1987, 295p NSF/SRS-87-D1 

See also PB86-153681. 


These 163 detailed boey oy data on Federal re- 
search and development ( op vee on Oo tees 
87 period. The data, provided by a 
through an annual survey, covers research 
individual agency, character of work (basic 


teen ond fer soanech pestered of unbsertinen and cob 
leges. Data are provided on R&D it obligations by 
agency and also for R&D and R& ae oy 
Federally Funded Research and Development Cen- 

ters. In addition, data are available on foreign perform- 
ers and the distribution of R&D Obligations | State. 
Historical data for major categories is provi for the 
1967-87 period. 


PC A04/MF A01 
DC 


Funds, 1984 Scientists and an ind a be 
1985 (Detailed Statistical Tables). 
of science resources series. 
Jan 87, 69p 
See also report dated May 86, PB86-223807. 


The document is a compilation of 44 tables presenting 
1984 data from the annual survey of research and de- 
velopment in industry and data from previous years for 
selected categories. The National Science Foundation 
sponsors this survey, which is conducted by a 
Bureau of the Census. Research and 
(R&D) data are shown by industry, by source of on 
and by size of company. In addition, the publication 
contains information on R&D expenditures as a Bm 
cent of net sales; the financing of opt cee &D 
activities; and the employment of R& its and 
engineers; funds for basic and applied research and 
development and the distribution of R&D funds by 
Eo by type of cost, and by State. Technical 
and copies of survey instructions and question- 
naires are also included. 


741,940 
PB87-202099/GAR PC A09/MF A01 
National Science Foundation, Washington, DC. 
—— Support to Universities, Colleges, and Se- 

lected Nonprofit institutions, Fiscal Year 1985. (De- 
tailed Statistical Tables). 

of science resources series. 

Jan 87, 200p 
See also report dated Apr 86, PB86-213667. 


The report presents data from the National Science 
Foundation’s annual Survey of Federal Support to Uni- 
versities, Colleges, and Selected Nonprofit Institutions, 
FY 1985. Obligations to the Federally Funded Re- 
search and Development Centers (FFRDC’s) adminis- 
tered by both universities and nonprofit institutions are 
reported separately. The survey is confined to the 15 
Federal agencies that account for virtually all science 
and engineering (S/E) —s for research and devel- 
opment to these institutions. The data are tabulated by 
(1) source of funding; (3) type of activity; (3) S/E disci- 
pline; (4) geographic distribution; (5) institutional con- 
trol (public/private); (6) ranking of recipients; and (7) 
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highest degree offered. Trend tables are included for 
most distributions. 


AERONAUTICS & 
AERODYNAMICS 


Aerodynamics 


741,941 
AD-A181 265/0/GAR PC A04/MF A01 
pas rete = aha Bethpage, NY. Research 


of Turbulence Mechanisms in V/ 
STOL Flow Fields. 


rept., 
.. Gilbert. Mar 87, 72p RE-730, AFOSR-TR-87- 
0603 
Contract F49620-85-C-0111 


Results are presented of an experimental investigation 
of the abnormally high turbulent mixing layer growth 
rate characteristics found in the upwash regions of V/ 
STOL flows in ground effect. Three dimensional exper- 
imental studies were conducted in a radial wall jet facil- 
ity. Measurements included velocity components, 
second - third - fourth moments, and integral and mi- 
croscale The upwash formed by the collision 


lengths. 
of radial wall jets contains the essential characteristics 


eyword: Vertical takeoff air- 
craft; Short takeoff aircraft; Upwash; Ground effect. 


741,942 


AD-A181 323/7/GAR PC A02/MF A01 
Arizona State Univ., Tempe. Dept. of Mechanical and 
Aerospace Engineering. 

Studies in the Computation of Compressible Vis- 
cous Flows. 

Annual rept. 15 Feb 86-14 Feb 87, 

K. Y. Fung. Feb 87, 16p AFOSR-TR-87-0695 

Grant AFOSR-83-0071 


The thin layer Navier Strokes/Euler code has been 
modified to implement the method of viscous effect 
and truncation error. These effects can be injected into 
the solution of the Euler equations on a grid which is 
normally to course to account for the viscous effects in 
the boundary layer. Additionally, studies have been 
conducted to refine transonic flow computations. By a 
study of the possible local, near sonic solutions in the 
hodograph plane, singular solutions have been found 
which may bri the gap between smooth shock free 
flow and the flow with embedded shocks. Keywords: 
Transonic flow; Computational aerodynamics; Viscous 
inviscid interactions. 


741,943 


AD-A181 429/2/GAR PC A02/MF A01 
Pay Univ., OH. Research Inst. 

Fast Algorithm Development for Large-Eddy Simu- 
lation of Circular-Jet Turbulence. 
Annual technical rept. no. 1, 1 et 85-14 Oct 86, 
L. Krishnamurthy, J. Burkardt, C. A. Hall, J. S. 
Peterson, and T. A. Porsching. Dec 86, 25p UDR- 
TR-86-131, AFOSR-TR-87-0783 
Contract F49620-85-C-0137 


This research project deals with the computational 
fluid dynamic investigation of the turbulent mixing 
layers of several prototype circular-jet configurations. 
The predictive research addressed the large-eddy sim- 
ulation computations for the large-scale motions and 
the subgrid-scale turbulence models for the smail- 
scale motions in the near field downstream of an axi- 
symmetric nozzie. The initial attention is focused on 
the single free jet expanding into a quiescent environ- 
ment, with the emphasis on two-dimensional computa- 
tions and one-point closure models. The numerical al- 
gorithm development has examined the applicability of 
a variable reduction method, and the simulation of a 
sustained unsteady motion through weighted combi- 
nations of stable and unstable schemes. 


741,944 
AD-A181 490/4/GAR PC A02/MF A01 
Nielsen Engineering and Research, Inc., Mountain 


View, CA. 

Study of Supermaneuver Aerodynamics. 

Final rept. 1 —_ 86-31 Jan 87, 

D. Nixon, and Farshchi. 13 Feb 87, 10p NEAR- 
TR-375, AFOSR-TR-87-0626 

Contract F49620-86-C-0071 


An innovative method of examining fluid flow phenom- 
ena is described and preliminary results are given. The 
technique uses a subproblem formulation which exam- 
ines only those portions of the flow which are of inter- 
est. The particular flow examined is that of a stalled 
airfoil and the objective of the technique is to to devel- 
op ways of controlling the stall. Both conventional and 
nonconventional means of stall control have been ex- 
amined and it is concluded that the subproblem tech- 
nique is a viable approach for the study of fluid flow 

Keywords: Supermaneuverability; High 
angle aerodynamics; Post stall aerodynamics. 


741,945 

AD-A181 638/8/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Investigation of Some Simple Models for the F/A- 


M. lob. Jan 87, 29p Rept no. ARL/SYS-TM-90 


Simplified mathematical models for both closed loop 
and open loop F/A-18 flight dynamics are presented. 
In each case a description of the model is given fol- 
pa hp ny eee eet ati pene ery 
published in the literature. Agreement is very for 
the longitudinal dynamics and reasonable for later- 
al dynamics. Keywords: Pitch(Motion); Yaw; Comput- 
erized simulation; Aerodynamic characteristics. 


741,946 
N87-23571/9/GAR 

(Order as N87-23570 PC AO6/MF A401) 
Joint Publications Research Service, Arlington, VA. 
Effect of Surface Roughness on of Aircraft. 
R. |. Zukakishvili, A. M. Illarionov, and V. Y. Belyayev. 
9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment, p1. 
Trans. into English from Soobshcheniya Akademii 
Nauk Gruzinskoy SSR (Tbilisi, USSR), v132 n2 May 86 
p358-360. iginal lang document was an- 
nounced in IAA as A87-1471 


The effect of the roughness of a painted surface on the 
head resistance of an aircraft is investigated by using a 
physical model of flow past such a surface. It is found 
that a surface roughness of 2 to 10 microns has a no- 
ticeable effect on the head resistance of the aircraft 
and that the density of the surface projections deter- 
mines the friction coefficient increment. It is further 
shown that the use of polyurethane coatings, rather 
than paint ——- makes it possible to reduce the 
head resistance of the aircraft and its fuel consumption 
by 2%. 


741,947 
N87-23573/5/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Experimental St of Supersonic Stream Sliding 
at Past One-Step Wedge with Jaws. 
V.V. nov, N. N. Zakharov, and O. K. Ivanov. 9 
Mar 87, 2p 
in Its USSR Report: Engineering and Equipment p2-3. 
Trans. into English from Izvestiya Vysshikh Uchebnykh 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, USSR), 
n1 Jan-Mar 86 p107-110. Original language document 
was announced in IAA as A86-43404. 


Experimental results are presented concerning flow 
around a single-stage wedge with side cheeks (a con- 
figuration typical for two-dimensional supersonic in- 
takes) at sideslip angles of 0, 5, and 10 deg. Experi- 
ments were carried out in a wind tunnel at a Mach 
number of 2.1, a Reynolds number of 10 to the 8th (for 
a characteristic dimension of 1 m), and a stagnation 
temperature of 288 K. The pressure distributions are 
examined, and the shock wave configuration generat- 
ed in the flow is discussed. 


741,948 
N87-23574/3/GAR 





(Order as N87-23570 PC se tag 
Joint Publications Research Service, 
Structural 


interferometry Laser. 
V. |. Panchenko, A. A. Gilerson, and B. S. 
Ma 4 Mar 87, 1p 
in Its U eport: E a one Stout 06. 
Trans. into English from Izvestiya Vysshikh 
Zavedeniy: Aviatsionnaya Tekhnika — , U A) 
was 


ni Jan-Mar 86 p3. Original language document 
announced in IAA as A86-43403. 


ny ge interferometry was used to study the flow 
ofa -vortex jet beyond the nozzle in design condi- 
tions as well as when pressures on both boundaries of 
the jet differed from pressures on the nozzle section. 
The growth of the boundary layers on the jet bound- 
aries is studied in both design and off-design condi- 
— for different streamline curvatures of the ideal 


741,949 
N87-23575/0/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Mathematical Model Describi 


Interaction of 
Single Nonsteady Supersonic and Movable 
Barrier of Finite Dimensions. 
A. V. Kuznetsov. 9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment p4. 
Trans. into English from Izvestiya Vysshikh Uc 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, U ). 


ni Jan-Mar 86 p99-102. — language document 
was announced in IAA as 3401. 


The interaction of an unsteady supersonic jet with a 
moving barrier of finite size placed transverse to the 
flow is investigated with reference to the use of pulsat- 
ing flows and gas-dynamic generators in various indus- 
trial processes to intensify mass transfer. A method is 
developed for determining the actual geometrical 
characteristics of the barrier, its motion in the jet, and 
its influence on the formation of the flow pattern. It is 
concluded that the proposed mathematical model is 
valid for arbitrary intrachamber processes and axisym- 
metric barriers of complex profile. 


741,950 
N87-23581/8/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 


wy en of Submerged Supersonic Jets. 
S. |. Baranovskiy, A. S. Nadvorskiy, and T. F. Savina. 
9 Mar 87, 1p 
In Its USSR Ri 
Trans. Into English from Izvestiya Vysshikh Uc h 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, USSR), 


eport: Engineering and Equipment p7. 


ni Jan-Mar 86 p11-15. Original language document 
was announced in IAA as A86-43378. 


A compressibility function is considered which satis- 
factorily describes the mixing of supersonic sub- 
merged jets and provides an accurate measure of the 
potential-core length. The theoretical relationship has 
been confirmed experimentally. 


741,951 

N87-23584/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Evaluation of Navier-Stokes and Euler Solutions 
for dge Separation Vortices. 

K. Fujii, S. Gavali, and T. L. Holst. Jun 87, 14p NAS 
1.15:89458, A-87202, NASA-TM-89458 

Prepared for Presentation at the International Confer- 
ence on Numerical Methods in Laminar and Turbulent 
Flow (5th), Montreal, Quebec, 6-10 Jul 87. 


Extensive study on the numerical simulation of the vor- 
tical flow over a double delta wing is carried out using 
the thin layer Navier-Stokes and Euler equations. Two 
important flow characteristics, vortex interaction and 
vortex breakdown, are successfully simulated. Grid 
resolution is one of the most important factors associ- 
ated with the vortex problem. Computations were per- 
formed on a series of grids with various levels of refine- 
ment, coarse, medium, and fine. Computations using 
either the coarse or medium grids fail to capture the 
proper physical phenomena. The computed result 
using a fine grid shows flow unsteadiness once the 
vortex breakdown takes place. The C sub L - alpha 
characteristics are well predicted up to the breakdown 
angle of attack for all the grid distributions. The Euler 
solutions show fairly good agreement with the experi- 


ment on the C sub L - alpha characteristics. However, 
other aspects of the solution at each angle of attack, 
such as the locus of the leading edge separation 
vortex, are not consistent with the experiment. Even 
for the fine grid Navier-Stokes computations, further 
grid resolution is required to obtain good quantitative 
agreement with the experiment. 


741,952 
N87-23586/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. a. Loney Research Center. 

bed of Calculations in Design- 


RL Barger, aR Moitra. Jun 87, 16p NAS 
1 60: 2706, L-16226, NASA-TP-2706 


A method is presented Pmt pede gh 
pressure distribution, using analysis codes 

only. The method requires a very conservative number 

of analysis runs, and therefore is appropriate when the 

analysis code is a large code in terms of storage and/ 

or running time. Three model problems illustrate some 

capabilities and limitations of the method. 


741,953 
N87-23589/1/GAR 
Ohio State Univ., Columbus. 


Two-Dimensional Aerodynamic 

the AMES HI-120, HI-8, and LOW-12 Airfoils. 
Technical rept., Jun-Sep 86 (Final), 

G. M. Gregorek, and M. J. Berchak. Jun 87, 51p 
NAS 1.26:181018, NASA-CR-181018 

Contract NAG2-401 


During the period between June and September 1986, 
the Aeronautical and Astronautical Engineering Re- 
— at the Ohio State University 
(OSU) in Ohio, conducted tests in the 
6°X22° Transonic Blowdown Wind Tunnel to deter- 
mine the i lift, drag, and pitching 
moment coefficients for three ‘oils ted 
AMES HI-120, AMES LOW-12, and AMES Hi-8. 

tests covered a Mach number range of 0.20 to 0.86. 
Reyn sds numbers between 2 x 10 to the 6th and 6 x 
10 to the 6th powers, and ai of attack between 0 
and 8 ee ee ee ae 
neer; each model was not run at every condition. T! 
work was performed under NASA Grant NAG- BOT 
Analysis of Two Advanced Transonic Airfoils. 


PC A04/MF A01 
of 


741,954 

N87-23593/3/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Research Center. 

Effect of a T between Boattail Angie and 

Ww Size on the Performance of a Nonaxisym- 
Wi Nozzle. 

G. T. Carson, E. A. Bare, and J. R. Burley. Jul 87, 

67p NAS 1.60:2717, L-16248, NASA-TP-2717 


An investigation was conducted in the Langley 16-Foot 
Transonic Tunnel to determine the effect of a boattail 
angle and wedge-size trade on the performance of 
nonaxisymmetric wedge nozzles installed on a generic 
twin-engine fighter aircraft model. Test data were ob- 
tained at static conditions and at Mach numbers from 
0.60 to 1.25. Angle of attack was held constant at 0 
deg. High-pressure air was used to simulate jet ex- 
haust, and the nozzie pressure ratio was varied from 
1.0 (jet off) to slightly over 15.0. For the configurations 
Studied, the results indicate that wedge size can be 
reduced without affecting aeropropulsive perform- 
ance. 


741,955 

N87-23594/1/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Nl or Center. 

High Reynolds Tests of the NASA (Nation- 
al Aeronautics Space Administration) SC(2)- 
0012 Airfoil in the Langley 0.3-Meter Transonic 
Cry Tunnel. 

R. E. Mineck, and P. L. Lawing. Jul 87, 58p NAS 
1.15:89102, L-16259, NASA-TM-89102 


A wind-tunnel investigation of the NASA SC(2)-0012 
airfoil has been c ed in the Langley 0.3-Meter 
Transonic Cryogenic Tunnel. This investigation sup- 
plements the two-dimensional airfoil studies of the Ad- 
vanced Technology Airfoil Test Program. The Mach 
number was varied from 0.60 to 0.84. The stagnation 
temperature and pressure were varied to provide a 
Reynolds number range from 6 to 40 x 10 to the 6th 


741,959 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


power based on a 6.0-in. (15.24-cm) airfoil chord. No 
corrections for are wall interference have 
been made to the data. The aerodynamic results are 
presented as integrated force and moment coeffi- 
cients and pressure distributions without any analysis. 


je. 956 


re PC A02/MF A01 
tional Aeronautics and Space Administration, Mof- 
fon Field, CA. Ames Research Center. 
Some Aspects of Vortex Flows Determined from 
the Thin-Layer Navier-Stokes Equations. 

U. Mehta. Sep 86, 7p NAS 1.15:88375, A86409, 
NASA-TM-88375 
Presented at the Asian Congres of Fluid Mechanics 
(3rd), Tokyo, Japan, Sep 86. 


Vortex flows caused by a swept wing are described in 
some detail. The thin-shear-layer Navier-Stokes equa- 
tions with ae -viscosity turbulence 
model are implicit, factored numerical 
scheme is used. Se ee flow 
—— along the free-stream and spanwise direc 
tion, respectively, at small and large angles of attack. 


741,957 


N87-23596/6/GAR PC A04/MF A01 
McDonnell Douglas Helicopter Co., Mesa, AZ. 
and Report, 


Aeroelasticity Mechanical 

0.27 Mach Scale Model of the YAH-64 
Attack Helicopter. 

Final rept., 

F. K. Straub, and R. A. Johnston. 87, 67p NAS 
1.26:178284, MDHC-150-V-1003, NASA-CR-178284 
Contract NAS1-16475 

Prepared in Cooperation with Hughes Helicopters, 
Culver City, CA. 


A 27% dynamically scaled model of the YAH-64 Ad- 
vanced Attack Helicopter main rotor and hub has been 
- fabricated. The model will be tested in 
a Research Center V/STOL wind 
pnt using General Rotor Model System 
(GRMS). Ths report documents the studies performed 
to ensure dynamic similarity of the model with its full 
scale parent. It also contains a preliminary aeroelastic 
and aeromechanical substantiation for the rotor instal- 
lation in the wind tunnel. From the limited studies per- 
formed no aeroelastic stability or load problems are 
projected. To alleviate a projected ground resonance 
, a Modification of the roll characteristics of the 

GRMS is recommended. 


741,958 


N87-23597/4/GAR PC A10/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Research Center. 

Study of Lee-Side over Cambered 


Delta Wings at ay Part 1. 
R. M. Wood, and C. B. Watson. Jul 87, 212p NAS 
1.60:2660-PT-1, L-16192, NASA-TP-2660- 


An experimental investigation was performed in which 
surface pressure data, flow visualization data, and 
force and moment data were obtained on four conical 
delta wing models which differed in leadi 
camber only. Wing leading-edge camber was achi 
through a deflection of the outboard 30% of the local 
wind semispan of a reference 75 degrees swept flat 
delta wing. Litwin Sy ry ety)" - 
deflection angles delta sub F of 0, 5, 10, and 15 
grees measured streamwise. Data for the wings with 
delta sub F = rb re ong tne 3 
line separation dominated t! aa 
and prohibited the deveipment of leading 
ration on the deflected portion of wing leading exe. 
However, data for the wing with delta sub F = 
pene a vortex was positioned on the deflected lead- 
ing edge with reattachment at the hinge line. Flow visu- 
aization results were presented which detail the influ- 
ence of Mach number, angie of attack, and camber on 
the lee-side flow characteristics of conically cambered 
delta wings. Analysis of photgraphic data identified the 
existence of 12 distinctive lee-side flow types. In gen- 
eral, the aerodynamic force and moment data correlat- 
ed well with the pressure and flow visualization data. 


741,959 


N87-23598/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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AERONAUTICS & AERODYNAMICS 


1.15:87094, E-2688, NASA-TM-87094 
Presented at the Meeting of the American Acoustical 
Society (107th), Norfolk, VA., 7-10 May 84. 


, D. J. Dicarlo, and J. M. Patton. Jul 87, 
117p NAS 1.60:2691, L-16243, NASA-TP-2691 


Flight tests were performed to a the —— 
in stall/spin characteristics due to the addition of 


outboard wing-' modification to a hn 
place, low-wing, T-tail, general aviation 
research pu ty talls and attempted spins were 


performed for various weights, center of gravity posi- 
tions, power settings, flap deflections, and landing- 
| om ae Both stall behavior and wind resistance 

were improved compared with the baseline airplane. 
The latter would readily spin for all combinations of 
power settings, flap deflections, and aileron inputs, but 
the modified airplane did not spin at idle power or with 
flaps extended. With maximum power and flaps re- 
tracted, the modified airplane did enter spins with 
abused loadings or for certain combinations of maneu- 
ver and control input. The modified airplane tended to 
— of attack than the baseline air- 

ne. 


Aeronautics 


741,961 

AD-A181 678/4/GAR PC A03/MF AO1 
Advisory Group for oe Research and Develop- 
ment, Neuilly-sur-Seine eveneet 

Aircraft to Damaged and Re- 


ee — 

87, 44p Rept no. AGARD-R-739 

Presented at the Meeting of the Structures and Materi- 
als Panel of Agard (61st), Oberammergau, Germany, 
8-13 Sep 85. 


This report contains two papers on the dynamic re- 
sponse of aircraft operating from damaged and re- 
paired runways. in the first paper the response of a 
simplified representation of an aircraft to two discrete 
disturbances is analysed to see how the second dis- 
turbance modifies system behaviour caused by the 
first disturbance. The second paper provides a mathe- 
matical model which can be used for calculation of the 

response of aircraft structures operati 
rough surfaces; a comparison is made between 
retical predictions for a YF 16 aircraft and typical meas- 
urements from frequency response tests. Keywords: 
Military aircraft; Landing gear; Airframes; Aircraft land- 
ing; Undercarriage; Impact shock; West Germany 
translations. 


741,962 
N87-22605/6/GAR 

(Order as N87-22604 PC A08/MF A01) 
Massachusetts Inst. of Tech., Cambridge. 
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tpvastgriien 20 67 Vanapeteeee Technology at 
ae Technology, 1984. 

R. W. Simpson. May 87, 5p 

In NASA. ch Center Joint University 
Program for transportation Research, p3-7 1984. 


Three projects sponsored by the Joint University Pro- 
gram at MIT are summarized. Two projects were fo- 
poe deg ere ah pee aro wl 
nonpr 


741,963 
N87-22606/4/GAR 

(Order as N87-22604 PC A08/MF A01) 
Massachusetts Inst. of Tech., 
Aircraft Approach Using Relative 
LORAN-C 


A. L. Elias. May 87, 8p 
In NASA. Langley Research Center Joint University 
Program for Air Transportation Research, p 9-16 1984. 


The experiments carried out at MIT during 1984 fo- 
cussed on two aspects of Loran-C relative navigation 
that would impact system performance at the sub-mi- 
crosecond level of accuracy: tracking loop bandwidth 
and localized field deformation. Figures are given to 
illustrate the results from both effects. 


741,964 


N87-22607/2/GAR 

(Order as N87-22604 PC A08/MF A01) 
Massachusetts Inst. of Tech., Cambridge. 
Probabilistic Modeling of LORAN-C for Nonpreci- 


sion Approaches. 

J. K. Einhorn. May 87, 8p 

In NASA. Langley Research Center Joint University 
Program for Air Transportation Research p17-24 1984. 


The overall idea of the research was to predict the 
errors to be encountered during an approach using 
available data from the U.S. Coast Guard and standard 
normal distribution pr analysis for a number of 
airports in the North feast US. The research con- 
sists of two parts: an analytical model that predicts the 
probability of an approach falling within a given stand- 
ard, and a series of flight tests designed to test the 
validity of the model. 


741,965 


N87-22608/0/GAR 

(Order as N87-22604 PC A08/MF A01) 
Massachusetts -_ _ Tech., Cai 
Measurement 


Ultrasonic 
Pulse Echo T! 
R. J. Hansman, and M. S. Kirby. May 87, 17p 
In NASA. Lai Research ler Joint University 
Program for Air Transportation Research, p25-41 
1984. 


Many figures are given to illustrate the measurement 
of ice deposition using ultrasonic pulse echo tech- 
niques. The basic concept is to measure the thickness 
of the ice by relating the pulse echo time to the speed 
of sound. The measurements are made in an icing re- 
search tunnel (IRT), where echo patterns are video- 
taped during icing exposures under a variety of condi- 
tions. Typical echo patterns for different types of ice 
are illustrated. A table summarizing the icing rates 
measured in the IRT, along with the presence or ab- 
sence of surface water is also given. 


741,966 


N87-22609/8/GAR 
(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 





pare ee of Air Transportation Technology at 
— 

An H. Mcfarla 87, 4p 

In NASA. Langley ‘Tensareh Center Joint University 

Program for Air Transportation Research, p45-48 

1984. 


The operational development of Loran-C for enroute 
navigation and nonprecision approaches was studied, 
and is only one of the many projects funded by the 
Joint University Program for Air Transportation at Ohio 
University. Other projects included work on the 
DATAC data bus monitor, global positioning system 
test bed receiver development, fiber optic data bus ap- 
plication in general aviation aircraft, and advanced 
remote monitoring techniques. 


741,967 


N87-22612/2/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
LORAN-C Approach Considerations. 
R. W. Lilley. May 87, 3p 
In NASA. Research Center Joint University 
Program for Air Transportation Research, p61-63 
1984. 


ie oe of tan’ ee Gee S aleb 
investigated. The Avionics Engineering Center 
evaluated such applications at Galion, Ohio 
Municipal Airport and at Mansfield, Ohio Lahm airport. 
Loran-C data were referenced to ground tracker data 
to determine that the Loran-C approach path was 

ight, flyable, and parallel to the runway centerline. 
The Loran-C operational issues that were investigated 
are listed. 


741,968 


N87-22613/0/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
Satellite Surveying for a LORAN-C Nonprecision 


Approach. 

D. L. Mccall. — 87, 3p 

In NASA. “2 Research Center Joint University 
— for Air Transportation Research, p65-67 


Work has continued to site-in a Loran-C ——_ 
approach at the Ohio University Gordon K. Bush Air- 
port located in Albany, Ohio. A survey was performed 
using the Motorola Mini-Ranger Satellite 
System, which uses the Navy’s TRANSIT satellites. 
This position was obtained using the point-position 
method only, that is the position was calculated from 
tial measurements as the TRANSIT 
satellite's passed within view of the receiver's anten- 
na. Another method, called translocation, can use dif- 
ferential techniques which provide better results. The 
accuracies obtained, however, are sufficient to site-in 
a Loran-C nonprecision approach. 


741,969 


N87-22614/8/GAR 
(Order as N87-22604 PC A08/MF A01) 
yon ao. 


AY Wr une, Lilley. Muay A rene 

In NASA. > [tN Center Joint University 
Program for Air Transportation Research, p69-71 
1984. 


ba emphasis in initial work will be on application of 

processing techniques in the site monitoring of 
on — S glide slope —— array. The glide slope 
requires a clear area in front of the antennas for use as 
a reflecting zone. Reflecting or scattering obstacles in 
this area can cause incorrect path formation and 
system outages. Direct video monitoring is impractical 
due to the narrow band nature of communication links 
from the ILS site to the regional maintenance location. 
Slow scan video is possible, but even this technique 
may require transmission of large amounts of data, 
tying up remote monitoring lines. The steps used to 
minimize data transmission are listed. 


741,970 


N87-22620/5/GAR 

(Order as N87-22604 PC A08/MF A01) 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 





Safe Microburst Techniques: A Deter- 
ministic, Nonlinear, Control 
M. L. Psiaki. May 87, 10p aaeacer 


In NASA. —— Research Center Joint University 
— for Air Transportation Research, p139-148 


A relatively large amount of computer time was used 
for the calculation of a optimal trajectory, but it is sub- 
ject to reduction with moderate effort. The Determinis- 
tic, Nonlinear, Optimal Control algorithm yielded excel- 
lent aircraft performance in trajectory tracking for the 
given microburst. It did so by varyi 

attack to counteract the lift effects 

duced airspeed variations. Throttle consation and aer- 
odynamic stall limits were not a problem for the case 
considered, proving that the aircraft's performance ca- 
Pabilities were not violated by the given wind field. All 
closed loop control laws previously considered per- 
formed very poorly in comparison, and therefore do 
not come near to taking full advantage of aircraft per- 
formance. 


741,971 
N87-22622/1/GAR 

(Order as N87-22604 PC A08/MF A01) 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 


P. C. Shrivastava. May 87, 16p 
Research Center Joint University 
ransportation Research, p161-176 


In NASA. Lang 
Program for Air 
1984. 


The Stability Augmentation System (SAS) is a special 
case of the Command Augmentation System (CAS). 
Control saturation imposes bounds on achievable 
commands. The state equilibrium depends only on the 
open loop dynamics and control deflection. The con- 
trol magnitude to achieve a desired command equilibri- 
um is independent of the feedback gain. A feedback 
controller provides the desired response, maintains 
the system equilibrium under disturbances, but it does 
not affect the equilibrium values of states and control. 
The saturation boundaries change with commands, 
but the location of the equilibrium points in the saturat- 
ed region remains unchanged. Nonzero command 
vectors yield saturation boundaries that are asymmet- 
ric with respect to the state equilibrium. Except for the 
saddle point case with MCE control law, the stability 
boundaries change with commands. For the cases of 
saddle point and unstable nodes, the region of stability 
decreases with increasing command magnitudes. 


741,972 

N87-22663/5/GAR PC A07/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Improvement of Combat Performance for Existing 
and Future Aircraft. 

Dec 86, 143p AGARD-CP-409, ISBN-92-835-0408-9 
In English and French. Symposium held in Trevisco, 
Italy, 14-17 Apr 86. 


No abstract available. 


741,973 
N87-23610/5/GAR 

(Order as N87-23609 PC A03/MF A01) 
Air Force Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
interpretation in Terms of the = of a One 
Degree-of-Freedom Oscillator to Two Successive 
Dis 


turbances. 
J. J. Olsen. Mar 87, 22p 
In AGARD Aircraft Dynamic Response to Damaged 
Andrepaired Runways 22p. 


The dynamic response of an aircraft that taxies over 
two arbitrary disturbances, under the assumption that 
the aircraft can be represented as a linear, one 
degree-of-freedom system is explained. That analysis 
produced the concept of the BUMP MULTIPLIER 
which explicitly and simply determines whether a 
second discrete disturbance will amplify or attenuate 
the response from a first disturbance. The BUMP 
MULTIPLIER also simplifies the understanding and 
presentation of the results. While the assumptions are 
very severe, the resulting formulas can be very useful 
to guide more elaborate nonlinear calculations or to 
plan test programs. 


741,974 
N87-23611/3/GAR 


(Order as N87-23609 PC A03/MF A01) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Goettingen (Germany, F.R.). 
Qualification of awe 2 Rough 
on 
Surfaces. 
eymann. Mar 87, 14p 


In AGARD Aircraft Dynamic Response to Damaged 
and Repaired Runways 14p. 


A mathematical model to be used as a basis for analyt- 
ical a to predict the dynamic structural re- 
sponse of flexible aircraft SS ee 
surfaces is presented. It is shown how the structural 
parameters included in the aircraft generalized equa- 
tions of motion are determined in a ground vibration 
test on the real aircraft structure and in additional tests 
on components of the under . The validation of 
the developed mathematical ae 
comparison of typical results from fr: 

pe eget p) ye + et poe oan 
fighter aircraft. Finally, the way in which the developed 
mathematical model can be used in combination with 
various systematic test procedures for the dynamic 
qualification process of aircraft operation on dam- 
ages/repaired runways is indicated. 


741,975 
N87-23627/9/GAR PC A06/MF A01 
Stanford Univ., CA. 

Two Blowing Concepts for Roll and Lateral Con- 
trol of Aircraft. 

D. A. Tavella, N. J. Wood, C. S. Lee, and L. Roberts. 
Oct 86, 107p NAS 1.26:180478, JIAA-TR-75, NASA- 
CR-180478 

Contract NCC2-271 


Two schemes to modulate aerodynamic forces for roll 
and lateral control of aircraft have been investigated. 
The first scheme, called the lateral blowing concept, 
consists of thin jets of air exiting spanwise, or at small 
angle with the spanwise direction, from slots at the tips 
of straight wings. For this scheme, in addition to exper- 
imental measurements, a theory was developed show- 
ing the analytical relationship between aerodynamic 
forces and jet and wing parameters. Experimental re- 
sults confirmed the theoretically derived scaling laws. 
The second scheme, which was studied experimental- 
ly, is called the jet spoiler concept and consists of thin 
jets exiti ting normally to the wing surface from slots 
aligned the spanwise direction. 


Aircraft 


741,976 


AD-A181 313/8/GAR PC A04/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Review of Australian | 


on Aeronauti- 
= Fatigue during the April 1985 to March 
1987. 
Structures technical memo., 
G. S. Jost. Apr 87, 65p Rept no. ARL-STRUC-TM- 
457 


The previous Australian ICAF review, referred to 
damage tolerance assessment work on the RAAF 
Mirage fleet. Since that time strain data from flight 
tests and ground calibrations have been analysed and 
this has led to the conclusion that structural control 
points in the rear fuselage and from fuselage are not 
stressed sufficiently righ to require detailed damage 
tolerance assessment. The Swiss fatigue test has 
been completed with the exception of the teardown in- 
spection of some parts of the airframe. These include 
the fin which is thought to contain a crack at the main 
spart root. Crack growth calculations for damage toler- 
ance assessment have been concerned with control 
points in the wing and fuselage frame 26. The Wheeler 
crack growth model has been successfully validated 
against crack growth data from ARL tests on compo- 
nent simulation specimens, and also against data from 
cracks generated in the wing during the Swiss fatigue 
test. However attempts to validate the model against 
Swiss crack growth data from frame 26 were unsuc- 
cessful. Predicted crack growth rates from the model 
(using the best estimate of local strin response based 
on existing information) were much slower than those 
measured on test. For this reason the inspection inter- 
vals calculated by the model for frame 26 need careful 
interpretation. This is under consideration at present. 


741,980 


AERONAUTICS & AERODYNAMICS 
Aircraft 


741,977 


AD-A181 314/6/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 

Validation of the ARL (Aeronautical Research Lab- 
a Mathematical Model of the Sea King Mk 


50 Helicopter. 
Aerodynamics technical memo.., 
M. J. Williams, and A. M. Arney. Nov 86, 50p Rept 
no. ARL-AERO-TM-383 


A mathematical model of the Sea King Mk 50 helicop- 
ter has been developed at ARL to allow prediction of 
the aircraft flight behaviour for a wide range of speci- 
fied conditions. Validation of the mode! has been per- 
formed by successive comparisons with flight data and 


application. Keywords: Australia; Flight testing; Flight 
maneuvers. 


741,978 


AD-A181 450/8/GAR PC A0S/MF A01 
Naval Postgraduate School, Monterey, CA. 
Microcomputer Software Support for Classes in 
Aircraft Conceptual Design. 

Master's thesis, 

M. L. Cramer. Mar 87, 92p 


The conceptual phase of aircraft design determines 
the general size and configuration of an aircraft. Many 
calculations are performed in assessing the optimum 
parameters. The calculations are often lengthy and it- 
erative in nature and are thus highly appropriate for 
computer programming. This thesis develops a com- 
puter program to enhance learning about design by 
perf calculations for aircraft conceptual design 
which follow hand calculation methods. It is intended 
to be used in the aircraft design course taught by the 
Department of Aeronautics at the Naval Postgraduate 
School, Monterey California. The computer program 
written for this thesis is divided into ten chapters. 
Which are addressed a commom menu called 
the Chapter Selection : 1) Introductions; 2) 
Preliminary Estimate of Take-off Weight; 3) Meeting 
Performance Requirements; 4) Aspect tio Optimiza- 
prot dae ys he 9 meen, tate 
Length; Design; ara 

Weights (WS); 9) Refined Estimate of WTO Using ws. 
and 10) End Session. 


741,979 


AD-A181 464/9/GAR 
RAND Corp., Santa Monica, CA. 


PC A0S/MF A01 


interim rept., 

R. L. Petruschell, G. K. Smith, and T. F. Kirkwood. 
Mar 87, 94p Rept no. RAND/N-2549-AF 

Contract F49620-86-C-0008 


This Note describes a preliminary and limited set of 
measures using data from the Air Force Maintenance 
Data Collection System (MDC) to identify likely candi- 
dates for reliability and maintainability (R&M) improve- 
ment. The method's usefulness depends on the user's 
having better than average knowledge of the MDC and 
of base-level maintenance. The MDC is a large, com- 
plex, and rich data system. Its magnitude alone is for- 
bidding. The two-step method described shows how to 
distill these data, prepare useful metrics, and present 
these data in useful ways to R&M decisionmakers. Site 
investigations and interviews should be conducted to 
check the reasons for any high maintenance activity 
and to understand variability among bases before any 
R&M improvement program is instituted on a particular 
system or component. 


741,980 


AD-A181 565/3/GAR PC A0S/MF A01 


Science and Engineering Associates, inc., Seattle, 
WA. 


October 1,1987 11 





AERONAUTICS & AERODYNAMICS 
Aircraft 


Crew Escape Capsule to Airframe Latch/Discon- 
nect Mechanisms. 


Final rept. Jun 86-Jan 87, 

W. S. Rippi, and C. G. Elcock. Jan 87, 97p AFWAL- 
TR-87-3013 

Contract F33615-86-C-3421 


Today's ejection seats still have performance short- 
falls in the high speed regime typical of jet combat op- 
erations. These inadequancies are reflected in the in- 
creased incidence of aircrew injury when ejection 
occurs at speeds above 450 knots. An alternative ap- 
proach, operational in the F-111 aircraft, is that of the 
jettisonable crew escape capsule. Although providing 
improved aircrew survivability during high speed ejec- 
tion, the F-111 capsule design none proven to be main- 
tenance intensive. The capsule-to-airframe interface 
involves pyrotechnic devices which destroy the inter- 
face upon ejection. Therefore, inspection and mainte- 
nance procedures require extensive hardware disas- 
sembly. In an effort to reduce the complexity of these 
procedures, simplify the structural interface, reduce 
life cycle costs, and facilitate removal and replacement 
of the capsule at the operational level, a non-destruc- 
tive, mechanical latch interface has been proposed. 
This report describes the development of several me- 
chanical latch concepts for use in proposed escape 
capsule/airframe interface. A detailed evaluation of 
these concepts is culminated by the development of a 
preferred design concept recommended for detailed 
development and prototype demonstration. Keywords: 
Jet fighters; Escape capsule latches; Disconnect fit- 
tings. 


741,981 
AD-A181 645/3/GAR PC A10/MF A01 
fom Staton Engineering Flight Activity, Edwards 
AFB, CA. 
Fuel Conservation Evaluation of U.S. Army Heli- 
~ me Part 6. Performance valua- 


Foal rept. for period lan 81, 

F. Dominick, and R. A. Loc ay Jul 86, 205p Rept 
no. USAAEFA-81-01-6 

See also Part 5, AD-A128 532. 


The US Army Aviation E: Flight Activity con- 
ducted an evaluation of Flight Management Calculator 
for the UH-1H. The calculator was a Hewlett-Packard 
HP-41CV. The performance calculator was evaluated 
for flight planning and in-flight use — mission 
flights simulating operational conditions. The calcula- 
tor was much easier to use in-flight that the operator's 
manual data. The calculator was much easier to use 
in-flight than the operator's manual data. The calcula- 
tor program needs improvement in the areas of pre- 
flight planning and execution speed. The mission 
flights demonstrated a 19 percent fuel saving using 
‘optimum’ over ‘normal’ flight profiles in warm tem- 
peratures (15 degrees C above standard). Savings 
would be greater at colder temperatures because of 
incr compressibility effects. Acceptable accura- 
cy for i | aircraft under operational conditions 
may require a regressive analog model in which indi- 
vidual aircraft data are used to update the program. 
The performance data base for the UH-1H was ex- 
panded with level flight and hover data to thrust coeffi- 
cients and Mach numbers to the practical limits of air- 
craft operation. Keywords: ay effects, 
Flight ee calculator, Flight planning, Fuel 
savi flight and Hover data, Regressive analog 
model UN. UH-1H. 


741,982 
N87-22619/7/GAR 

(Order as N87-22604 PC A08/MF A01) 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 
investigation of Air Transportation Technology at 
Princeton University, 1984. 
R. F. Stengel. May 87, 5p 
In NASA. Langley Research Center Joint University 
Program for Air Transportation Research, p133-137 
1984. 


The Air Transportation Technology Program at Prince- 
ton University, a program emphasizing graduate and 
undergraduate student research, proceeded along 
four avenues during 1984: (1) guidance and control 
Strategies for penetration of microbursts and wind 
shear; (2) application of artificial intelligence in flight 
control systems; (3) effects of control saturation on 
closed loop stability, and (4) response of open loop 
unstable aircraft. Areas of investigation relate to guid- 
ance and control of commercial transports as well as 
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to general aviation aircraft. Interaction between the 
flight crew and automatic systems is a subject of prin- 
ciple concern. These areas of investigation are briefly 
discussed. 


741,983 
N87-22664/3/GAR 
(Order as N87-22663 PC A07/MF A01) 
Ministry of Defence, London (England). 
sis of Aircraft 


Cost 
D. F . 86, 10p 
in AGARD Improvement of Combat Performance for 


Existing and Future Aircraft, 10p. 


The effect of advancing technology on the cost of past 
aircraft and the implications for the future is reviewed. 
The validity of historical records for forecasting a 
future dominated by technological change and the 
consequences of continued escalation are discussed. 
It is argued that more priority needs to be given to the 
reduction of support cost and a way of looking at this 
as a direct contribution to military capability is suggest- 
ed. The role of operations research is briefly empha- 

sized and a more deliberately evolutionary approach to 
the production of aircraft is advocated. 


741,984 
N87-22665/0/GAR 

(Order as N87-22663 PC A07/MF A01) 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). Hauptabt. Festigkeit, Konstruk- 
tion und Werkstoffe. 
Performance Improvement of Airborne Weapon 
Ss Methods, Scope and Limitations. 

, and R. Huber. Dec 86, 11p 


ystems 
P. Ebel 
in AGARD Improvement of Combat Performance for 


Existing and Future Aircraft 11p. 


The performance improvement and the necessity to 
evaluate the overall and operational system perform- 
ance improvement by use of systems assessment 
methods are discussed. These methods are briefly dis- 
cussed using simple examples of former evaluations. 


741,985 
N87-22666/8/GAR 

(Order as N87-22663 PC A07/MF A01) 
Italian Air Staff, Rome. 
Some Development Trends in Light Ground Attack 


Aircraft. 

R. Tonini, G. M. Avagnina, E. Lojacono, and N. 
Bragagnolo. Dec 86, 16p 

In AGARD improvement of Combat Performance for 
Existing and Future Aircraft, 16p. 


The development of a light bomber attack aircraft, AM- 
X, is discussed. Specific design requirements and cost 
effectiveness, a mission effectiveness model, effec- 
tiveness tradeoffs, weapon systems and avionics are 
among the topics surveyed. 


741,986 
N87-22667/6/GAR 
(Order as N&7-22663 PC A07/MF A01). 
French Air Force, Paris. 
| des Systemes d’Armes: Un Defi Econ- 
a (Weapon Systems Polyva- 
lence: An Economic and Operational Challenge). 
J. Floch. Dec 86, 5p 
In French. in AGARD Improvement of Combat Per- 
formance for Existing and Future Aircraft, 5p. 


With the broadening of the concept of the weapons 
system, air combat missions of the 1990's will include, 
in the course of a single mission, phases of flight 
during which air-to-air and air-to-ground capabilities 
will be alternately or even simultaneously put to the 
test. The notion of polyvalence is introduced and the 
importance of the concept to aircraft design and par- 
ticularly aircraft weapon systems definition is dis- 
cussed. The primary benefit of polyvalence is that it 
greatly extends the ability of combat aircraft to adapt 
to an evolving operational environment. 


741,987 
N87-22668/4/GAR 

(Order as N87-22663 PC A07/MF A01) 
British Aerospace Aircraft Group, Kingston-upon- 
Thames (England). Aerodynamics Dept. 
Evolution of Combat Performance of the Hawk 
Light Combat Aircraft. 
S. F. Stapleton, and R. S. Dabbs. Dec 86, 11p 
In AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 11. 


The progressive evolution of the BAe Hawk from its 
original concept as the advanced flying trainer aircraft 
for the RAF to the currently planned developments as 
a light attack aircraft is reviewed. The developments 
are described in aerodynamics propulsion and sys- 
tems to give improvement in performance and weapon 
delivery capability appropriate to effective light attack 
operational roles. 


741,988 


N87-22669/2/GAR 

(Order as N87-22663 PC A07/MF A01) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). . 
Integrated — of Structures. 
O. Sensburg, G. Schmidinger, and K. Fuelihas. Dec 


86, 20p 
In AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 20p. 


It is shown that for highly sophisticated, naturally un- 
stable airplanes flying supersonically a joint strategy to 
lay out the flight control system while minimizing 
design loads must be adopted. The selection of con- 
trol surface geometry must be performed utilizing all 
possibilities from overall structural optimization includ- 
ing aeroelastic tailoring for primary carbon fiber struc- 
tures. In the proposed design phil the behavior 
of the elastic airplane structure must introduced 
and optimized in the very early design stage. It is 
shown that the required control surface hinge mo- 
ments can be reduced by optimizi =: hee wa pene 
and efficiencies. Minimizing installed hydraulic power 
supply has aiso a beneficial effect on engine perform- 
ance at low speed, high altitudes. 


741,989 


N87-22670/0/GAR 

(Order as N87-22663 PC A07/MF A01) 
Rolls-Royce Ltd., Bristol (England). 
Propulsion System Technologies for Thrust Vec- 


toring. 

P. Round, and R. F. Tape. Dec 86, 12p 

In AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 12p. 


a Harrier/AV-8 aircraft, with its Rolls-Royce Pega- 
= was developed primarily for vertical or 
eoff and landing operations. To achieve this it 
employs nozzles capable of vectoring through more 
than 90 deg to provide lift and a reaction control 
system to provide aircraft control in low or zero forward 
speed operation. These features of the aircraft have 
also been employed to advan’ during combat by 
vectoring in forward flight (VIFFING). Operational anal- 
ysis studies have identified the potential combat ad- 
vantage of post-stall maneuvering (PMS) to improve 
rate of turn and vehicle/weapon pointing. To achieve 
any or all of these capabilities will require some degree 
of propulsion system thrust vectoring. Some particular 
requirements that the need for thrust vectoring place 
on the engine design and the technologies involved 
are addressed. 


741,990 


N87-22671/8/GAR 

(Order as N87-22663 PC A07/MF A01) 
Air Force Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
X-29 Integrating "ea Technologies for To- 
morrow’s Air Comba 
T. M. Weeks, and J. a Pruner. Dec 86, 13p 
in AGARD Improvement of Combat Performance for 
Existing and Future Aircraft 13p. 


The X-29 Advanced Technology Demonstrator Pro- 
ram is underway and in flight status at NASA Dryden 
light Research Facility. The joint US Air Force, NASA 

DARPA, Grumman Aerospace Corporation program is 
demonstrating a set of advanced airframe technol- 
ogies for consideration by designers of tomorrow's 
combat aircraft. These technologies are described and 
preliminary quantitative results are discussed. These 
technologies are integrated within the X-29 airframe. 
Tomorrow's combat aircraft will require new, integrat- 
ed technologies and will benefit from the X-29 integra- 
tion experience base. The X-29 aircraft is being con- 
sidered for several potential test bed demonstrations 
of new equipment and airframe concepts and will 
serve well in this role to satisfy near term require- 
ments. 





741,991 
N87-22672/6/GAR 

(Order as N87-22663 PC A07/MF A01) 
Office National d'Etudes et de Recherches Aerospa- 
tiales, Paris (France). 


In French. in AGARD Img ‘ovement of Combat Per- 
formance for Existing and Future Aircraft 5p. 


A fixed base simulation study demonstrated that an in- 
tegrated flight/fire control (IFFC) system decreased 
pilot workload during an air-to-ground gunnery attack 
and improved airplane flying qualities in comparison 
with those of a conventional aircraft. The IFFC system 
was designed to use only standard on-board instru- 
mentation, excluding sophisticated sensors (e.g., elec- 
tro-optical). A preliminary investigation of direct side 
force showed that it does not provide significant im- 
provements in aiming effectiveness. 


741,992 
N87-22674/2/GAR 

(Order as N87-22663 PC A07/MF A01) 
British Aerospace — tn X, Preston pene. 
Improved Combat Perf Using Relax 
Static Seabllity and @ Spin Prevention Syatem (FEW 


). 
. R. Nelson, and T. D. Smith. Dec 86, 8p 
In AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 8p. 


The theoretical performance benefits that can be ob- 
tained by designing an aircraft that is naturally unstable 
in pitch and artificially stabilized by use of active con- 
trol technology including an integral stall departure and 
spin prevention/g limiting function are described. How 
many of these benefits have been successfully dem- 
onstrated during flight trials on the FBW Jaguar dem- 
onstrator aircraft is discussed. The flight trials are brief- 
ly discussed including the results of stall departure 
and spin prevention system assessment with exam- 
ples of severe dynamic combat maneuvers made pos- 
sible by such a system. The combination of 1 
edge wing strakes and longitudinal instability gave im- 
provements in aircraft turn rate, acceleration, and field 
performance, thus providing a practical demonstration 
of many of the theoretical benefits described earlier. 
The FBW Jaguar flight control system was I 
from the outset as a production system with the aim of 
a clearance procedures so this ex- 
apy ads straight into new combat aircraft such 
ast 


741,993 
N87-22675/9/GAR 

(Order as N87-22663 PC A07/MF A01) 
British Aerospace Aircraft Group, Preston (England). 
Military Aircraft Div. 
Assessment and Evaluation of Combat Perform- 
ance improvements. 
A. G. Barnes. Dec 86, 8p 
in AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 8p. 


Aircraft performance improvements, for combat or any 
other operational role, are becoming increasingly diffi- 
cult to achieve. The dramatic year-by-year advances of 
the forties and fifties are long gone. Aerodynamicists 
have a much better understanding of the physical 
properties of the atmosphere and the shapes which 
can best be propelled through it. The relationships be- 
tween the energy in fuel, and the conversion process 
into thrust are well developed. Structural engineers un- 
derstand the mechanical properties of materials 
needed to build engines and airframes. All these fac- 
tors have been exploited, and further improvements do 
not come cheaply. Only in the area of avionics can it 
be said that large benefits in the weight/cost/perform- 
ance trade-off can be expected. The use of mathemat- 
ical models, current simulation capabilities, tradeoff 
studies, and operational tactics are discussed. 


741,994 

N87-23248/4/GAR PC A04/MF AO1 

Westland Helicopters Ltd., Yeovil (England). 

ae pe Testing of Simplified Cabin Box, Phase 1. 
inal rept., 

A. W. Rossall. Feb 86, 58p RP-698, BR100264 

Contract MOD-K/A12/1668 


Acoustic transmission loss and radiation efficiency 
properties of three different types of skin panels fitted 


to a simple box shaped framework (plain aluminum, 
aluminum with stringers, fibrelam) were measured. The 
plain aluminum skin is superior to the aluminum skin 
with stringers, which is superior to fibrelam (although 
doubts are expressed as to the validity and appropri- 
ateness of radiation efficiency measurements on a 
structure such as the box). Data was provided for cor- 
relation with SEA predictions, and the box is found to 
— in a linear fashion to various levels of input 
lorce. 


741,995 
N87-23613/9/GAR PC A03/MF A01 
Cranfield Inst. of Tech. (England). 

Experimental | 


into Methods for Quan- 
tifying Hang Glider Parameters. 
Summary rept., 
M. V. Cook, and E. A. Kilkenny. May 87, 27p CAR- 
8705, ISBN-0-947767-58-4 
Contract GR/B94953 


A three year program of research was completed in 
which the principle activity was an experimental inves- 
tigation mye tee ete stability and contro! pa- 
rameters which influence the airworthiness of the hang 
glider. An experimental test rig was used which en- 
abled aerodynamic measurements to be made on full 
scale hang glider wings. Early experiments were aimed 
at obtaining quantitative data for a number of wings, 
whereas later tests were concerned with flow visual- 
ization on the flexible wing surfaces. The principle ob- 
jectives of the work were to provide a base of aerody- 
namic data for a representative selection of hang 
glider wings to improve the theoretical understanding 
of hang glider aerodynamics, stability and contro! and 
to assist in developing the test rig as a routine airwor- 
thiness test facility. 


741,996 

N87-23615/4/GAR PC A08/MF A01 

Hamilton Standard, Windsor Locks, CT. 

Dynamic Response of Two Composite Prop-Fan 

— on a Nacelle/Wing/Fuselage Half Model. 
inal rept., 

A. F. Smith, and B. M. Brooks. Oct 86, 157p NAS 

1.26:179589, HSER-11058, NASA-CR-179589 

Contract NAS3-24088 


Results are presented for biade r: wind tunnel 
tests of two 62.2 cm diameter Prop-Fan (advanced tur- 
boprop) models with swept and unswept graphite/ 
epoxy composite blades. Measurements of dynamic 
response were made with the rotors mounted on a 
simulated ee model, with varying 
tilt, at flow speeds up to 0.85 Mach number. The pres- 
ence of the wing, downstream of the rotor, induced 1-P 
responses that were about twice those previously 
measured for an isolated nacelle installation. The 
swept blade had less 1-P response than the unswept 
(straight) blade. The 2-P response was significant for 
both , and was closely correlated to wing lift. 
Higher order response was not important for the 
straight blade, but possibly important for the swept 
blade near critical speeds, due to the proximity of the 
blade tips to the wing ing edge. Measurements are 
compared with theoretically based prediction. Correla- 
tions between calculated and measured 1-P response 
were good for the straight blade, and fair for the swept 
blade. Improvements to the calculation method were 
identified and implemented. 


741,997 

N87-23632/9/GAR PC AOS/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Demonstration of Fi —- Testing Tech- 
nique a Bell 214-St 

M. B. Tischler, J. W. Fletcher, V. L. — R.A. 
Williams, and R. W. Cason. Apr 87, 83p NAS 
1.15:89422, A-87073, NASA-TM-89422 


A demonstration of frequency-sweep testing usi M 
Bell-214ST single-rotor helicopter was complet 

support of the Army's development of an updated MIL. 
H-8501A, and an LHX (ADS-33) handling-qualities 
specification. Hover and level-flight (V sub a = 0 knots 
and V sub a = 90 knots) tests were conducted in 3 
flight hours b' Loe test pilots at the Army Aviation 
Engineeri nt Activity (AEFA) at Edwards AFB, 
Calif. Bai and phase-delay parameters were 
determined from the flight-extracted frequency re- 
sponses as required by the proposed specifications. 
Transfer function modeling and verification demon- 
strates the validity of the frequency-response concept 
for characterizing closed-loop flight dynamics of 


742,001 
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single-rotor helicopters -- even in oe. This report 
documents the frequency-sweep 
nique and data-analysis procedures. a emphasis 
is given to piloting and analysis considerations which 
are important for demonstrating frequency-domain 
specification compliance. 


741,998 


N87-24160/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 

Extension of Kirchhoff's Formula to Radiation 
from Moving Surfaces. 

F. Farassat, and M. K. Myers. May 87, 24p NAS 
1.15:89149, NASA-TM-89149 


Kirchhoff's formula for radiation from a closed surface 
has been used recently for prediction of the noise of 
Re a Because the closed 
surface on which the boundary data are prescribed in 
these cases is in motion, an extension of Kirchhoff's 
formula to this condition is required. In this paper such 
a formula, obtained by Morgans for the interi- 
or problem, is derived for regions exterior to surfaces 
iealiie ieealcaab remand ition speed 

eee enn Oe Se 
~ Aon It is shown that the usual Kirchhoff formula is a 
special case of the main result of the paper. The gen- 
eral result applies to a deformable surface. However, 
the special form it assumes for a rigid surface in motion 
is also noted. In addition, Morgans’ result is further ex- 
tended by showing that edge line integrals appear in 
the formula when applied to a surface that is piecewise 
smooth. Some possible areas of application of the for- 
mula to problems of current interest in aeroacoustics 
are discussed. 


741,999 
N87-24161/8/GAR 
National 


PC A03/MF A01 
Aeronautics and Space Administration, 


J. oT Leatherwood. Jul 87, 28p NAS 1.60:2689, L- 
16184, NASA-TP-2689 


A study is done to investigate the effects on ive 
annoyance of simulated advanced turboprop ay P) in- 
terior noise environments containing tonal beats. The 
simulated environments consisted of low-frequency 
tones on a turbulent-boundary-layer 
noise . The variables used in the study includ- 
ed propelier tone frequency (100 to 250 Hz), propeller 
tone levels (84 to 105 dB), and tonal beat frequency (0 
to 1.0 Hz). Results indicated that propeller tones within 
the simulated ATP environment resulted in increased 
annoyance response that was fully predictable in 
terms of the increase in overall sound pressure level 
due to the tones. Implications for ATP aircraft include 
the following: (1) the interior noise environment with 
propeller tones is more annoying than an environment 
without tones if the tone is present at a level sufficient 
to increase the overall sound pressure level; (2) the 
increased annoyance due to the fundamental propeller 
tone frequency without harmonics is predictable from 
the overall sound pressure level; and (3) no additional 
noise penalty due to the perception of single discrete- 
frequency tones and/or beats was observed. 


742,000 

PAT-APPL-6-761 983/GAR PC A02/MF A01 
Department of the Navy, Washington, DC. 

Aircraft with Single lace s Airfoils. 
Patent Application, 

S. Greenhaigh. Filed 2 Aug 85, 11p AD-D012 839/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A remotely piloted vehicle is provided with single sur- 
face membranous airfoils controllable in flight. The air- 
foils are selectively deployed from a stowed position 
on either side within the fuselage by spars attached to 
the leading edges. Pivotal members attached to the 
root edges of the airfoils are positioned to reguiate 
twist distribution, angle of attack, root camber ration 
and root camber distribution, angle of attack, root 
camber ratio and root camber distribution. (Patent ap- 
plications) 


742,001 


PATENT-4 655 660 Not available NTIS 
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Department of the Navy, Washington, DC. 
Low-Profile Fastener. 
ea’ and R. Fi Fi 
T. McGione, L. McGiboney. Filed 22 Feb 
5. patented 7 Apr 87, 4p AD-D012 826/4, PAT- 
APPL-6-704 124 
eesodee PAT-APPL-6-704 124, AD-D011 667. 
, possibly, for f pg ae “+ 
ous on lor foreign 
Commissioner 


patent available of Patents, Waning. 
fon, DC 20231 $1.50. 


ing ion loops 
onto exterior surfaces of multiple ejector racks in air- 
craft. The fastener consists of 


tent, 
. Paradis. Filed 11 Feb 85, patented 21 Apr 87, 
AD-D012 829/8, PAT-APPL-6-700 151 
PAT-APPL-6-700 151. 
-owned i 


agite Efe 
ee 


P52 


thereby minimizing drag and wear capabiliti 
seal. PATENTS. 


Avionics 


742,003 

AD-A181 349/2/GAR PC 

Massachusetts Inst. of Tech., —. Lincoln Lab. 

Traffic Alert and Collision Avoidance 

ee Helicopters. 

‘oyect rr 

W. H. Harman, J. D. Welch, and M. L. Wood. 8 May 

87, 106p ATC-135, DOT/FAA/PM-85/29 

Contract DOT-FA77WAI-817 


Subsequent to the development of TCAS(Traffic Alert 
and Collision Avoidance tem) equipment for fixed- 
wing aircraft, a follow-on effort addressed the suitabil- 
ity of such equipment for use in helicopters. This pro- 
gram focused on those differences between helicop- 
ters and fixed-wing aircraft that might be expected to 
affect TCAS performance: the large rotor, the relatively 
ree cae & Se Seatiees. the low speeds and 
high turn rates typical of helicopter flights, and the 

over-water and low-altitude conditions typical of heli- 
copter operations. A Bell Long Ranger helicopter was 
acquired and equipped with experimental TCAS equip- 
ment with full data recording capability. Flight experi- 
ments were conducted to assess air-to-air surveillance 
performance under challenging conditions. Other 
flights involved guest pilots for subjective evaluations 
of the TCAS performance. It was concluded that the 
air-to-air surveillance techniques that were originally 
developed for use in large jet airliners will also perform 
satisfactorily in helicopters. The bearing accuracy of 
traffic advisories, while somewhat degraded because 
of the effects of the rotor and the shape of the helicop- 
ter fuselage, will nevertheless be sufficient to aid the 
pilot in visual acquisition of traffic. It was also conclud- 
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ed that, because of the flight characteristics of helicop- 
ters, the pilot display should consist of traffic advisor- 
ies alone, without resolution advisories. Keywords: 
Collision avoidance; Angle-of-arrival. 


742,004 
AD-A181 475/5/GAR PC A10/MF A01 
Arvin/Calspan Advanced Technology Center, Buffalo, 
_ Applied Technology Group 

wet the Short-Period Re- 
of MIL-F-8785C. Volume 2. 
Interim rept. Jun 84-Dec 85, 
R. E. Bailey. Nov 86, 211p CALSPAN-7205-9-VOL-2, 
AFWAL-TR-86-3109-VOL-2 
Contract F33615-83-C-3603 
See also Volume 1, AD-A180 983. 


An investigation of the short period frequency require- 
ments of MIL-F-8785C was 
USAF/TIFS in-flight simulator. 
of eighteen confi ation were conducted. The experi- 
ment examined minimum frequency boundary at 
Guns veined of ciphtn tar enatun avapeed. The experi- 
ment included the effects of pilot location and evalua- 
tion task. The data indicate that the current require- 
ment is essentially valid. The minimum acceptable fre- 
quency boundary may be relaxed, however, when the 
ee a ee ee Also, 
the phasing between the normal acceleration and 
pitch rate responses has been shown to be a 
determinant of longitudinal short period flying qualities. 
Tneualieaeasineadune ake Soendicese 
tems methodology. 


742,005 
N87-22610/6/GAR 
(Order as N87-22604 PC A08/MF A01) 


Ohio Univ., Athens. 

Digital Autonomous Terminal Access Communica- 
tion (DATAC) System. 
S. M. Novacki. May 87, 8p 

In NASA. Research Center Joint University 
— for Transportation Research, p49-56 


In order to accommodate the increasing number of 
erized subsystems aboard a more _ 


bus to ebiindge Se sed ten pubatenene aioe 
interconnect these — systems, thereby reducing 
total aircraft weight and maintaining an economical 
flight configuration. The DATAC bus is essentially a 
local area network providing interconnections for any 
of the flight it and control systems aboard 
the aircraft. The task of developing a Bus Monitor Unit 
was broken down into four subtasks: (1) providing a 
hardware interface between the DATAC bus and the 
Z8000-based microcomputer system to be used as the 
bus monitor, (2) establishing a communication link be- 
tween the Z8000 system and a CP/M-based computer 
system, (3) generation of data reduction and display 
software to output data to the console device; and (4) 
development of a DATAC Terminal Simulator to facili- 
tate testing of the hardware and software which trans- 
fer data between the DATAC’s bus and the operator's 
console in a near real time environment. These tasks 
are briefly discussed. 


742,006 
N87-22611/4/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
Fiber Optic Data Transmission. 
S. T. Shreve. May 87, 3p 
In NASA. Langley Research Center Joint University 
Program for Air Transportation Research, p57-59 
1984. 


The Ohio University Avionics Engineering Center is 
currently developing a fiber optic data bus transmis- 
sion and reception system that could eventually re- 
place copper cable connections in airplanes. The origi- 
nal form of the system will transmit information from an 
encoder to a transponder via a fiber optic cable. An 
altimeter and an altitude display are connected to a 
fiber optic transmitter by copper cable. The transmitter 
converts the altimetry data from nine bit parallel to 
serial form and send these data through a fiber optic 
cable to a receiver. The receiver converts the data 
using a cable similar to that used between the altime- 
ter and display. The transmitting and receiving ends 
also include a display readout. After completion and 
ground testing of the data bus, the system will be 
tested in an airborne environment. 


742,007 
N87-22616/3/GAR 
(Order as N87-22604 PC A08/MF A01) 


Ohio Univ., Athens. 
Processor Timing Module for LORAN-C 


Receiver. 

R. W. Lilley. A 87, 9p OU-TM-90 

In NASA. Lai Research Center Joint University 
Program for Air a Temapanalion Research, p77-85 
1984. Previously announced as N84-20504. 


Hardware documentation is provided for the modified 
Loran-C timing module, which uses direct software 
control in determining loop sample times. Computer 
loading is reduced by eliminating polled operation of 
the timing loop. 


742,008 
N87-22673/4/GAR 

(Order as N87-22663 PC A07/MF A01) 
Army Avionics Research and Development Activity, 
Fort Monmouth, NJ. 
Impact of Future Avionics Technology on the Con- 
duct of Air Warfare. 
J. A. Dasaro. Dec 86, 9p 
in AGARD Improvement of Combat Performance for 
Existing and Future Aircraft, 9p. 


A synopsis is given of the conclusions reached by the 
Systems Subpanel of the NATO AGARD workshop on 
the potential impact of development in electronic tech- 
nology on the future conduct of air warfare. Avionic 
system integration technology, system architecture, 
data processing, data communication paths, computer 
ne fault detection and isolation, and system 

design methodology are among the topics discussed. 


742,009 
N87-23572/7/GAR 
(Order as N87-23570 PC yA 08 

Joint Publications Research Service, Arlington, V 

of Data in Aviation eomeneaen 
P. A. Kovalenko, and V. M. Kuznetsov. 9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment p2. 
Trans. into English from Tekhnicheskaya Estetika 
(Moscow, USSR), n4 Apr 86 p4-6. 


to the ergonomical updating of aviation in- 
strument displays are reviewed, and emphasis is given 
to the efficacious organization of data in composite in- 
struments. The Ki composite indicator which shows 
the positions of the elevators, rudder, stabilizer, aile- 
rons, and spoilers is described. A redesign based on 
displaying the silhouette of the plane in foreshortened 
view (from behind) in such a way as to eliminate un- 
necessary explanatory text, with one optimum fore- 
shortening of all control surfaces and one standard 
graphic language, has resulted in the modern MK! ver- 
sion of this instrument having faster readout, lower 
error rate, and ease of memorization. 


742,010 

N87-23616/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. — Research Center. ai i 
High-Angle-of-Attack Pneumatic Upw: 
Corrections for a Hemispherical Direction 


Sensor. 
S. A. Whitmore, J. Heeg, T. J. Larson, L. J. 


Ehernberger, and F. W. Hagen. May 87, 21p NAS 
1.15:86790, H-1314, NASA-TM-86790 


As part of the NASA F-14 high angle of attack flight 
test program, a nose mounted hemispherical flow di- 
rection sensor was Calibrated against a fuselage 
mounted movable vane flow angle sensor. Significant 
discrepancies were found to exist in the angle of attack 
measurements. A two fold approach taken to resolve 
these discrepancies during subsonic flight is de- 
scribed. First, the sensing integrity of the isolated hem- 
ispherical sensor is established by wind tunnel data ex- 
tending to an angle of attack of 60 deg. Second, two 
probable causes for the discrepancies, pneumatic lag 
and upwash, are examined. Methods of identifying and 
compensating for lag and upwash are presented. The 
wind tunnel data verify that the isolated hemispherical 
sensor is sufficiently accurate for static conditions with 
my oy les of attack up to 60 deg and angles of sideslip up 
}0 deg. Analysis of flight data for two high angle of 
attack maneuvers establishes that pneumatic lag and 
upwash are highly correlated with the discrepancies 
between the hemispherical and vane type sensor 
measurements. 





742,011 

eS rnee 
Charles River ics, Inc., 
Semtemameer tealdrcomen 
of the FINDS Algorithm. 

Final rept., 

P.M. Godiwala, and A. K. 


NAS 1.26:178252, R-8610, 
Contract NAS1-17719 


This report parallel processing implementa- 
tion of the {the FINDS (Fa (Fault | Inferring Nonlinear Detection 
System) i on a dual 

target flight computer. First, a initializati 
scheme is presented which allows the no-fail filter 
(NFF) states to be initialized using the first iteration of 
the flight data. A modified failure isolation —. 
compatible with the new failure detection strategy re- 
ported earlier, ee ee 
new FDI al ed using flight recorded 
data from the NASA AT B-737 aircraft in a Micro- 
wave Landing System (MLS) environment. The results 
show that low level MLS, IMU, and IAS sensor failures 
are detected and isolated inst , while 


. Apr 87, 59p 
-CR-178252 


dynamics , > 
tational kinematics. Finally, a multi-r 
tion of the algorithm is presented yielding signi 
low execution times with acceptable estimation 
FDI performance. 


742.012 

N87-23619/6/GAR 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Highly integrated Digital Electronic Control: Digital 
Flight Control, Aircraft Model identification, and 
Adaptive Engine Control. 

J. L. Baer-riedhart, and R. J . Mar 87, 16p 
NAS 1.15:66793, H-1318, NASA-TM-86793 
Presented at the AIAA Guidance and Control Confer- 
ence, Snowmass, CO., 19-21 Aug 85. 


The highly integrated digital electronic control (HIDEC) 
pri m at Ames Research Center, Dryden 
Flight Research Facility is a multiphase flight 

program to quantify the benefits of promising “94 
ed control systems. McDonnell Aircraft vue ag 
the prime contractor, with United Technologies Pratt 
and Whitney Aircraft, and Lear Siegler | ated as 
major subcontractors. The NASA F-15A oe air- 
craft was modified by the HIDEC program 

a digital electronic flight control system ( FCS) and 
replacing the standard F100 (Arab 3) with 
F100 To model —_ (EMD) engines 
(OEEE), and int and integrating the DEEC s DEFCS. The 
modified aircraft provides the capability for testing 
many integrated control modes involving the flight con- 
trols, engine controls, and inlet controls. This paper fo- 
cuses on the first two phases of the HIDEC program, 
which are the digital fli control system/ aircraft 
mode! identification (DEFCS/AMI) phase and the 
adaptive engine control system (ADECS) phase. 


742,013 
N87-23644/4/GAR 
(Order as N87-23633 PC A16/MF -_ 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munic 
} meee F.R.). 
Computer Simulation Studies on Human Control 
—oo in Manual Aircraft Control: The Origin of 


K. rc Graueer, and R. Seifert. c1986, 19p 
In AGARD Flight Simulation 19p. 


Pilot induced oscillations usually are defined as a sen- 
sitive indication of bad handling qualities. In the view of 
human performance reliability, PIO’s are related to 
input errors with respect to the control characteristics 
of the controlled system. It is a general rule that man 
will make errors while performing arbitrary tasks under 
the influence of possible performance shaping factors 
(PSF’s). A recently developed Task Taxonomy Method 
is used as a tool for the assessment of Human Error 
Probabilities (REP) depending quantitatively on the ef- 
fects of performance shaping factors (PSF) like task 
dimensions and characteristics, operator characteris- 
tics, system characteristics and environment factors. 
Using this Task Taxonomy procedure, HEP values for 
the manual aircraft contro! task have been calculated. 


means of SAINT computer simulations using 
priate HEP values. 


742,014 
N87-23856/4/GAR 
ae AR 


Aircraft 

Report, September 1 1 

C. A. Clarke, and W. E. Larsen. Jun 87, 1408p NAS 
1.26:181051, DOT/FAA/CT-86/40, NASA-CR 

181051 


ehensive 
ful future aircraft design and an understanding of cost 
effective EMC in an aircraft setting. 


742,015 

N87-23861/4/GAR 

w \Ploctic Cor. Baltimore. MWD. 
e,M 

Aircraft Radar Antennas. 

H. E. Schrank. c1987, 7p 

in AGARD Microwave Antennas for Avionics 7p. 


Many changes have taken place in airborne radar an- 

tennas since their beginnings over forty years ago. A 

brief historical review of the advances in technology is 
mechanically scanned 


and trends for future airborne radar systems. 
The status of rotating surveillance antennas is illustrat- 
ed by the AN/APY-1 Airborne Warning and Control 
System (AWACS) slotted 
achieved a 


cally Agile Rade os 
cally Agile pede (EAR 
vificant advances in performance versatility and re- 
. Trends toward active aperture, adaptive, 
otal beamft arrays are briefly discussed. An- 
tennas for future aircraft radar systems must provide 


Not available NTIS 
Department of the Navy, Washi: , OC. 
Method for Managing Resources in a 
— Avionics Communication System. 

atent, 
G. J. Palatucci, C. M. Nowicki, and G. B. Heal. Filed 
31 Dec 84, patented 14 Apr 87, 19p AD-D012 833/ 
0, PAT-APPL-6-688 126 

PAT-APPL-6-688 126, AD-D012 179. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents Washing- 
ton, DC 20231 $1.50. 


A digital computer based system for managing a plu- 
rality of redundant signal processing equipment in a 
complex avionics system provides fast reconfiguration 
of the signal processing equipment to add, delete, or 
modify signal processing functions. A single user may 
thereby control a very large number of signal process- 
ing functions for communication, navigation, and iden- 
tification from a — input/output device. The 
system utilizes a data base thereby making additions 
or deletions of equipment easily achievable. (Patents) 


742,017 
PATENT-4 663 627 Not available NTIS 


742,019 


AERONAUTICS & AERODYNAMICS 
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National Aeronautics Space Administration, 
, VA. Langley Research Center. 
Aircraft Control Indicator. 
D. V. Dennis. Filed 8 Feb 84, patented 5 May 87, 9p 
N87-22678/3, PAT-APPL-6-578 
PAT-APPL-6-578 387, N84-20522 (22 - 
1 1, p 1607). 
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nlp BES ES SP. has been added to 
tion problems the can solve is 


's thesis. 
J. E. Newton. Jun 87, 13p NAS 1.15:89824, E-3474, 
NASA-TM-89824 


volved two separate tests: one to find the icing charac- 
teristics of flow conditioners in the IRT, and the second 
Oe Oe ee eee 
proposed rehabilitation of the Altitude Wind Tunnel 
awiy Both experiments showed that the heat ex- 
removed nearly all of the icing cloud so that 

icing of the flow conditioners would cause no serious 
tunnel performance degradation during the course of a 
day's run. Only extremely cold conditions caused frost 
formation on the flow conditioners. The significance of 
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this frost formation was minimized because frost build- 
up on the heat excha: caused a much more severe 
pressure drop than did icing of the flow conditioners. 


742,020 
N87-23633/7/GAR PC A16/MF A01 
Advisory Group for Sone tne Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Simulation. 


or 360p AGARD-CP-408, ISBN-92-835-0394-5 
In English and French. Symposium heid in Cambridge, 
England, 30 Sep-3 Oct 85. 


No abstract available. 


742,021 
N87-23634/5/GAR 

(Order as N87-23633 PC A16/MF A01) 
National Aeronautics and Space Administration, Mof- 


6p 
in AGARD Flight Simulation 16p. Previously an- 
nounced as N86-11208. 


The visual cues presented in the simulator are com- 
pared with those of flight in an attempt to identify defi- 
ciencies. For the low- maneuvering tasks 
SS ee Se hover mode, the unique 

tion capabilities of the Vertical Motion Simulator 
(VMS) at Ames Research Center permit nearly a full 
representation of vehicle motion. Especially appreciat- 
ed in these tasks are the vertical-acceleration re- 
sponses to collective control. For larger-amplitude ma- 
neuvering, motion fidelity must suffer diminution 
through direct attenuation through high-pass filtering 
washout of the computer cockpit accelerations or 
both. Experiments were conducted in an attempt to 
determine the effects of these distortions on pilot per- 
formance of height-control tasks. 


742,022 
N87-23635/2/GAR 
(Order as N87-23633 PC A16/MF A01) 
Rediffusion Simulation Ltd., Crawley (England). 
Visual Display Research Tool. 
P. M. Murray, and B. Barber. c1986, 8p 
In AGARD Flight Simulation 8p. 


The Visual Display Research Tool (VDRT) is a new 
concept in visual displays which utilizes area of inter- 
est approach by matching its display parameters to 
those of the human eye. Two fields of view are em- 
ployed, a wide-angle field corr: ing to the periph- 
eral area and an area of interest field inset at its center. 
The combined field is coupled to head and eye move- 
ments such that the direction of gaze is followed and a 
om scene is ent over the whole field of 

d at all times. The specific design chosen for 

T is based on helmet mounted projection of two 
Mt color rasters onto the interior surface of a spherical 
dome surrounding the cockpit. The VDRT has been 
designed to meet the specified performance in a 
manner which allows a great deal of flexibility in 
system performance under software control. It should 
enable a lot of experimental results to be obtained on 
the performance and suitability of a head mounted eye 
tracker area of interest system as a training device. 


742,023 
N87-23636/0/GAR 

(Order as N87-23633 PC A16/MF A01) 
Singer Co., Lancing (England). Link-Miles Div. 
Advanced Visuals in Simulators. 
D. A. Cowdrey. c1986, 10p 
In AGARD Flight Simulation 10p. 


Modern, sophisticated full mission flight systems train- 
ers are capable of accurate representation of the 
actual aircraft in many areas including handling, con- 
trols, systems, etc. The major area of inadequacy to 
date has been the inability to produce a satisfactory 
visual representation of the outside world. To produce 
an image to match that of the pilot's field-of-view at the 
required resolution is beyond the capabilities of con- 
ventional visual system technology. Various alternative 
techniques of satisfying this demanding field-of-view/ 
resolution requirement including the technique devel- 
oped at the Link Flight Simulation Division of the 
Singer Company, based on an eye-slaved area-of-in- 
terest (AO!) concept are discussed. 


742,024 
N87-23637/8/GAR 
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(Order as N87-23633 PC A16/MF A01) 
Toronto Univ., Downsview (Ontario). inst. for Aero- 
space Studies . sai 
Utias Research Simulator. 
L. D. Reid. c1986, 13p 
In AGARD Flight Simualation 13p. Sponsored by the 
Natural Sciences and Engineering + —¥ Council 
and the Transportation Development Centr: 


aeibiadedilenbide unntedmmendiade, 
applications in recent years. Two such applications to 
flight simulators are described. The first involves the 
generation of wind shear effects for use in training ex- 
ercises. This work included simulatcr trails and an as- 
sessment of the process by a number of pilots. The 
second application is to the generation of simulator 
motion-base drive signals in a six degrees-of-freedom 
facility. In this case the optimal controller is composed 
of a series of filters that act much like a classical wash- 
out algorithm. Vestibular models which predict the sen- 
sation of motion by the pilot are incorporated within the 
optimal controller and are also used to evaluate its 
overall performance. 


742,025 
N87-23638/6/GAR 

(Order as N87-23633 PC A16/MF A01) 
Avions Marcel Dassault-Breguet Aviation, Istres 
(France). 
OASIS: A Modern Tool for Real-Time Simulation. 
J. Benoit. c1986, 13p 
in AGARD Flight Simulation 13p. 


The hardware and software of the OASIS real-time 
flight simulation system are discussed. Symbol gen- 
eration, the performance of elementary graphic func- 

tions, the validation of system concepts, and training 
are ore briefly discussed. 


742,026 
N87-23639/4/GAR 

(Order as N87-23633 PC A16/MF A01) 
Royal Aircraft Establishment, Bedford (England). 
Simulator Motion Characteristics and 


Pr ess rept., 

B. N. Tomlinson. c1986, 12p 

in AGARD Flight Simulation 12p. Previously an- 
nounced as X87-70218. 


Information is given on a study, commissioned by the 
AGARD Flight Mechanics Panel, to review existing 
data and try to describe a relationship between certain 
motion lem parameters, identified in an earlier 
AGARD (AR-144), and the fidelity of the pilot's 
perception of flight. Motion system characteristics as a 
— are discussed, thus extending AR-144's treat- 

ment of motion mechanisms to include motion drive 
software and other features. Some of the key param- 
eters of AR-144 are then examined in relation to total 
motion system fidelity. Finally, some proposals are 
made for a common format data structure with which 
to summarise research results on motion cues. 


742,027 
N87-23640/2/GAR 

(Order as N87-23633 PC A16/MF A01) 
British Aerospace Aircraft Group, Preston (England). 
Simulation of Aircraft Behaviour on and Close to 
= Ground: Summary of AGARD-LC6)Ograph Ag- 
A. G. Barnes. c1986, 4p 
In AGARD Flight Simulation 4p. 


A summary of a report on the simulation of aircraft 
characteristics on and near the ground is given. The 
benefits of good handling are noted. The components 
needed to put together a simulation - the data set, the 
computer, the visual system, the motion system, and 
other cueing devices - are considered. Modeling of the 
vehicle on the ground is discussed, as are visual 
system requirements. 


742,028 
N87-23641/0/GAR 

(Order as N87-23633 PC A16/MF A01) 
Rediffusion Simulation Ltd., Crawley (England). Re- 
search and Development Dept. 
Use of VDU's (Visual Display Unit's) by Flight Simu- 
lator Instructors. 
M. A. Brunt. c1986, 6p 
In AGARD Flight Simulation 6p. 


The development of Visual Display Unit (VDU)-based 
simulator instructor stations with some ergonomics 


rules are compared. Design aims and practical experi- 
ence are discussed. Further rules are developed to es- 
tablish a baseline for designers, procurers and users of 
instructor stations. 


742,029 
N87-23642/8/GAR 
(Order as N87-23633 PC A16/MF A01) 
Royal Aircraft Establishment, Bedford (England). 
caddies Systems Resnanment anata RD-AR-144 
in System Assessment and Monit: 
K. J. Staples, W. Love, and D. Parkinson. c1 
In AGARD Flight Simulation 1 ip. 


After a brief explanation of the techniques defined in 
AGARD-AR-144, a description is given of two systems 
which have been built and tested to P eatsty the require- 
ments of the AGARD Report. Each system is stand- 
alone and only requires the user to supply the sensors 
on the motion system itself. One system, from Singer 
Link Miles, is especially suited to six degree-of-free- 
dom, synergistic motion tems, whereas the other, 
from Cranfield Institute of Technology, is more appro- 
priate to systems with independent axes. The systems 
have each been used on several different motion sys- 
tems and some examples of measured results are 
given. 


» 11p 


742,030 
N87-23643/6/GAR 

(Order as N87-23633 PC A16/MF A01) 
National Aerospace Lab., Amsterdam (Netherlands). 
Flexible and High 
processor 
search 
A.P.LLA 
in AGARD FI Hight Simulation 11p. Previously an- 
nounced as N87-18578. 


The research environment and the multiprocessor 
computer system required for flexible software for 
flight simulation programs are described. The program 
incorporates all hardware options with different cali- 
bration tables as the most simple solution, since for 
example the drive laws trimming the primary control 
systems are different for each system. Modularity of 
the simulation program allows the usage of subsets of 
the hardware. Even the primary controls can be re- 
placed by inputs from a file. This enables the flexibility 
of parallel maintenance of hardware, while testing 
modified modules in the software. It reduces the costs 
for projects which do not need all systems. 


742,031 
N87-23645/1/GAR 

(Order as N87-23633 PC A16/MF A01) 
Air Force Wright Aeronautical Labs., Wright-Patterson 


Development Applications. 
P. E. Blatt, and D. R. Gum. c1986, 13p 
In AGARD Flight Simulation 13p. 


Current capabilities and future trends for research and 
development simulators - both ground-based and in- 
flight are described. Engineering simulators are ap- 
plied as design tools for synthesis and assessment of 
advanced aircraft, flight control systems, avionic 
system ign, and cockpit man-machine integration. 
Real-time, piloted flight simulation for dynamic appiica- 
tions is discussed. No training simulation implications 
are intended. 


742,032 
N87-23646/9/GAR 
(Order as N87-23633 PC A16/MF A01) 
Textron Bell Helicopter, Fort Worth, TX. 
Piloted Simulation in the Development of the XV- 
15 Tilt Rotor Research Aircraft. 
R. L. Marr, and G. B. Churchill. c1986, 15p 
In AGARD Flight Simulation 15p. 


The effective use of simulation in the XV-15 prelimi- 
nary design was demonstrated. All primary program 
objectives were met. The initial simulation evaluation 
during the source evaluation board proceedings con- 
tributed significantly to performance and stability and 
control evaluations. Subsequent simulation periods 
provided major contributions in the areas of control 
concepts, cockpit configuraiton, handling qualities, 
pilot workload, failure effects and recovery proce- 
dures. The fidelity of the simulation also provided a val- 
uable pilot training aid as well as a means of evaluating 
the tilt rotor concept for various military and civil mis- 





sions. Simulation continues to provide valuable design 
data for refinement of automatic flight control systems 
and design support for future tilt rotor applications. 
Throughout, fidelity has been a prime issue and has 
resulted in unique data and methods to validate and 
update the tilt rotor math model. Researchers partici- 
pation from contractor and ernment agencies in 
the development of this simulation effort has led to a 
= tilt rotor simulation capability on numerous fa- 
ci j 


742,033 
N87-23647/7/GAR 

(Order as N87-23633 PC A16/MF A01 
Centre d’Essais en Vol, Istres (France). 
Simulation des Commandes de Vol meaeienee an au 
Centre d’Essais en Vol ey on of Pyne 
Avions de Transport Civil (Simulation To. 
Wire Control for Civil Transport Aircraft at the 
French Centre d’Essais en Vol). 
R. Vadrot. c1986, 13p 
In French. In AGARD Flight Simulation 13p. 


A review of the facilities and projects of the flight simu- 
lation center at Istres is presented. In particular, a joint 
program of the Centre d’Essais en Vol and Aerospa- 
tiale to develop simulation capabilities and conduct 
studies in civil aviation fly-by-wire control is discussed. 
The two phase project covered real-time — gen- 
eration, cabin motion simulation, and control law de- 
velopment for the Airbus A-300 and A320 aircraft. 


742,034 

N87-23648/5/GAR 

indus agen Setnobsgeselchat moH. Otte. 
triean m 1O- 

brunn (Germany, F 

Manned Air to Air Combat Simulation. 

PLA. Fourer. c1986, 7p 

In AGARD Flight Simulation 7p. 


The design and the development of modern fighter air- 
craft weapon systems has created an ever growing 
need for simulation activities. Especially manned simu- 
lation of combat missions in real time can provide in- 
valuable information to the design engineers as well as 
to potential users of such weapon systems. The 
ground based Dual Flight Simulator (DFS) described 
here simulates air to air combat missions in real time 
for two different manned aircraft including avionics and 
armament. Each aircraft is flown by a pilot. The type of 
aircraft, its avionics and armament, can be modelled 
by exchangeable programs. In order to enlarge real- 
ism, the simulation covers a multiple target environ- 
ment both in the visible range and by infrared 
radiation radar sensors. The engagement scenario in- 
cludes short range and medium range air to air mis- 
siles as well as the gun. The task area of the simulation 
covers mission lormance assessments as well as 
the investigation of technical components during the 
research and development phase of future fighter air- 
craft systems. 


742,035 
N87-23649/3/GAR 
(Order as N87-23633 PC meal A01) 
Grumman Aerospace Corp., Bethpage, N 
Utilization of Simulation to Support Fet4A Low Alti- 
tude High of Attack it Testing. 
P. Conia’ and R. Goodman. c1986, 15p 
in AGARD Flight Simulation 15p. 


Ground-based flight simulation has been used suc- 
cessfully to support low altitude, asymmetric thrust, 
high angle of attack flight testing of the Grumman/ 
Navy F-14A. The high risk nature of this flight testing, 
while representing a prime example of the application 
of simulation in the flight test environment, nonethe- 
less generated particular problems regarding simula- 
tion fidelity and utilization requirements. As a result, 
new simulation capabilities were developed specifical- 
ly for flight test support applications and were fully inte- 
rated into existing flight test computing/data analysis 
acilities. Results from the F-14 high angle of attack 
flight testing are used to illustrate how simulation can 
significantly enhance overall flight test safety and pro- 
ductivity. Using simulation support, an efficient test 
program was completed on time and allowed the F- 
14's departure characteristics to be safely demonstrat- 
ed at angles of attack greater than 60 degrees with full 
engine thrust asymmetry at altitudes below 10,000 ft 
(3030 m). 


742,036 
N87-23650/1/GAR 


(Order as N87-23633 PC A16/MF A01) 
Aeritalia S.p.A., Turin (Italy). 
for the Develop- 


mont of the AM. AM-X System. 
leapon 

A. Armando, and M. Spinoni. c1986, 12p 

In AGARD Flight Simulation 12p. 


The use of the Aeritalia flight simulator in the <P. 
ment of the AM-X weapon system is discussed. A 
discription of simulator components is given. Pght 
mechanics, np hast controls simulation, cockpit develop- 
ment, head-up display symbology, air-to-air gun attack 
simulation, in-flight refueling simulation, and aircraft 
ate lights positioning are among the topics cov- 
ered. 


742,037 
N87-23652/7/GAR 

(Order as N87-23633 PC A16/MF A01) 
Air Force ee A ay te FB, CA. 7 
Development xt Generation Trainer 
Fight Tes Simulator at the US Air Force 


Pick. c1986, 12p 
in AGARD Flight Simulation 12p. 


The development and structure of the T-46A flight test 
simulation at the U.S. Air Force Flight Test Center is 
described. Two interesting aspects of the simulation 
are emphasized: (1) An electrohydraulic force-feel 
system is driven by a computer to model a re- 
oo flight control system. This led to some force- 
ae nage instabilities that had to be eliminated. (2) 

or extremely high angles-of-attack are incorpo- 

4 into the simulation in order to simulate aircraft 


porting flight . 

be used for planning, practice flying of flight ‘ 

to facilitate the development and evaluation of aircraft 

modifications (especially those involving the flight con- 

trol system). This necessitates the use of very versatile 

software which can be changed daily to support daily 

flight operations. In addition, a simulation that can 

curately model flight conditions on the edges of 

enhances the safety and effi- 
handling qualities is the pri- 


envelope grea 
ciency of flight tests. 
mary area of interest in this simulation, certain ele- 
ments of the simulation are of key importance. One of 
these is control stick feel. The use of an electrohydrau- 


lic force-feel system with digital control caused a 
number of challenges related to force-feel system sta- 
bility, which are described along with the solutions im- 
plemented. 


742,038 
N87-23653/5/GAR 
(Order as N87-23633 PC A16/MF A01) 
3 een G.m.b.H., Friedrichshafen (Germany, 
R). 


Operational T: Application and Experience. 
H. Friedrich. c1986, 
In AGARD Flight Simulation 8p. 


Possible applications and experience gained in the 
simulation of missions are described. At first, activities 
involving operational flight simulation are presented 
which are performed in the Dornier simulation labora- 
tory and on the Alpha Jet simulator. Following a brief 
description of the simulator, typical examples are ex- 
plained. Then a specific task on the simulator is de- 
tailed - the deve’ mt of an air-to-air mode for the 
Heads Up Display (HUD). In the final section some as- 
pects of operational training on flight simulators in the 
German air force are discussed. 


742,039 
N87-23654/3/GAR 
(Order as N87-23633 PC A16/MF A01) 

Air Force Flight Test Center, Edwards AFB, CA. 
Method for Aircraft Simulation Verification and 

Developed at the United States Air 
Force Simulation Facility. 
G. R.A son. C1986, 7p 
In AGARD Flight Simulation 7p. 


The flight simulators at the United States Air Force 
Flight Test Center (AFFTC), Aircraft Flight Simulation 
Facility (AFSF) are primarily used for performance and 
flying qualities studies. These high-fidelity, real-time 
simulators are used as an engineering tool during the 
flight development of new or modified aircraft. Empha- 
sis is placed on fully developing, verifying and validat- 
ing a simulation before the actual aircraft begins flight 
testing. The flexibility, accuracy and ease with which 
the facility's method of verification and validation can 


742,042 


AERONAUTICS & AERODYNAMICS 
Test Facilities & Equipment 


be learned and implemented are a few of its advan- 
j= apd hand erencingrmen be A pels ang Aol ey 
tions which have been ee, 
B, B-1B, Shuttle, eis C/O AFI AFTI (Advanced Fi 
bony ition) F-16, eC and the 46 
simulations presently operational at 


the using the AFSF's 
method. fc wc wore dew 


before fli 

the aircraft before testing begins. The test smarter ap- 
proach taken at the AFF TC requires that aircraft simu- 
lations be built quickly and be used to make flight test- 
ing more efficient and safer. The method for verifying 
and validating simulations used at the AFSF assures 
that these requirements are fulfilled. 


742,040 


N87-23655/0/GAR 

oe as N87-23633 PC A16/MF A01) 
National Aerospace Lab., Amsterdam (Netherlands). 
Correlation Between Simulation and Proc- 
essing of Flight Tests Based on Inertial Measure- 


a Con ¢ H. Breeman, L. J. J. 
Erkelens, and P. J. J. Vandergeest. c1986, 18p 

In AGARD Flight Simulation 18p. Previously an- 
nounced as N87-10863. 


Flight tests and simulations were performed using con- 
ventional and techniques based on inertial 
measurements. use of inertial sensors in flight 
testing implies that specific forces and body rates are 
determined which are ee ee 


(Order as N87-23633 PC A16/MF A01) 
Ca Advanced pie es | Center, Buffalo, NY. 
P.A. PA Reynolds trad 14p 
c 
in AGARD Flight Simulation 14p. 


Airborne simulation was a asa ‘al pur- 

pose flying qualities research technique. Many diverse 

uses, forecast for the Total In-Flight Simulator (TIFS) 

while it was being developed, have come to pass, but 

Oe tea ne adie nal 

predictions. Some of the most unusual 

Tir projects ance t since it became active in 1971 are de- 

is to help define and illustrate 

the role of airborne Sino cman in aerospace research 

and development as it interfaces with analysis, ground 
simulation, and flight test. 


742,042 


N87-23657/6/GAR 
(Order as N87-23633 PC A16/MF A01) 
Deutsche Forschu —— vst egy fuer Luft- 
und Raumfahrt e.V., , F.R.). 
OFVLR | Sunutatore ATT (Advanced 
Technoigies Aircraft S ) and ATTHES 
Advanced Teci a. 


Helicopter 
Sete for Flying Control Re- 


O rank Hanke, and G. Bouwer. c1986, 13p 
In AGARD Flight Simulation 13p. 


Two new in-flight simulators have been developed by 
OFVLR in recent years. These are the advanced air- 
borne simulator Advanced Technologies Testing Air- 
craft System (ATTAS) based on a modified VEW-614 
jet transport aircraft which will be ational in 1986, 
and the helicopter silulator ATTHeS (Advanced Tech- 
—— Testing Helicopter System) based on a BO 
105 helicopter, which has operated since 1984. The 
application potential, the design requirements, the ve- 
hicle modifications, the overall system performance 
and the simulation capabilities as well as the used 
model-foliowing-control methods, showing that good 
simulation fidelity could be achieved are among the 
types discussed. 
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742,043 


N87-23658/4/GAR 
(Order as N87-23633 PC A16/MF A01) 
Royal Aircraft yoy Bedford (E 


Development of In-Flight Simulation for 
Research ar Tramingnppicatonsn UK (Une 
O. 2 Nicholas, J. A. Giles, and D. A. Williams. 


©1986, 13p 
in AGARD Flight Simulation 13p. 


The objectives and the aircraft experimental system 
for the Vectored thrust Aircraft Advanced Flight Con- 
trol (VAAC) research program are discussed. The 
VAAC program studies control laws, di and 
cockpit controls for advanced STOL aircraft. ob- 

concepts and design and assess- 


(Order as N87-23633 PC A16/MF A01) 
National Aeronautical Establishment, Ottawa (Ontar- 
io). 
Airborne Simulation at the National Aeronautical 
of Canada. 


. ©1986, 16p 


in AGAR F Semdaton 1@0. Sponsored in part by 
GARE) Fight Simataion Yep. Sponen Defence. 


The present Airborne Simulator operated by the Flight 
Research Labora’ (FRL) of the National Aeronauti- 
cal Establishment (NAE), is based on a Bell 205A-1 
ee ee ean ene 
tors at the laboratory, the previous two being based 

Bell 47 models. This aircraft was acquired by the NAE 

19689, first saw service in the simulation of variable 

role in 1971, and since then has undergone 
is still undergoing a process of evolutionary devel- 
This paper will concentrate on the operational 


hi 


i 


56528 
gf 


) fight on future generations of airborne simual- 
tion are also mentioned. Recent trends in flight me- 
chanics research at the FRL have tended to remove 
emphasis from classical 


(Order as N87-23633 ay ~ qed A01) 


Systems Technology, Inc., Hawthorne, C. 

Collected Flight and Simulation and 
|. L. Ashkenas. c1986, 34p 

In AGARD Flight Simulation 34p. 


Government-sponsored research at Systems Technol- 
ogy, Inc. dealing with simulation fidelity and utility is re- 
viewed, starting with some generic effects of motion 
and vision system characteristics and computational 
artifacts. Diagnostic methods and tools useful in dis- 
covering and delineating significant qualitative and 
quantitative differences between simulation and flight 
are then exposed and illustrated. Finally, examples of 
both fixed and moving simulation successes and short- 

are reviewed and examined as to root causes 
of either. The research-simulator equipment involved 
in the above comparisons ranges from modern large- 
scale motion systems and computer-generated image- 
ry to fixed-base with simple CRT-generated displays. 


742,046 


N87-23662/6/GAR PC A03/MF A01 
National. Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


18 VOL. 87, No. 19 


, and D. E. Harrington. May 87, 30p NAS 
1.60:2692, E-3142, NASA-TP-2692 


An experimental investigation was conducted in the 
high speed leg of the 0.1 scale model of the proposed 
Altitude Wind Tunnel to evaluate flow conditioner con- 
figurations in the settling chamber and their effect on 
the flow thr the contraction section. The 
lowest itudinal turbulence intensity measured at 
the contraction-section entrance, 1.2%, was achieved 
with a honeycomb plus three fine-mesh screens. Tur- 
bulence intensity in the test section was estimated to 
be between 0.1 and 0.2% with the honeycomb plus 
three fine mesh screens in the settling chamber. 
Adding screens, however, adversely affected the total 
pressure profile, causing a small defect near the cen- 
terline at the contraction section entrance. No signifi- 
cant boundary layer separation was evident in the 
short contraction section. 


742,047 
N87-23663/4/GAR PC A04/MF A01 
Cryolab., inc., San Luis Obispo, CA. 

Cost Effective Use of Liquid Nitrogen in Cryogenic 
Wind Tunnels. 

G. E. Mcintosh, D. S. Lombard, D. L. Martindale, and 
R. P. Dunn. Apr 87, 63p NAS 1.26:178279, NASA- 
CR-178279 

Contract NAS1-18216 


A method of reliquefying from 12 to 19% of the nitro- 
S: exhaust gas from a wind tunnel has 
been developed. Technical feasibility and cost effec- 
tiveness of the system depends on performance of an 
innovative positive displacement expander which re- 
ty scale model testing to confirm design studies. 
ecw ak = system at the 0.3-m transonic 
cryogenic tunnel been surveyed and extensive up- 
grades capaand. Uk Upgrades are generally cost effec- 
tive and may be implemented immediately since they 
are based on established technology. 


NB7-23664/2/GAR 

National Aeronautics and Space 

Cleveland, OH. Lewis Research Center. 

Reactivation Study for NASA rey Aeronau- 
Space Lewis Research 

Center's Hypersonic Tunnel F 

J. E. Haas. Jul 87, 14p NAS 1.15:8' 18, E-3614, 

NASA-TM-89918 

Presented at the Joint Propulsion Conference (23rd), 

Cosponsored by 


PC A02/MF A01 
Administration, 


San . CA., 29 Jun-2 Jul 87. 
AIAA, SAE, ASME, and ASEE. 


The Hypersonic Tunnel Facility (HTF) at NASA Lewis 
Research Center's Plum Brook Station is a blowdown, 
free-jet, nonvitiated propulsion facility capable of Mach 
5, 6, and 7 with true temperature, altitude, and air com- 
position simulation. The facility has been in a deacti- 
vated status for 13 years. Discussed are the capabili- 
ties of HTF, and the results of a deactivation study re- 
cently conducted to determine the cost, schedule, and 
technical effort required to restore HTF to its original 
design operating capabilities are summarized. 


742,049 

N87-23665/9/GAR 
Duits-Nederlandse Windtunnel, 
(Netherlands). 

— Report of the German-Dutch Wind 
unnel. 


Annual ‘rept., 
1985, 12p B8677593, JE535 
Original document contains color illustrations. 


Wind tunnel tests on aircraft and automobiles are de- 
scribed. Support interference and ground proximity ef- 
fects; blockage correction for automotive testing; and 
helicopter rotor noise were studied. 


PC A02/MF A01 
North East Polder 


742.0: 
N8?-23666/7/GAR PC A02/MF A01 
Duits-Nederlandse Windtunnel, North East Polder 
(Netherlands). 

Activities 


Report of the German-Dutch Wind 
Tunnel. 


Annual rept., 
7 Jan 87, 18p 88677594, JE535 
Original document contains color illustrations. 


Wind tunnel tests on aircraft and automobiles are de- 
scribed. Correction of thermal effects on an internal 
gage balance; flow visualization with a sweeping laser 
beam; and acoustical calibration are summariz 


General 


742,051 

N87-24390/3/GAR PC A99/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

——- in Charge: A of the Langley Aero- 
nautical Laboratory, 1917-1 

J. R. Hansen. 1986, 643p NAS 1 .21:4305, NASA-SP- 

4305 

Contract NASW-3502 

NASA History Series. 


A history is presented by using the most technological- 
ly significant research programs associated with the 
Langley Aeronautical Laboratory from 1917 to 1958 
and those programs that, after preliminary research, 
seemed best to illustrate how the laboratory was orga- 
nized, how it works, and how it cooperated with indus- 
try and the military. 
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742,052 

DE879006 16/GAR MF AO1 
Tennessee Valley Authority, Chattanooga. Div. of Con- 
servation and Energy Management. 

poe meee Ba 1986 Farm Energy Survey 
of the Tennessee V 


W. A. Camp. 1987, 63p ‘VA/OP/CEM-87/53 
Microfiche only, copy does not permit paper copy re- 
production. 


In October 1986, the NASS of the USDA conducted 
1200 personal interviews with Valley farmers for TVA. 
This survey was designed to provide estimates of 
energy use and program participation in TVA’s energy 
conservation and load management programs. This 
report summarizes the results of the personal inter- 
views and serves as an addendum to the previously 
released “Down On the Farm” report. Additional back- 
ground and methodology information is located in Ap- 
pendix A. Three main sections comprise the body of 
this report. The first section, “Awareness, Participa- 
tion, and Interest Levels in Existing and Future TVA 
Energy Services,” analyzes the farmers’ awareness 
and participation rates in comparison to the rates for 
all Valley- -Wide residential consumers. The second 
section, “Energy Usage on the Farm,” provides esti- 
mates of total fuel mix based upon different agricultural 
end-uses. The last section, “Demographics and Farm 
Characteristics,” provides detail information on the 
Valley-wide farmer and his farmstead. (ERA citation 
12:024899) 


742,053 

PB87-190864/GAR PC A02/MF A01 

Economic Research Service, Washington, DC. Nation- 

al Economics Div. 

paying for Marketwide Service in Fluid Milk Mar- 
ets. 

Agriculture information bulletin, 

A. C. Manchester. Apr 87, 9p USDA/AIB-514 


Functions in marketing raw milk have shifted from 
processors to cooperatives in the past 25 years. The 
change has usually produced more efficient milk mar- 
kets, but some cooperatives are not paid for the mar- 
ketwide benefits of their services. The Food Security 
Act of 1985 explicitly authorized for the first time pay- 
ments under Federal ——s orders to those per- 
forming marketwide services. The services, including 
balancing day-to-day supplies and demand, obtaining 
supplemental milk, and disposing of the surplus, bene- 





fit the public but some producers or processors may 
not share the costs. A number of means of dealing with 
the problem exist. The difficulty lies in devising a com- 
pensation method accurately reflecting costs related 
to the public benefits without providing incentives for 
actions hurting market efficiency. 


742,054 
P867-193751/GAR PC A03/MF A01 
Tobacco tural Service, W. 2 DC. 
Situation, ‘April 1 
ror 


ulture circular. 
See also report dated Feb 87, PB87-165874. 


FT-4-87 
The Bureau of the Census has announced a new 
schedule for the release of the monthly U.S. merchan- 
dise trade figures with the February statis- 
tics, all monthly data will be released 40 to 45 days 
following the close of month rather than the previous 
30-day lag. 


742,055 
Foro Agrees ——_ ni A02/MF A01 
al e, 
‘Colton situation, Situation, May 1987. 
rovel e circular. 
May 4 FC-5-87 
See also report dated Apr 87, PB87-183315. 


World 1986/87 cotton consumption has been further 
revised to a record 81 million bales. The primary factor 
for this month's estimate is an upward revision in fore- 
cast U.S. consumption, which is now placed at 7.3 mil- 
lion bales, up 200,000 bales, reflecting tex- 
tile mill activity. Other increases in consumption fore- 
casts were made for Taiwan, up 50,000 bales to 1.65 
million bales, and Greece by 10,000 bales to 760,000 
bales. 


742,056 
PB87-201539/GAR PC A02/MF A01 
Economic Research Service, Washington, DC. Nation- 


Seaton moe US. F: Policy 
Designing ‘arm le 

Agricultural information bulletin, 

K. L. Lipton. Jun 87, 14p USDA/AIB-518 


Policymakers face several critical issues in assessing 
farm ep mene over the next several years. Annual 
costs of Federal farm programs could continue to be 
high, despite recent moves toward more market-ori- 
ented policies. The goal of a more market-responsive 
farm sector also points to the dilemma posed by cur- 
rent programs, which tie benefits to production. Con- 
tinued gains in farm productivity coupled with steady 
domestic demand and a slow recovery in e . 
means the potential for excessive stocks will likely 
continue. 


742,05 

PB87- 704038/GAR MF A01 

International Bank for Reconstruction and Develop- 

Guidelines tor Strengthening National Agricultural 
for S 

Research S in Sub-Saharan Africa. 

1987, 41p GBN-0-8213-0920.X 

Library of Congress catalog card number 87-14717. 

Report on Special Program for African Agricultural Re- 

search (SPAAR). Prepared in cooperation with Interna- 

tional Service for National Agricultural Research, The 

Hague (Netherlands). 

Paper copy available from World Bank, 1818 H St., 

NW, Washington, DC 20433. 


Table of Contents: Major Challenges tay African 
Agriculture; Agricultural Research in Africa: A Histori- 
cal Perspective; Role of National Agricultural Re- 
search Systems; Structure of a National Research 
System; Building an Integrated System; Funding of Re- 
search; Development of a National Research Strategy; 
Strengthening the Management of Research Systems; 
Some Issues for Donors. (Copyright (c) 1987, The 
International Bank for Reconstruction and Develop- 
ment, The World Bank.) 


Agricultural Equipment, Facilities, & 
Operations 


742,058 
DE87007598/GAR PC A07/MF A01 


AGRICULTURE & FOOD 


Agronomy, Horticulture, & Plant Pathology 


Sep ve: of Tech., Atlanta. Economic Develop- 


Techs Mandal, ‘Mathis/P and M Dalry Farm, 


SiC Wate CC floes ond RM: Lomade. Sep 88, 
142p DOE/CS/40379-T1 

Contract FC07-80CS40379 

Portions of this document are illegible in microfiche 
products. 


Rasen eee 
energy generation and utilization in the 
food industry. The particular mame g > 
volves the Mathis/P and M Farm located in 
Social Circle, Georgia (about 60 east of Atlanta). 
Tho tae to Gonaeed tor 2 O50 ellie oom herd and 
produces certified raw milk for sale to a processing 
plant located in Atlanta. The project converted the 
Mathis/P and and M Dairy into an energy integrated 
pany he a ees (EIDFS) in which the interaction of 
the subsystems and components are modified such 
‘gy resources of the farm are optimized. 
This manual is a description of the system, 
tems and components the Mathis EIDFS 
and is primarily intended for farmers, extension agents, 
and equipment manufacturers who might be involved 
in future EIDFS projects. Cogeneration using oe 
from manures and heat recovery from the r: 
machinery were among the options chosen. (E Ache. 
tion 12:025130) 


742,059 


PB87-205324/GAR PC AO5/MF A01 
New Mexico Water Resources Research inst., Las 


Criteria for the identification of Potential Sites for 
Irrigation with Saline Waters in New Mexico. 
Technical completion rept 

J. W. Hernandez. 86, ‘BIp WRRI-209 

Prepared in cooperation with New Mexico State Univ., 
Las Cruces. Dept. of Civil E Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


New Mexico is an arid state with major groundwater 
resources and a very large land-area. Approximately 
30 to 40 percent of the state’s land-area would be suit- 
able for irrigated agriculture if water were available. 
The problem is that 90 percent of the state's ground- 
water reserves are characterized as ‘saline’. Under the 
right conditions, saline water can be used in irrigated 
iculture as an alternative to fresh water, as a sup- 
it to a fresh water supply or in conjunction with 
better quality water. This last area holds the greatest 
promise for New Mexico. The combined planned and 
scheduled use of saline and fresh waters to irrigate 
common regi crops shows promise. The report is 
directed at identifying criteria for the selection of ap- 
propriate sites. The Tularosa Basin is used as an ex- 
ample area to test the criteria developed with appropri- 
ate land areas identified where the conjunctive use of 
fresh and slightly saline water is possible. 
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742,060 
PB87-191417/GAR PC A02/MF A01 
USSA Grain Agricultural Service, Washington, DC. 
Grain Situation and Outlook, May 1987. 

—— iculture circular. 
May 7, 10p SG-5-87 
See also report dated Apr 87, PB87-183356. 
The initial USDA forecast of the 1987 Soviet grain crop 
is 195 million tons, 15 million tons below the 1986 
crop. The estimate includes 75 million tons of wheat, 
106 million coarse grains and 14 million miscellaneous 
grains and pulses. Total grain area is estimated 116.3 
million hectares, maryinaty below 1986's area of 
116.5 million hectares. The area estimates are 46 mil- 
lion hectares of wheat, 60.6 million of coarse grains 
and 9.7 million of miscellaneous grains and pulses. 


742,061 


PB87-202198/GAR PC A02/MF A01 
New Mexico Water Resources Research Inst., Las 
Cruces. 


742,064 


Selecting of Valencia Peanuts for Salt 
Tolerance and E Saline Water Utilization. 
Technical tion rept., 

D. C. H. Hsi. Jun 86, 22p WRRI-206 

Prepared in eee «Ae vai with New Mexico State Univ., 
Los Lunas. Agricultural Science Center. Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


More than one million acres of New Mexico's land area 
are irrigated annually for crop production. Fresh water 
scarcity, escalating energy costs for deep well pump- 
ing, and increasing population demands for fresh 
water have restricted the expansion of irrigated D 
culture. Sen en 2 ee ee 
crease oe acreage. Agricultural scientists are 
eeding crops of economic importance 
and breeding cfs of econo culture with 
high levels of salinity. The project describes such an 
attempt with Valencia peanuts, a relatively profitable 
lena testers mc an: 50:04 
xiCO. 


742,062 

PB87-203139/GAR PC AO02/MF A01 

Maryland Univ., College Park. ty: of Botany. 

Soybean Exposed to Unravioter® a taceton ender 

Greenhouse and Field Conditions. 

Journal article, 

A. H. Teramura, and N. S. Murali. c1986, 9p EPA/ 

600/ J-86/374 

Grant EPA-R-808035 

= in Environmental and Experimental Botany, v26 
9-95 1986. — by Corvallis Environmen- 

esearch Lab., OR 


Twenty-three soybean cultivars were grown in a green- 
house under a daily dose of either 0 or10.1 kJ/sq m 
biologically effective ultraviolet-B (UV-BsubBE) radi- 
ation until reproductive maturity. Of these, six selected 
cultivars were also grown in the field with similar en- 
hanced levels of UV-B. UV-B radiation substantially af- 
fected vegetative growth and seed yield in both envi- 
ronments. The of response varied intraspe- 
cifically and was character . Under both green- 
house and field conditions, orrest was the most toler- 
ant to UV-B radiation based upon a combination of re- 
sponses including plant height, leaf area, total dry 
weight, and seed yield. wave hae vues etinemrn Shore 
and York were the most susceptible under greenhouse 
and field conditions, ay pee Additional compari- 
sons revealed that UV- nape he mob me A 
tive parameters was similar between greenhouse and 
field observations but based on seed yield differed 
markedly. This discrepancy might be related to envi- 
ronmental differences, particularly in the level of visible 
radiation between the two growth regimes. (Copyright 
(c) 1986, Pergamon Press Ltd.) 


742,063 

pate ee mane - PC er A01 
tural Service, Washington, 

USSA Grain Situtation and Outlook, June 1987. 

Forei ulture circular. 

Jun 87, 10p SG-6-87 

See also 7-191417. 


The outlook for USSR grain supplies and disappear- 
ance in 1987/88 is unchanged from a month ago. 
While there was a reduction in the estimate of grain 
area for the 1987 crop, the crop estimate remains at 
195 million tons. 


742,064 

eee ee + dal A01 

ae Univ. lege Park. t. of Botany 
ffects of Ultraviolet-B 


Radiation on 
See Greuth ane Pevelaiegy of Ptoaraun Oey. 


Journal article, 

N. S. Murali, and A. H. Teramura. c1986, 12p EPA/ 
600/J-86/378 

Grant EPA-R-808035 

Pub. in Environmental and Experimental Botany, v26 
N3 p233-242 1986. Sponsored by Corvallis Environ- 
mental Research Lab., OR. 


Soybeans were grown outdoors in field plots during 
1983 and 1984 under ambient and 2 supplemental 
levels of biologically effective ultraviolet-B (UV-B) radi- 
ation (daily supplemental dose: 3.0 or 5.1 effective. 
These correspond to a 16 and 25% ozone reduction 
during clear sky conditions on the summer solstice. In 
1983, neither cultivar showed any significant differ- 
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ences in growth, CO2 assimilation, transpiration, sto- 
matal conductance nor leaf water under en- 
hanced levels of UV-B irradiation. By contrast in 1984, 
during late vegetative and reproductive of 
development, leaf area and assimilation in 

were significantly reduced while stomatal conductance 
was increased by UV-B irradiation. The study illus- 
trates that the effectiveness of enhanced levels of UV- 
cals endline pmaien an —— 
croclimatic conditions prevailing during the growing 


season, cultivar, and Oo tangs 01 giant eveclaoment 


Animal H & Vet 
usbandry erinary 


PATENT-<4 670 384 oa 
| on ee fRoabent tor butne Thehineaie. 


FER Gamble, end K . D. Murrell. Filed 18 Dec 84, 
— 8p PB87- -207825, PAT-APPL-6- 


683 

Supersedes PB85-171320. 

Sane coseation available for U.S. - 

censing , possibly, for for licensing. Copy o' 
! Commulesioner of Patents, Washing- 

ton, OC 20231 $1.00. 


A hybrid cell formed by the fusion of a mouse spleen 
cell with a mouse myeloma cell secretes an IgM class 
. The antibody is useful as a preparative rea- 

of three ws molecular 


742,066 
N87-24012/3/GAR PC A02/MF A01 
National Marine Fisheries Service, Miami, FL. South- 


Baumann, and J. G. Gosselink. 10 Jun 87, 21p NAS 
1.26:180984, SAPR-4, NASA-CR-180984 
NASA ORDER S-56107-D 


A stochastic spatial computer model addressing 
coastal resource problems in Lousiana is being refined 
and validated using thematic mapper (TM) imagery. 
The TM images of brackish marsh sites were proc- 
essed and data were tabulated on spatial parameters 
from TM images of the salt marsh sites. The Fisheries 
imege Processing Systems (FIPS) was used to ana- 
lyze the TM scene. Activities were concentrated on im- 
proving the structure of the model and developing a 
structure and met for calibrating the model 
with spatial-pattern data from the TM imagery. 


742,067 
PB87-204665/GAR PC A19/MF A01 
Braund (Stephen R.) and Associates, Anchor: 
Effects of Renewable Resource Harvest 
tions on Community Socioeconomic and Sociocul- 
tural Systems: King Cove. Social and Economic 
a Program Technical Report Number 123. 

inal rept., 
S. R. Braund, D. C. Burnham, L. Moorehead, L. Hale, 
men H. Hagenstein. May 85, 432p OCS/MMS-86/ 
Contract Di-14-12-0001-30172 
Sponsored by Minerals Mai it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The Is of the research effort were twofold: first, to 
ene a thorough ethnographic baseline of the 
Alaska Peninsula community of King Cove; and 
second, to evaluate the affects upon King Cove of two 
hypothetical harvest disruptions. King Cove is essen- 
tially a commercial fishing town. The majority of house- 
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holds depend on commercial fishing or cannery work 
for their income. Saimon is the mainstay of the local 
commercial fisheries, with Tanner crab currently of 
secondary i Subsistence harvest by resi- 
dents constitute approximate 60 percent of the total 
meat consumption and 25 percent of their total diet. 
Under one harvest disruption scenario, (a one year clo- 
sure of the South Unimak June salmon fishery), local 
fishermen could lose up to one-third of their gross 
—-. This would cause minor effects upon com- 
ial fishing, but major effects upon subsistence 
practices of local residents. 


Food Technology 


742,068 
DE87007590/GAR PC A02/MF A01 
= AL. Div. of Natural and Applied Sciences. 


ee ane eee 
carbons of the Granary W pow lee ye 


wy 3 ‘apart: Pehcunry ta tees to Vebreny 


S. Sriharan. Mar 87, 24p DOE/CH/10288-4 
Contract FG02-86CH10288 
Portions of this document are illegible in microfiche 
products. 
The effects of gamma-ray irradiation on granary weevil 
granarius was studied. Cesium-137 was in- 
i to its effectiveness in insect dis- 
infestation of grains. The cuticular hydrocarbons of 
treated and control weevils were analyzed by gas 
chromatography, mass spectrometry (Gc/Ms). The ef- 
fects of ent dose rates and Relative Humidity 
(RH) conditions on desiccation were studied by deter- 
mining body weight and moisture loss. Observations 
on germination of irradiated wheat seeds were made 
as complementary to the above studies. The weevils 
of older group were more sensitive to ma radi- 
ation. With dose-rate ex 15 kGy mortality 
is higher during 11 to 15 days after irradiation. While at 
lower dose-rates 0.01 kGy and 0.05 kGy lower 
group insect tend to prolong and survive longer. A\ 
sis of epicuticular hydrocarbons of adult Sitophilus 
gfanarus showed tha hydrocarbons C sub 25 to C sub 
3 were present in significant amount. The qualitative 
and quantitative analysis of irradiated and control wee- 
vils suggests that there was little qualitative but consid- 
erable quantitative differences between the hydrocar- 
bon fraction (C sub 25 to C sub 33 ) in these two 
gr . 3 refs, 6 figs, 5 tabs. (ERA citation 
12:025919) 


742,069 
N87-23138/7/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Distinctions in Formation of Microbial 
Nutrient Solutions of 
Straw 
N. A. 
16 Dec 86, 6p 
in Its USSR Report: Space Bio! and Aerospace 
Medicine, v20 n5 p117-122 t 86. Trans. into 
English from Kosmicheskaya og | Aviakosmi- 
pwr = hy Meditsina (Moscow, USSR), v20 n5 p81-84 
Sep-Oct 86 


The effect of a product of wheat straw mineralization, 
e.g., ecothole, on the formation of a microbial complex 
that is concomitant with lettuce plants during 7 vegeta- 
tions (i.e., 189 days) was investigated. The plants were 
grown by the subirrigation-aeroponic method on nutri- 
ent solutions that were not replaced throughout the 
study. It was found that in the course of lettuce onto- 
genesis the count of microorganisms, fungi and actino- 
mycetes varied in the range of 100,000 to 1,000,000, 
100 to 10,000 and 100 to 100,000 cells per mi solution, 
respectively. During all lettuce vegetations 19 bacterial 
species were isolated. During the first vegetation a 
stable microbial complex with predominant gram-neg- 
ative bacteria developed. However, addition of ecoth- 
ole caused an increase in the count of spore forming 
bacteria, whereas in the control the count of nitrogen 
fixing bacteria grew. 


Complex in 
Plants after Use of 


a, L. S. Yunusova, and Y. |. Shaydorov. 


742,070 
PAT-APPL-7-054 562/GAR PC A02/MF A0O1 
Department of Agriculture, Washington, DC. 


a 
for the 


Patent Application 

F. F. Shih. Filed 27 May 87, 13p PB87-206959 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


The invention relates to edible food products produced 
by partial deamidation of oilseed proteins. 
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PB87-208195/GAR CP T02 

Human Nutrition Information Service, Hyattsville, MD. 

eon aietied Stanes i f Agriculture) 

( ° 

Nutrient Data Base for Reference, Full 

Version, Release 6. 

Data file, 

A. Nowverl, and B. Perloff. May 87, mag tape USDA/ 

DF/MT-87/007 

Supersedes PB85-140051. For system on diskette, 

see PB87-208229. 

Source tape is in the EBCDIC character set. This re- 

—_ ——— to 9 track, one-half inch tape only. 
— by specifying density only. Call 

NTIS ‘oducts if you have questions. 


The first file is the Data File Format and i 
Manual. The file contains the data file format, a list o 
food descriptions, and item numbers, which may be 
printed first to help users with the second file on the 
tape. The second file is made up of the most complete, 
most recent data base of food composition data. As 
updates are made to Agriculture Handbook 8, this file 
is revised to include the changes made to values origi- 
nally contained in the file as well as thie additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). The third file 
on the tape is for linking the codes used in the 1983 
Agriculture Handbook No. 8 (AH-8) to the one used in 
the updated sections of AH-8 and to identify food 
codes to be dropped from the current release of the 
data set. 


742,072 


PB87-208203/GAR CP To2 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA (United States of Agriculture) 
Nutrient Data Base for Standard Reference, Re- 
lease 5, Supplement. 

Data file, 

A. Nowverl, and B. Perloff. May 87, mag tape USDA/ 
DF/MT-87/008 

Supersedes PB85-140069. For system on diskette, 
see PB87-208237. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. 


The first file is the Data File Format and Coding 
Manual. The file contains the data file format, a list of 
food descriptions, and item numbers, which may be 
printed first to help users with the second file on the 
tape. The second file is made up from the most recent 
data base of food composition data. It contains only 
data for the most recent updates to Agriculture Hand- 
book No. 8, Sections 8-13, Beef Products, 8-14, Bever- 
ages and 8-16, Legume and Legume Products. The 
format is the same as that used in the USDA Nutrient 
Data Base for Standard Reference. To distinguish be- 
tween the food item numbers used in Agriculture 
Handbook No. 8 and the numbers in the updated Agri- 
culture Handbook No. 8, all items from the original 
Handbook No. 8 have 70000 added to their codes. The 
third file on the tape is for linking the codes used in the 
1963 Agriculture Handbook No. 8 (AH-8) to the one 
used in the updated sections of AH-8 and to identify 
food codes to be dropped from the current release of 
the data set. 
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PB87-208211/GAR CP T02 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 





A. Nowverl, and B. Perloff. May 87, USDA/ 
DF/MT-87/012 Y “om 
Supersedes PB85-140077. For system on diskette, 
see PB87-208245. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape ape omy, 


NIVS Computer Procucte Kyou heme greeters wie 


USDA Nutrient Data Base for Standard Reference in 
Fixed Format, Release 6. The file is made up from the 
most recent data base of food composition data. 
Values for twenty-one items are included, 


which are: moisture, food energy, protein, hee fen 
drate, fiber, ash, calcium, phosphorus, i 


and cholesterol. The file is created so that there is one 
record for each measure in which the food is ex- 
pressed. Each food may be expressed in up to four 
household ; 


levels are voluntary before 

after that date (Federal Register 

distinguish between the food item 

riculture Handbook No. 8 and the numbers in 
dated A ture Handbook No. 8, all items from 
original Handbook No. 8 have 70000 added to 


742,074 


Version, Release 6 (for Microcomputers). 

Data file, 

A. Nowverl, and B. Perloff. May 87, 14 diskettes 
USDA/DF/DK-87/009 

Supersedes PB86-167525. For system on diskette, 
see PB87-208195. 

The data file is contained on 5 1/4-inch, double sided, 
double density diskettes, compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 


USDA Nutrient Data Base for Standard Reference, for 
Microcomputers, Release 6. The file is made up from 
the most recent data base of food data. 
The first record for a food contains the following fields 
in sequence; Food Item Number, Short 

count of nutrient records, gram weight of the edible 
part of a household measure, gram weight of the 
edible part of a second measure, and the 
percent refuse. The remaining records for a food con- 
tain in order; the Nutrient identification Number, mean 
value per 100 gms. edible part, the standard error and 
the number of observations. To distinguish between 
the food item numbers used in Agriculture Handbook 
No. 8 and the numbers in the updated Agriculture 
Handbook No. 8, all items from the original Handbook 
No. 8 have 70000 added to their codes. This data file 
format, a list of food descriptions and item numbers, 
which may be printed for use as a coding manual, 
appear as the first data set on the tape. The particular 
version of the data file is contained on 5 1/4 inches 
floppy disks formatted for the IBM PC microcomputer 
and PC-compatible microcomputers. 


742.0. 
PB67-208237/GAR CP DO4 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 
USDA (United States ye of Agriculture) 
Nutrient Data Base for Standard Reference, Re- 
—— Supplement (for Microcomputers). 

ata file, 
A. Nowverl, and B. Perloff. May 87, 8 diskettes 
USDA/DF/DK-87/011 
For system on magnetic tape, see PB87-208203. 
The data file is contained on 5 1/4-inch, double sided, 
double density diskettes, compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 


was used on USDA microcom- 
tions may be required to execute 


CP DO3 
Human Nutrition Information Service, Hyattsville, MD. 

Survey Statistics Branch. 
Reference, Ab- 


USDA (United States 
Reference, 
breviated Version, Release 6 (for Microcomput- 


Nutrient Data Base for 
ers). 
Gate Ga 
. and B. Perloff. 1987, 7 diskettes, USDA/ 
-87/010 


The data file is contained on 5 1/4.inch, double sided, 
double density diskettes, compatible with the IBM PC 
microcomputer. The diskettes are in the ASCIil format. 


USDA Nutrient Data Base for Standard Reference Ab- 


the updated version of Data Set 456-1 formatted to 
allow for the insertion of additional nutrients. As up- 


cluded are, in order: food item number, short food 
scription enclosed in double quotation marks, percent 
water, nutritive values per 100 grams for food energy, 
protein, fat, carbohydrate, fiber, ash, calcium, phos- 
phorus, iron, sodium, potassium, vitamin A, thiamin, ri- 
boflavin, niacin, vitamin C, saturated fatty acid, choles- 
terol, two gram weights of typical household measures 
(where available) and the percent refuse factor for the 
household measures. This r version of the 
data file is contained on 5 1/4 inches floppy disks for- 
matted for the IBM PC microcomputer and PC-compat- 
ible microcomputers. 
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742,077 
N87-23342/5/GAR 

(Order as N87-23341 PC A24/MF A01) 
Craters y Record at U Implications for Satel- 

ratering at Uranus: or 

lite Evolution and the Origin of Impacting Objects. 
R. G. Strom. May 87, 3p 
in NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p3-5 1986. 


The crater size/frequency distributions on the major 
Uranian satellites show two distinctly different crater 
populations of different ages. Any hypothesis on the 
origin of the objects responsible for the period of heavy 
bombardment must account for the occurrence of dif- 
ferent crater populations (size/frequency distributions) 
in different parts of the solar system. A computerized 


742,081 


ASTRONOMY & ASTROPHYSICS 
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simulation using short-period comet impact velocities 
and a modified Holsapple-Schmidt crater scaling law 
was used to recover the size distribution of cometary 
nuclei from the observed cratering record. The most 
likely —o for the cratering record is that the 
period of heavy bombardment was caused by different 
families of accretional remnants indigenous to the 
system in which the different crater populations oc- 
curred. 


742,078 
N87-23343/3/GAR 
(Order as N87-23341 PC A24/MF A01) 
Crater “set en and Morphometry on the U 
on ira- 
nian Satellites. 


87, 
In In NASA, Ww asain of Planetary Geology 
and Geophysics Program, p6-8 1986. 


Fresh craters on the icy Uranian satellites exhibit a 
range of morphologies similar to craters on the icy sat- 
ellites of Jupiter and Saturn. The general structural 
features found in the craters are described. Estimates 
of transition diameters from simple to complex crater 
morphologies are given for the five large Uranian satel- 
lites and 1985U1, and plotted with transition diameters 
on other bodies against surface gravity. Possible large- 
scale impacts are discussed. 


742,079 
N87-23344/1/GAR 
(Order as N87-23341 PC A24/MF A01) 
9 ri | ' 
in ite Reporte of 
in 
Program, p9-11 1986. 


The surface of the southern hemisphere of Miranda 
imaged by Voyager 2 is divisible into two al types 
of terrain: cratered terrain, chasactatand ty eamares 

craters and undulating ony 9 plains; and basins, 


PA Doves, May 87, 9 
.M. ’ , 3p 
Planetary Geology and Geophysics 


morphology 
ide spree a we 


Circular to rectangular ar 
having large-scale qhedp om marknge fo 3 
relative ages of the terrains and 
cal activity, crater-frequency data were at cones or 
various parts of the cratered terrain and basins. Crater- 
data indicate that the cratered terrain is the 
= terrain on Miranda and that it was locally resur- 
laced. 


742,080 
N87-23345/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


Viscosity of Miranda. 

P. J. Thomas, R. T. Reynolds, S. W. Squyres, and P. 
M. Cassen. May 87, 3p 

in NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p12-14. 


Voyager 2 images of Miranda revealed a significant 
history of activity. Overlying an apparently 
ancient cratered terrain are assemblages of concentric 
ridges, scarps, and dark banded material. The prob- 
lems that evolutionary thermal and structural modes of 
Miranda must face, to provide a convincing explana- 
tion for such topographic complexity, are examined. 


742,081 
N87-23346/6/GAR 
(Order as N87-23341 PC A24/MF A01) 


Arizona Univ., Tucson. 
Mechanical and Thermal Properties of Pianetologi- 


aed important Ices. 

Croft. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophyiscs Program, p15-17 1986. 


Two squences of ice composition were proposed for 
the icy satellites: a dense nebula model and a solar 
nebula model. Careful modeling of the structure, com- 
fosition, and thermal history of satellites composed of 
these various ices requires quantitative information on 
the density, compressibility, thermal expansion, heat 
capacity, and thermal eye Equations of state 
were fitted to the density data of the molecular ices. 
The unusual thermal and mechanical properties of the 
molecular and binary ices suggest a larger range of 
phenomena than previously anticipated, sufficiently 
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(Order as N87-23341 PC A24/MF A01) 
California Univ., hoo oie. 


of the Surfaces and interiors of 


Satellites. 

i RAGR wastage Repos of Panta Gecoy 
° 

and Geophysics eoom pie p40-42 1986. 


Studies during 1985/86 include tidal heating and the 
structure and evolution of lo and Europa, crater relax- 


pF re dally Apr Be LF 


742,086 

N87-23357/3/GAR 

Se as N87-23341 PC A24/MF A01) 
Lab., Pasadena, CA. 


Fellure Strength of Icy Lithospheres. 

in NASA mek and 8 f Planet ~ = 
n eports o 

and Geophysics Program, p43-45 1986. _ 


Lithospheric str derived from friction on pre-ex- 
isting fractures ductile flow laws show that the ten- 
sile strength of intact ice under applicable conditions is 
actually an order of magnitude stronger than widely as- 
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— 


is demonstrated that this strength is every- 
eater than that required to iiiate fictional 
pr fractures and faults. Because 


i 
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ge 


(Order as N87-23341 PC A24/MF A01) 
Washington Univ., St. Louis, MO. Dept. of Earth and 


Studies of Outer Planet Satellites, Mercury and 
Uranus. 


W. B. Mckinnon, and P. M. Schenk. May 87, 3p 
Contract NAGW-432 


mos ce Sligo 

furrows were used to 

lateral motion of 7 terrain 

Ganymede’s crust, pr in associa- 

terrain formation., The overall align- 

as well as the inherent scatter in cen- 

curvature from subr of Galileo and 
do not support this hypo 


im 
4 


ii 
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4 


Sx 
is 


/9/GAR 
Jann as N87-23341 PC A24/MF A01) 
of Geophysics, Honolulu. Planetary Geo- 


Div. 
ot 
t, and F. P. Fanale. May 87, 3p 


In NASA, Washington Reports of Plane Geol 
and Geophysics Program, p49-51 1986. ang aad 


The presence of condensed SO2 on lo mandates a 
finite abundance of SO2 vapor which must be present, 
regardiess of plume activity. The absorption of SO2 
was measured on particulate sulfur and the equilibrium 
between absorbed SO2, SO2 vapor, and SO2 ice ex- 
amined, based upon measurements and simple ther- 
modynamic considerations. 
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742,089 
N87-23371/4/GAR 

(Order as N87-23341 PC A24/MF A01) 
Hawaii we of Geophysics, Honolulu. Planetary Geo- 


sciences Div. 
1986 DA and 1986 EB: M-Ciass Asteroids in Near- 
Earth Orbits. 


- Gradie, — E. Somes. May pts 
nm NASA, Washington Reports o netary Geology 
and Geophysics Program, p77-79 1986. 


The Earth-approaching asteroid population is com- 
posed of asteroids in orbits with short lifetimes com- 
pared with the of the solar system. These objects 
which are comprised of Aten, Apollo, and Amor aster- 
oids must be replenished from either cometary or 
mainbelt asteroid sources since lifetimes against colli- 
sion with or ejection by a planet are on the order of 10 
to 100 million years. The physical study of Earth-ap- 
Proaching asteroids is constrained by the generally 

period between favorable apparitions and poorly 
known orbits. Broadband spectrophotometry on the 
Johnson UBVR system and the Eight-Color Asteroid 
Survey system were obtained at Kitt Peak National Ob- 
servatory and on the Johnson JHK system and at 10 
and 20 microns at the NASA Infrared Telescope Facili- 
ty at Mauna Kea Observatory. These observations 
were used to determine the absolute visual magni- 
tudes and to derive the visual geometric albedos and 
diameters on the IRAS system. The spectral reflec- 
tance properties and geometric albedos of the M-class 
asteroids are consistent compositions analogous to 


the iron nickel meteorites or the enstatite-metal as- 
semblages of the enstatite chondrites. The issue of the 
source(s) of the near-Earth asteroids population was 
examined by comparing the classifications on the 
scheme employed by Gradie and Tedesco of 38 such 
asteroids. Most of the near-Earth objects is indeed the 
asteroid belt as the observations then a 
method for r ing extinct nuclei of short period 
comets must be found since the rate of production of 
short period comets from the long period comets is rel- 
atively large. 


742,090 
N87-23372/2/GAR 

(Order as N87-23341 PC A24/MF A01) 
Rensselaer Polytechnic Inst., Troy, NY. 
Evolution of the Inner Asteroid Beit: Paradigms 
and Paradoxes from Studies. 
I AA Wastin Reps f Party Caco 
in — eports tesa 
and Geophysics Program, p80 1986. 


Recent years have witnessed a significant increase in 
the sophistication of asteroidal surface material char- 
acterizations derived from spectral data. An extensive 
data base of moderate to high spectral resolution, visi- 
ble and near-infrared asteroid spectra is now available. 
Interpretive me’ ies and calibrations were de- 
iano determine eae composi- 
tion in ine-pyroxene assemblages to estimate 
NiFe metal abundance from such spectra. A modified 
version of the asteroid classifications system more 
closely parallels the mineralogic variations of the major 
inner belt asteroid types. These improvements permit 
several general conclusions to be drawn concerning 
the nature of inner belt objects; their history, and that 
of the inner solar system; and the relationship between 
the asteroids and meteorites. Essentially all SS 
asteroids have or are fragments of parent i 
which have undergone strong post-accretionary heat- 
“a varying ——— of melting and magmatic differen- 
collisional disruption. These 
ae show a systematic, but not yet well charac- 
terized, mineralogic variation with semi-major axis. 
This suggests that the S-type asteroid families repre- 
sent relatively recent collisions onto the cores of previ- 
ously disrupted parent bodies. 


742,091 
N87-23373/0/GAR 

(Order as N87-23341 PC A24/MF A01) 
Rensselaer Polytechnic Inst., Troy, NY. 
Meteorite Spectroscopy and Characterization of 


Asteroid Surface 

M. J. Gaffey. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p81-83 1986. 


The purpose of this research effort is to improve the 


understanding of the evolution, and interrela- 
tionships of the asteroids; ot their relationships to the 
meteorites; and of the conditions and processes in the 
early inner solar system. The surface mineral assem- 
blage and the surface heterogeneity of selected minor 
planets is determined from analysis of telescopic 
spectra to provide the data base to accomplish these 
goals. The analysis of asteroidal visible and near-infra- 
red (VNIR) reflectance spectra compliments meteorite 
studies as a means of probing the late nebular through 
the early post-accretionary period of solar system his- 
tory. To date, essentially all available spectral evi- 
dence has strongly indicated that the large S-type as- 
teroids are predominantly thermally evolved, magmati- 
cally differentiated bodies. 


742,092 
N87-23374/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. Dept. of Geological Sci- 


ences. 
= of the Optical Red-Siope in Iron-Rich Mete- 


es. 
D. T. Britt, C. M. Pieters, and P. H. Schultz. May 87, 
1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p84. 


The relationship between ordinary chondrites and S- 
type asteroids is an unresolved issue in meteorite sci- 
ence. S-type asteroids exhibit a positively red-sloped 
spectrum that is interpreted to indicate the presence of 
elemental iron on the surfaces. The characteristic red- 
sloped spectrum of iron-rich meteorites is produced by 
only the specular component of the reflectance. Com- 





plex metallic surfaces can be modeled as linear mix- 
tures of specular and nonspecular components. It is 
the geometry of the metal on a surface and its interac- 
tion with surrounding material, rather than the absolute 
amount of metal, that determine the redness of result- 
ing spectra. In order to between ordinary 
chondrite and differentiated parent bodies it is impor- 
tant to understand how regolith processes affect the 
nature and form of metal on asteroid surfaces. 


742,093 
N87-23375/5/GAR 


(Order as N87-23341 PC A24/MF A01) 
National Aeronautics and Space Administrati 


Alteration Effects in Chondrit- 


ic Gas-Rich 
J. F. Bell, and K. Keil. May 87, 2p 


In NASA, Washington Reports of Planetary and Geolo- 
gy and Program, p85-86. 


Several samples of gas-rich breccias were selected, 


Numerous 0.8 to 2.5 micrometer reflection spectra of 
selected areas on sawed or broken surfaces were 
measured with the Planetary Geosciences Division 
spectrogoniometer. While these spectra are not direct- 
ly comparable to those of powered samples, compari- 
sons within the data set should reveal any spectral dif- 
ferences due to weathering. These results indicate 
that unknown regolith do not confer the or- 
dinary-chondrite parent bodies with an altered 
exhibiting S-class speciral properties. This is consist- 
ent with recent ranapoatations of the new Q-class of 
asteroids as the ordinary-chondrite parent bodies. 
However, significant spectral Meat ny phe 8 
oid regoliths: darkening ee eee 

bands in highly shocked mat as seen previously in 
the so-called black chondrites; and segregation of 
metal in large impact melt pools on chondritic aster- 
oids, which may have achondritic spectra. Neither of 
these effects is likely to be significant in interpri 
current integral-disk spectra, but should be sear 

for in spectral maps returned by future spacecraft. 


742,094 
N87-23376/3/GAR 

(Order as N87-23341 PC A24/MF A01) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space on. 
Phases in interplanetary Dust Particles 
and Carbonaceous Chondrites. 
|. D. R. Mackinnon, F. J. M. Rietmeijer, and D. S. 
Mckay. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p87-89. 


In order to describe the total mineralogical diversity 
within primitive extraterrestrial materials, individual 
interplanetary dust particles (IDPs) collected from the 
stratosphere as part of the JSC Cosmic Dust Curatorial 
Program were analyzed using a variety of AEM tech- 
niques. Identification of over 250 individual grains 
within one chondritic porous (CP) IDP shows that most 
phases could be formed by low temperature process- 
es and that heating of the IDP during atmospheric 
entry is minimal and less than 600 C. In a review of the 
mineralogy of IDPs, it was suggested that the occur- 
rence of other silicates such as enstatite whiskers is 
consistent with the formation in an early turbulent 
period of the solar nebula. Experimental confirmation 
of fundamental chemical and physical processes in a 
stellar environment, such as vapor phase condensa- 
tion, nucleation, and growth by ewe | is an impor- 
tant aspect of astrophysical models for the evolution of 
the Solar System. A detailed comparison of chondritic 
IDP and carbonaceous chondrite mineralogies shows 
significant differences between the types of silicate 
minerals as well as the predominant oxides. 


742,095 
N87-23396/1/GAR 
(Order as N87-23341 PC A24/MF A01) 
California Univ., Los Angeles. 
High Pressure Cosmochemistry o' t-giews 4 
ee Laboratory Studies of ted Water-Ri 
ion of the System Ammonia-Wat 
i. M. Johnson, S. Boone, and vi Cynn. May 


- NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p133-135 1986. 


Severa! studies relative to high pressure cosmoche- 
mistry of major planetary interiors are summarized. 


ery pres- 

am of (NH3) sub x 

a and temperatures 

single crystal growth of ammonia 

lemperature in order to determine 

Gok cuuianae tn nae Oiaaien spectroscopy of 
chemical reactions during shock compression in order 


the interiors of terrestrial planets are among the stud- 


742,096 
N87-23399/5/GAR 
(Order as N87-23341 PC A24/MF A01) 
Lawrence yy National Lab., CA. 
ae Planetary Fluids at High Pressure 


Wes is, D. C. Hamiton, N.C. Holmes, H. B. 
jadousky, ee y 87, 3p 
Contract W-7405-ENG-48 

of Planetary Geology 


In NASA, Washington Reports 
and Geophysics Program, p141-143 1986. 


ee re ee Uranus, 
researchers studied 


induced cooling in the the transi- 
and the existence of crossing isotherms in 


(Order as N87-23341 PC A24/MF A01) 
., Pasadena, CA. 


Work on three different efforts related to gravity data 
analysis is discussed. The reduction of raw Doppler 
data from the Apollo 15 subsatellite to produce accel- 
pee Amey mde A caparndd y y o longitude and 


ition related to fitting long arcs of 
ae Tatas 


iter i ween data; and a study of 
pari hee nw ad lopography ratios which were found to have a 
trend with longitude are discussed. 


742,098 
N87-23405/0/GAR 
(Order as N87-23341 PC A24/MF A01) 


California Univ., Berk 

Lunar trations (MAGCONS) 
Antipodal to Young Large Impact Basins. 

R. P. Lin, K. A. Anderson, and L. L. Hood. May 87, 


2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p149-150 1986. 


Electron reflection measurements from Apollo 15 and 
16 subsatellites show that patches of strong surface 

ee eee less than about 7 
km to pers tha km are distributed over the sur- 
face of the Moon. With the exception of a few regions, 
no obvious association to surface geology has been 
found. Researchers examined the antipodes of 23 
winged impact basins for which electron reflection 
measurements are available. It was concluded that the 
apparent temporal variations for the basin antipodes 
may reflect real variations in the lunar magnetic field. 


742,099 
N87-23406/8/GAR 
(Order as N87-23341 PC A24/MF A01) 
Cornell Univ., Ithaca, NY. 
ee ee & oe ae ae ee 
errestrial Planets. 


Bt tees L. Turcotte. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p151 1986. 


The early thermal and chemical evolution of the Moon 
is discussed. The rubidium-strontium, neodymium-sa- 
marium, and uranium-thorium-lead systems were stud- 
ied. The relation of source — heterogeneity to the 
mixing associated with mantle convection is consid- 
ered. Work on the application of fractal concepts to 


742,103 


ASTRONOMY & ASTROPHYSICS 


cluding the frequency-si of meteorites, 
asteroids and particulate ier psdeetnn dees 


742,100 


N87-23407/6/GAR 
(Order as eee PC A24/MF A01) 


, AZ. 
of the Moon: A Terna- 


87, 3p 
In N Washington Seonp of Panaialy Giategy 
in NASA, Washington Repo p152-154. 


A ternary-diagram approach is used to show on a 
single map as much detailed information 

variations within the lunar crust 
asis ) he Coneaeenn ep eee eee 
Spatial distributions of end-member compositions, the 
transitional eo) relations between 


N87-23408/4/GAR 
(Order as N87-23341 PC A24/MF A01) 
Space Administration. 


fl pa oa Planetary 
Program, p155-157 1986. 


Information is given on the ition and structure 
of the lunar crust. A lunar is illustrated, indicat- 
ing that it has essentially two layers, anorthositic mixed 
rocks overlaying a generally noritic crystalline base- 
ment. implications relative to lunar evolution are dis- 


742,102 
N87-23409/2/GAR 


(Order as N87-23341 PC A24/MF A01) 
Gatsemn Gesmonabe ane 
4. Gooding. and S. J, Wentworth. May 87. 2p 


In NASA, Washington Ri 
and Geaphyuinn Plegan. pee p158-159 1986. 


Sodiny extenag Gieetie saaveanepy ana were stud- 
electron microscopy and energy dis- 


Calcium 
cents cantiselaneamnen irene 
for which Ca, C, and O were the major elements. Caici- 
um sulfate was identified as prismatic-acicular crystals 
with Ca and S as the major elements. 


742,103 
N87-23412/6/GAR 
(Order as N87-23341 PC A24/MF A01) 
Adminis: q 


C. M. Pieters, W. Patterson, S. Pratt, J. W. Head, and 
J. Garvin. May 87, 2p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p165-166 1986. 


Venera Lander reflectance data are compared with 
high temperature spectra of the same basaltic materi- 
als. The dark, flat unoxidized basalts are still inconsist- 
ent with the Venera data in the near-infrared. Basaltic 
material with a ferric component, however, would sat- 
isfy both the increase in reflectance beyond 0.7 mi- 
crometers as well as the dark, relatively coloriess char- 
acter in the visible. Therefore, it is concluded that be- 
saltic surfaces of Venus represented by these meas- 
urements either contain minerals with uncommon 
characteristics, or, more likely, are relatively oxidized. 
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742,104 
N87-23413/4/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona State Univ., Tempe. 
Variations of Martian Surface Albedo: Evidence for 
Y Dust Deposition and Removal. 
in NASA Washington’ Fs ~ of Pla Geology 

leports netary 

and Geophysics Program, p167-169. 


The purpose is to determine the degree, spatial distri- 
bution and of the and removal of dust 
storm fallout, and to relate the current patterns of dust 
deposition and me ee gata tee we evolution of 
the Martian surface. Southern Hemisphere dark areas 
are found to quickly return to close to their pre-storm 
albedos, ei got ge 
Hemisphere dark regions are 
brighter post-storm, but gradually darken to pre-storm 
levels over the Mars year Fake pete Sad weet 
aque of Gust Guten ctheralee clear periods. Dust 
does not appear to be removed from bright regions. 
resulting in the 1 to 2 m thick deposits observed today. 


742,105 
N87-23414/2/GAR 

(Order as N87-23341 PC A24/MF A01) 
Washington Univ., St. Louis, MO. Center for the Space 
Sciences. 


Singer and E. Grochorval May 87, oy 


SA, Washington Reports of Planetary Geology 
and Geophysics Program, p170-172 1986. 


Reflectance data derived from Viking Lander multi- 
spectral data were used to characterize the types of 
soils and blocks exposed at the landing sites and to 
search for evidence of relatively unaltered igneous 
rocks. A comprehensive effort was mounted to exam- 
ine multispectral data that combines testing of camera 
radiometric calibrations, explicitly removing the effects 
of atmospheric attenuation and skylight, and —— 
tively comparing the corrected data to reflectance data 

from laboratory materials. Bi-directional reflectances 
for blue, green and red channels were determined for 
31 block and soil exposures at Viking landing sites. 


742,106 
N87-23415/9/GAR 
(Order as N87-23341 PC A24/MF A01) 


Washington Univ., Seattle. 

Spectral Mixture Further Analysis of 

Rock and Soil Types at the Lander Sites. 

J. B. Adams, and M. O. Smith. May 87, 2p 

In — Washington Reports of Planetary Geology 
PC pte ee p173-174 1986. 


processing technique was applied to 

multispectral images. Spectral end- 
vaing were defined that included soil, rock and 
shade. Mixtures of these endmembers were found to 
account for nearly all the spectral variance in a Viking 
Lander image. 


742,107 
N87-23416/7/GAR 

(Order as N87-23341 PC A24/MF A01) 
a mee ge Inst. of Tech., Ca 


aod bodmngelae aartanver Oeapadation of 


R. G. Burns. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p175 1986. 


Par, tic evidence that indicates that hisingerite 
may have formed during the evolution of Martian rego- 
lith is summarized. Hisingerite was once regarded as 
poorly crystalline iron-rich smectite or nontronite. How- 
ever, recent electron microscopy and X-ray studies 
have revealed hisingerite to have an amorphous or gel 
structure containing a disordered array of (FeO6) octa- 
hedra and (SiO4) tetrahedra. It is just this coordination 
environment and degree of crystallinity that matches 
orton ten simulating the spectral properties of the 

of Mars. Therefore, hisingerite and basic 
fene sul late minerals appear to be major contributers 
to remote sensed reflectance spectral profiles of Mars. 


742,108 
N87-23417/5/GAR 

(Order as N87-23341 PC A24/MF A01) 
Massachusetts Inst. of Tech., Cambridge. 
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SS ee a ee 


RG. Burns. May 87, 


2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p176-177. 


Jarosites, which are present in terrestrial gossans cap- 
— sulfides associated with mafic igneous 

may also be present in Martian regolith. Spec- 
tral characteristics of jarosites are displayed in remote 
sensed reflectance spectra of bright regions of Mars 
surface. The occurrence of jarosite in the regolith 
would imply that acidic permafrost and sulfide ores 
exist beneath the surface of Mars. 


742,109 
N87-23418/3/GAR 
(Order as N87-23341 PC A24/MF A01) 
Washi Univ., Seattle. 
of Surficial Units on Mars Using 
image and Thermal 


Viking Orbiter 
M. A. Presley, R. E. Arvidson, and P. R. Christensen. 


87, 3p 
SA, Washi R of 
pA Soeane ly = tata 


en a en oe oe 
raphy of Mars were conducted with emphases upon 
the types and origins of materials exposed in the cen- 
tral equatorial —- This area displays a wide varia- 
and thermal a ee. 


silicates Micrometers. 
T. L. Roush, R. 8. Singer, and T. 8. Mccord. May 87, 


3p 
Grants NSG-7590, NSG-7312 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p187-189 1986. 


The results of spectral measurements for mafic sili- 
cates are given. The study provided valuable spectral 
reflectance information about mafic silicates and phyl- 
losilicates in the 2.5 to 4.6 micrometers wavelength 
region. It was shown that the reflectance of these ma- 
terials is strongly affected by the presence of H2O and 
OH. Therefore, the identification of these absorbing 
species is greatly enhanced. 


742,111 
N87-23422/5/GAR 

(Order as N87-23341 PC A24/MF A01) 
Hawaii Inst. of Geophysics, Honolulu. Planetary Geo- 
sciences ~ - 
E. A. Bruckenthal, and R. B. Singer | May 87, 3p 
Grant NSG-7590 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p190-192 1986. 


Six phyllosilicates were progressively dehydrated 
under controlled conditions in an effort to study the 
spectral effects of their dehydration. The spectra ob- 
tained at each level of hydration provide information 
that may be used in future spectroscopic observations 
of the planets, as well as a data set which compliments 
the existing body of terrestrial soil knowledge. 


742,112 
N87-23423/3/GAR 

(Order as N87-23341 PC A24/MF A01) 
Geological Survey, Denver, CO. 
Studies of the / Absorption of Minerals. 
R. N. Clark. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p193-195 1986. 


Reflectance spectra were computed for water ice and 
ammonia ice mixtures as functions of weight fraction, 
grain size, and viewing geometry to simulate possible 
outer solar system Saiellite surfaces. Reflectance 
spectra of planetary surfaces are most affected by the 
weight fraction and grain sizes of the minerals in the 
surface. The reflectance can range from 1.0 to about 
0.01 by changing the grain size or weight fraction, a 
factor of 100. Viewing geometry changes the reflec- 
tance by about 25 percent or less. 


742,113 
N87-23426/6/GAR 
(Order as N87-23341 PC A24/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Bidirectional Reflectance Properties of Planetary 


Surface 

B. Buratti, W. Smythe, R. Nelson, V. Gharakhani, and 

B. Hapke. May 87, 3p 

Contract NAS7-918 

In ph ae Washington Reports of Planetary Geology 
and Geophysics Program, p202-204 1986. 


Laboratory measurements using a spectrogoniometer 
to separate the effects of surficial texture and albedo 
in the characterization of planetary surface materials 
are discussed. An investigation of the surface of lo is 
discussed. A number of technical improvements to the 
goniometer are summarized. 


742,114 
N87-23429/0/GAR 

(Order as N87-23341 PC A24/MF A01) 
Washingt ne Dep A, ™_ 

ion it. 
Compositional Information for the Moon: Some 
of Current Near-iIR Spectra (Tele- 

scopic and Laboratory). 
C. M. Pieters. May 87, 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p208-209 1986. 


For the last decade telescopic near infrared spectra 
have been obtained for small lunar areas. Such spec- 
tra, with the ground truth foundation from lunar sam- 
ples, have been used extensively to address a multi- 
tude of problems in lunar science. Much of the near 
infrared spectral reflectance data from both laboratory 
and telescopic measurements have recently been 
compiled in comparable formats and an initial compar- 
ative assessment of the available data selected 
spectral parameters has been made. The Chiectve | is 
to develop a framework for the systematics of lunar 
near-IR spectra in order to better interpret spectra of 
unknown materials in terms of useful compositional in- 
formation. Each spectrum was first classified accord- 
ing to its general character then a variety of param- 
eters sensitive to mineralogy and alteration products 
were measured for each spectrum: band width, band 
strength, absorption band center near 1 micron, band 
symmetry, continuum slope, etc. The telescopic and 
laboratory data sets are briefly described. The compar- 
ative analysis shows that a few well known lunar spec- 
tral properties are evident in both sets, such as the 
systematic variation in pyroxene composition between 
the highlands and the mare. However, an additional 
gabbroic component can be detected in many high- 
land craters. 


742,115 
N87-23430/8/GAR 
(Order as N87-23341 PC A24/MF A01) 
Hawaii Inst. of Geophysics, Honolulu. Planetary Geo- 
Div 


sciences Div. 
Preliminary Results of Spectral Reflectance Stud- 
ies of Tycho Crater. 

B. R. Hawke, C. R. Coombs, P. G. Lucey, J. F. Bell, 
and R. Jaumann. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p211-213 1986. 


The preliminary analysis and interpretation of near in- 
frared spectra obtained for both the interior and exteri- 
or deposits associated with the Tycho crater is pre- 
sented. Specific objectives were: (1) to determine the 
composition and stratigraphy of the highland crust in 
the Tycho target site; (2) to determine the likely com- 
Position of the primary eyecta which may be present in 
ray deposits; (3) to investigate the nature of spectral 
units defined in previous studies; (4) to further investi- 
gate the nature and origin of both the bright and dark 
haloes around the rim crest; and (5) to compare the 
compositions determined for the Tycho units with 
those of the Aristarchus crater as well as typical high- 
land deposits. The spectra obtained for the interior 
areas exhibit similar spectral features. These include 
relatively strong 1 micron absorption bands whose 
minima are centered between 0.97 and 0.99 microns 
and shallow to intermediate continuum slopes. The 
spectra generally exhibit indications of a 1.3 micron 
feature consistent with the presence of Fe(2+) bear- 
ing plagioclase feldspar. The strong 1 micron absorp- 
tion features indicate a dominant high Ca clinopyrox- 
ene component. Results obtained from the ejecta de- 
posits show that the spectrum of the inner, bright halo 





is almost identical with those obtained for interior units. 
Li aye mtbr ae wens oe relative- 
ly shallow absorption feature centered at 1.01 microns, 
a 1.3 micron absorption, and a steep continuum slope. 
This spectrum is interpreted as indicati 

of pyroxene, Fi 1 

component 


spectra obtained for Tycho exhibits a different trend in 
terms of band center versus width. 


742,116 
N87-23431/6/GAR 

(Order as N87- ee PC A24/MF A01) 
Hawaii Hawai Inst. of Geophysics, Honolulu. Planetary Geo- 


eee ee Cee enna Some 
ing Studies of 

Cok Coomis, and BF. Hawke, May 87, 9p 

In NASA, Washington Report: 

and Geophysics Program, ro1a 16 1908 


In order to better understand the processes responsi- 
ble for the formation of lunar sinuous rilles, a study of 
Rima Mozart was conducted using 
ic, photographic, and remote sensing data. The appar- 
ent source of this rille is located in a highlands unit of 
known composition and it is hypothesized that thermal 
and mechanical erosion played an important role in the 
formation of Rima Mozart. Excellent aphic, 
‘aphic, multispectral, and radar data exist for this 
rille. The preliminary results of an analysis of this data 
are presented. Photographic data indicates the pres- 
ence of two volcanic source vents for Rima Mozart: 
Kathleen and Ann. It is suggested that Rima Mozart, 
like many other lunar sinuous rilles, was most likely 
formed by a combination of events. Rima Mozart does 
follow a pre-existing, dominant NW/SE structural trend 
Suggesting the influence of structural features on the 
rille, however, the tectonic influence is not the sole 
source for the formation of the rille, as suggested by 
the presence of the two source vents and the spatter 
around Ann. It is suggested that the rille formation 
began with an explosive eruption at Kathleen which 
later calmed down to a pulsating, high volume, low- 
viscosity lava flow. The rapid effusion rate of the 
magma as well as its high temperature and turbid 
nature helped carve the sinuous rille into the fractured 
and structurally weak ine Bench Formation un- 
derneath. Similar eruptions and subsequent flows 
were also created at Ann and joined to the main chan- 
nel by a NE-trending secondary rille. 


742,117 
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Cornell Univ., Ithaca, N 
Photometric ld of Lunar Terrains Derived 
from Hapke’s Equation. 
P. Helfenstein, and J. Veverka. May 87, 2p 
Grant NSG-7606 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p217-218 1986. 


Hapke’s bidirectional reflectance equations provide 
the most rigorous available description of photometric 
behavior in terms of physically meaningful 
The primary objective of this study was to derive 
Hapke parameters for the lunar surface from both disk- 
ated and disk-resolved photometric data. 
Hapke’s equation was fit to the disk-integrated phase 
curves and disk-resolved data for dark, average, and 
bright terrain —— using an iterative, nonlinear least 
squares aigorith by Helfenstein. Param- 
eters were Wecany, determined from the disk-integrated 
data, and the result was applied as a first to the 
iterative solution of parameters for individual terrain 
classes. Plots are presented of the disk-resolved data 
normalized to corresponding brightnesses predicted 
from the disk-integrated solution under the same illu- 
mination and viewing geometries. Systematic trends in 
disk-resolved parameters can be identified. Values for 
single scattering albedo (w) of the dominantly anortho- 
sitic average and bright terrains are significantly larger 
than the value for the basaltic dark terrains (mare). 
Values for surge brightness parameters, particle phase 
function, and average topographic slope angle are 
also discussed. 
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Bidirectional Reflectance Spectroscopy. 
Abstract Only. 
B. Hapke. May 87, 1p 

Reports of Planetary 


In NASA, Wi Geology 
and ' omen. p219 1986. Previously an- 
nounced in IAA as A87-14645. 


An analytical model is developed for the opposition ef- 
fects (heiligenshein) in the case of light ee from 
a semi-infinite, particulate medium with that 
are large relative to the " effect is 
common for natural materials, and comprises a brigh’ 


ee nes nee 
dibutone of ight salted Hom a sated 
and exhibiting the opposition effect. A maxi- 
mum amplitude increase of 0.753 is project- 
ed for effect. Greater values must have other 
causes. To illustrate the theory it is fitted to observa- 
tions of the Moon, an asteroid, and a satellite of 
Uranus; Europa is also discussed. 
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Sputter Alteration of Regoliths of Outer Solar 


Only. 
B. Hapke. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p220 1986. 


Several processes that are expected to occur when 
the porous regoliths of outer solar system bodies (with- 
| to energetic ion bom- 
3 conclusions reached in 
much of the literature addressi a quanti- 
tatively or qualitatively incorrect ects of soil 
porosity have been neglected. It is shown theoretically 
and experimentally that porosity reduces the effective 
eT ae ae ee 
nitude. Between 90 and 97% of the sputtered atoms 
are trapped within the regolith, where they are faction- 
ated by differential desorption. Experiments indicate 
that more volatile species have higher desorption 
probabilities. This process is the most important way in 
which alteration of chemical and optical properties 
occurs when a regolith is sputtered. When a basic sili- 
cate soil is irradiated these effects lead to tter-de- 
posited films enriched in metallic iron, while O, Na and 
K are preferentially lost. The Na and K are present in 
the atmosphere above the sputtered silicate in quanti- 
ties much greater than their abundances in the rego- 
lith. Icy regoliths of SO2 should be enriched in elemen- 
tal S and/or S20. This prediction is supported by the 
probable identification of S20 and fur oxide 
bands in the IR spectra of H-sputtered SO2 reported 
by Moore. When porous mixtures of water, ammonia 
and methane frosts are sputtered, the loss of H and 
surface reactions of C, N and O in the deposits should 
produce complex hydrocarbons and carbohydrates, 
some of which may be quite dark. Such reactions may 
have played a role in the formation of the matrix mate- 
rial of carbonaceous chondrites prior to agglomeration. 
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Charged Particle Modification of Surfaces in the 
Outer Solar 


System. 
R. E. Johnson. May 87, 2p 
Contract NAGW-186 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p221-222 1986. 


Voyager reflectance spectra data have indicated clear 
leading/ trailing differences in the albedo of the icy Gal- 
ilean and Saturian satellites. For the Galilean satellites, 
these have been analyzed by Nelson, et al. and, more 
recently, by McEwen. They have described the longitu- 
dinal dependence of this data and attempted to inter- 
pret this in terms of plasma and meteorite modification 
of the surface. Primary attention has been paid to 
Europa at which the leading/trailing differences are 
the largest. This data was reanalyzed extracting the 
single grain albedo (w) and constructing the Espat- 
function, W = (1-w)/w from this. Because w is near 
unity, W is approximately 2(alpha)D where alpha is the 
absorption coefficient and D is the grain size. In doing 
so, a direct comparison to the longitudinal plasma 
bombardment flux was found for the first time. This 


742,123 
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ee eae 
absorption associated with implanted S, as the UV 
band of Voyager overlaps the IUE data of Lane et al. 
The relative ince of grain size effects and im- 
plant impurity effects can now be studied. 


(Order as N87-23341 PC A24/MF A01) 


Cornell Univ., Ithaca, NY. 

lo: of Scans Produced by 
e Functions. 

D. P. Simonelli, and J. Veverka. May 87, 3p 


Grant NSG-7156 
In NASA, Washington Reports of Planetary Geology 


cnaibeaphesias Plemmmn. ane p223-225 1986. 
has shown that the empirical Minnaert 


to Voyager data for lo, we 
Minnaert function breaks 


rameters omega(0), h, 
for lo + Simonelli and V ager 
camera violet filter and orange filter. 
ited Hapke cst compared with the cor- 


function, while not a perfect model of real photometric 
behavior, does provide a very useful parameterization 
of limb darkening at phase angles out to 90 deg, and is 
especially near opposition. 
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Processes 


Sulfur-Oxygen on lo. 
R. M. Nelson, and W. D. Smythe. May 87, 1p 
In NASA, Washington Reports of 


and Geophysics Program, p226 1986. 


Laboratory studies of irradiated sulfur dioxide frost 
have found that sulfur trioxide should be formed as a 
consequence of the irradiation process. The spectral 
reflectance of solid sulfur trioxide was measured in the 
laboratory and it was found that the compound has 
strong absorption features at 3.37 and 3.70 microns. 
These features are not present in the spectral geomet- 
ric albedo of lo. This is interpreted as an indication that 
sulfur trioxide may exist in such limited abundance that 
it is undetectable in disk aver. spectrophotometry 

It is suggested that the Near-Infrared Mapping Spec- 
trometer on the Galileo spacecraft should be able to 
identify condensed sulfur trioxide on lo — 
regions bordering the sulfur dioxide deposits. 
presence of elemental sulfur on lo’s surface has been 
questioned on several grounds, most notably the sug- 
gested production process (quenched molten sulfur 
extrusions) and the effect of radiation (particularly X- 
rays) on some of the allotropes. Mixtures of sulfur allo- 
tropes were produced in the laboratory by quenching 
molten sulfur and it was found that the spectra indicate 
the presence of certain red-colored allotropes which 
are preserved upon quenching. The color of the sulfur 
glass produced is redder when the temperature of the 
original melt is higher. This is consistent with the sug- 
gestion that lo’s spectral geometric albedo can be 
Partly explained by the presence of quenched sulfur 
glasses. 


Geology 
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Solid Sulfur in Vacuum: Sublimation Effects on 
Surface Microtexture, Color and Spectral Reflec- 
and Planetary 


leports of Planetary Geology 
and Geophysics Program, 227-228 1986. 


A form of sulfur that is white at room temperature and 
very fluffy in texture has been found in laboratory ex- 
puruante on Sen cttecte of enteaan ciimnaien tae. 
oration) on solid sulfur. This work is an outgrowth of 
— sputtering — ay aye on sulfur ee 
Jovian magnetospheric effects 

wivesteseia white sulfur is formed on the 
surface of solid yellow, tan, or brown sulfur melt 
freezes in vacuum by differential (fractional) evapora- 
tion of two or more sulfur molecular species present in 
the original sulfur; S(8) ring sulfur is thought to be the 
dominant sublimination phase lost to the vacuum sink, 


so epotien 
ace is gfealy moatied by formation o the 
"0.05 to 0.06 micrometer toward shorter 
resulting in a permanent increase in re- 
near 0.42 to 0.46 micrometer; the UV reflec- 
tivity below 0.40 micrometer is reduced. This form of 
sulfur should exist in large quantity on the surface of lo, 
especially in hotspot regions if there is solid free sulfur 
there that has solidified a melt. Its color and spec- 
tra will indicate relative ization age on a scale of 


crystalliza —s 
days to months and/or surface temperature distribu- 
tion history. 
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Preliminary Analysis of the Mariner 10 Color Ratio 
Map of Mercury. 


- 8 Rava, and 8 Hapke. May 87, | = 
in NASA, Washington Reports ne Geology 
and Geophysics Program, 5229 1986. v4: 


A preliminary geological analysis of the Mariner 10 
orange/UV color ratio map of Mercury is given, assum- 
ey oh Certain errors in the map are point- 
out. The relationship between color and terrain are 
distinctly non-lunar. Rays and ejecta are biuer than av- 
erage on Mercury, whereas they are redder on the 
Moon. This fact, along with the lack of the ferrous band 
in Mercury's spectral reflectance and smaller albedo 
contrasts, implies that the crust is low in Fe and Ti. 
There is no correlation between color boundaries and 
the smooth plains on Mercury, in contrast with the 
strong correlation between color and maria 
contacts on the Moon. The smooth plains are not Mer- 
curian analogs of lunar maria, and a lunar-type of 
second wave ing did not occur. Ambiguous corre- 
lations between and topography indicate that 
older, redder materials underlie , bluer rocks in 
many places on the planet, implying that the last 
cages of volcanism involved low-Fe lavas covering 
higher-Fe rocks. There is some evidence of late Fe- 
rich pyrociastic activity. 
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System for Venus Radar Mission (Ma- 


). 

. S.C. Wu, F. J. Schafer, and A. Howington. May 
87, 4p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p233-236 1986. 


A synthetic aperture radar (SAR) compilation system 
was developed for extraction of topographic informa- 
tion of Venus from stereoradar imagery to be obtained 
from the M lan mission. The system was devel- 
oped for an AS-11AM analytical stereoplotter. Exten- 
sive tests were made on this compilation software by 
using stereo images from various radar systems, both 
spaceborne and airborne. Maps were compiled and 
the precision of planimetry and contour measurement 
was evaluated. Digital data of some models were also 
collected for processing orthophoto or perspective 
views by using the original radar images. 
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(Order as N87-23341 PC A24/MF A01) 
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sciences Div 


New Very High Resolution Radar Studies of the 
Moon. 


P. J. Mouginis-mark, and B. Campbell. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p237 1986. 


As part of an effort to further understand the geologic 
utility of radar studies of the terrestrial planets, investi- 
gators at the Hawaii Institute of Geophysics are col- 
laborating with NEROC Haystack Observatory, MIT 
and the Jet Propulsion Laboratory in the analysis of 
existing 3.8 and 70 cm radar images of the Moon, and 
in the acquisition of new data for selected lunar tar- 
gets. The intent is to obtain multi-polarization radar 
images at resolutions approaching 75 meters (3.8 cm 
wa ) and 400 meters (70 cm wavelength) for 
the landing sites (thereby exploiting available 
pom ty ae en tt: ence gdh same 

and geochemical experiments onboard the command 
modules of Apollos 15, 16 and 17. These data were 
collected in both like- and cross-polarizations, and, in 
the case of the 70 cm data, permit the phase records 
to be used to assess the scattering 


lyzed, based on the scattering models of Evans and 
Hagfors. 


742,127 
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Resolution Radar of the Moon. 
in NASA Washi on Ye f Pla G 
in lashington Reports o' netary Geology 
and Geophysics Program, p238-239 1986. 


Previous radar mappings of the Moon at 70 cm wave- 
length in the late 1960's by Thompson have been re- 
placed with a new set of observations using the 430 
MHz radar at the Arecibo Observatory, Puerto Rico. 
Radar resolution was reduced to 2 to 5 km radar cell 
size and a beam-sweep, limb-to-limb calibration was 
conducted. Advances in computer technology provid- 
ed the principle means of improving lunar radar map- 
ping at this wavelength. ation techniques and 
data processing are described and scattering differ- 
ences found in the orthographic projection of the radar 
data are discussed. 


742,128 
N87-23443/1/GAR 
(Order as N87-23341 PC A24/MF A01) 

Sota Survey, Menio Park, ak. , 

Landform Identification: mages. 
H. J. Moore, and T. W. T . May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p240-242 1986. 


Three sets of polarized radar-echo images of the 
Moon were examined to establish the relation between 
radar resolution and landform-identification resolution. 
After comparison with lunar maps and photographs, 
real and apparent landforms on the radar images were 
grouped into one of seven classes. Results show 
strong relations between radar resolution and diame- 
ter or relief of landforms that are clearly identified and 
those that would probably be correctly identified (class 
1 and class 2). Landforms are not detected (class 5) at 
all diameters and reliefs, but the percentage of unde- 
tected landforms decreases with increasing mean di- 
ameter and mean relief. Landforms are simply detect- 
ed (class 4) at most mean diameters and reliefs. Am- 
biguous arrays (class 6) portrayed by the radar consti- 
tute up to about 16, 22, and 15% of the landforms at 
various diameters and relief values for the 3.8 cm, 70 
cm high resolution, and 70 cm low resolution images, 
respectively. Only a few percent of the landforms por- 
trayed by the radar images at various diameters and 
relief values are fictitious (class 7). 
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Goldstone Radar Observations of Mars: The 1986 


Opposition. 

T. W. Thompson. May 87, 2p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p243-244 1986. 


Radar echoes from the planet Mars were obtained on 
27 S-band (wavelength = 12.5 cm) and 2 X-band 
(wavelength = 3.5 cm) tracks using the Goldstone 
Solar System Radar. These observations took advan- 
tage of the favorable 1986 opposition since the Earth- 
Mars distance was 0.40 AU at opposition and radar 
echo strength is pr ional to inverse-fourth-power 
of the distance to the target. The cover. of the 
Goldstone observations are summarized. The obser- 
vations were conducted via the CW-spectra tech- 
niques described by Harmon et al. A continuous tone 
was transmitted at Mars and the radar echo was sam- 
pled to obtain a Doppler spread spectrum. Each re- 
ceived event was separated into polarized (opposite 
sense circular) and depolarized (same sense circular) 
periods. There was one successful ranging run which 
had a resolution of 2 microseconds. This should yield 
surface heights accurate to 300 meters. 
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Diffuse Radar Scattering Model from Martian Sur- 
face Rocks. 
W. M. Calvin, B. M. Jakosky, and P. R. Christensen. 
May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p245-247 1986. 


Remote sensing of Mars has been done with a variety 
of instrumentation at various wavelengths. Many of 
these data sets can be reconciled with a surface 
mode! of bonded fines (or duricrust) which varies 
widely across the surface and a surface rock distribu- 
tion which varies less so. A surface rock distribution 
map from -60 to +60 deg latitude has been ated 
by Christensen. Our objective is to model diffuse 
component of radar reflection based on this surface 
distribution of rocks. The diffuse, rather than specular, 
scattering is modeled because the diffuse component 
arises due to scattering from rocks with sizes on the 
order of the wavelength of the radar beam. Scattering 
for radio waves of 12.5 cm is then indicative of the 
meter scale and smaller structure of the surface. The 
specular term is indicative of large scale surface undu- 
lations and should not be causally related to other sur- 
face physical properties. A simplified model of diffuse 
scattering is described along with two rock distribution 
models. The results of applying the models to a planet 
of uniform fractional rock coverage with values ranging 
from 5 to 20% are discussed. 
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Mars: Seasonally Variable Radar Reflectivity. 
L. E. Roth, R. S. Saunders, and T. W. Thompson. 
May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p248-250. . 


Since reflectivity is a quantity characteristic of a given 
target at a particular geometry, the same (temporally 
unchanging) target examined by radar on different oc- 
casions should have the same reflectivity. Zisk and 

inis-Mark noted that the average reflectivities in 
the Goldstone Mars data increased as the planet's S 
hemisphere passed from the late spring into early 
summer. The same data set was re-examined and the 
presence of the phenomenon of the apparent season- 
al variability of radar reflectivity was confirmed. Two 
objections to these findings are addressed: (1) reflec- 
tivity variations may be present in the Goldstone Mars 
data as a result of an instrument/calibration error; and 
(2) the variations were introduced into the analysis 
through comparing reflectivities from two incompatible 
subsets of the data. 
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Measurements of the Dielectric Constants for 
Planetary Volatiles. 
V. G. Anicich, and W. T. Huntress. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p251-252 1986. 


The model of Titan at present has the surface temper- 
ature, pressure, and composition such that there is a 
possibility of a binary ethane-methane ocean. Pro- 





posed experiments for future Titan flybys include 
microwave mappers. Very little has been measured of 
the dielectric properties of the small hydrocarbons at 
these radar frequencies. An experiment was conduct- 
ed utilizing a slotted line to measure the dielectric 
properties of the hydrocarbons, methane to heptane, 
from room temperature to -180 C. Measurements of 
the real part of the dielectric constants are accurate to 
+ or - 0.006 and the imaginary part (the loss tangent) 
of the liquids studied is less than or equal to 0.001. In 
order to verify this low loss tangent, the real part of the 
dielectric constant of hexane at 25 C was studied as a 
function of the frequency range of the slotted line 
system used. The dielectric constant of hexane at 
room temperature, between 500 MHz and 3 MHz, is 
constant within experimental error. 
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of Methods to Planetary Ra- 
diowave Scattering. 
R. A. Simpson, and G. L. Tyler. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p253 1986. 


Existing numerical techniques for the solution of scat- 
tering problems were investigated to determine those 
which might be applicable to planetary surface studies, 
with the goal of improving the interpretation of radar 
data from Venus, Mars, the Moon, and icy satellites. 
The general characteristics of the models are de- 
scribed along with computational concerns. In particu- 
lar, the Numerical Electrogmatics Code (NEC) devel- 
oped at the Lawrence Livermore Laboratory is dis- 
cussed. T| ih not developed for random rough sur- 
faces, the NEC contains elements which may be gen- 
eralized and which could be valuable in the study of 
scattering by planetary surfaces. 
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Bright Sand/Dark Dust: The Identification of 
Active Sand Surfaces on the Earth and Mars. 
H. G. Blount, R. Greeley, P. R. Christensen, and R. 
Arvidson. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p257-258 1986. 


Field studies and analysis of LANDSAT Thematic 
Mapper data in the Gran Desierto, Mexico may shed 
light on a technique to distinguish active from inactive 
(relict) sand surfaces. Active sand bodies in the study 
area are consistently brighter (by an average of 20%) 
at visual and near infrared wavelengths and darker at 
thermal infrared wavelengths than compositionally 
similar inactive sands. The reasons for the albedo dif- 
ference between active and inactive sands are re- 
viewed and the mixing model of Johnson et al. is ex- 
amined for tracing the provenance of sands based on 
albedo and spectral variations. Portions of the wave- 
lengths covered by the Mars Orbiter correspond to the 
Thematic Mapper data. The identification of active 
sands on Earth, with a priori knowledge of bulk compo- 
sition and grain size distribution, may allow the remote 
mapping of active sand surfaces on Mars. In conjuc- 
tion with thermal infrared remote sensing for composi- 
tion, it may also provide a method for the remote deter- 
mination of grain size distributions within sand/ silt mix- 
tures. 
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Regional Sources and Sinks of Dust on Mars: 
Viking Observations of Cerberus, Solis Planum 
and Syrtis Major. 
S. W. Lee. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p259-260 1986. 


A study of seasonal variations of albedo features in the 
Cerberus, Solis Planum, and Syrtis Major regions was 
based on Viking Orbiter data obtained over more than 
one complete Martian year. Contour maps of Lambert 
albedo and single-point thermal inertia were construct- 
ed from the Infrared Thermal Mapper (IRTM) experi- 
ment data, and Orbiter images were used to determine 
the pattern and variability of regional winds (inferred 
from wind streak orientations). Coupled with ground- 
based radar data, these data allow the regional sedi- 


ment transport direction, surface properties Guar, 
morphology, and roughness), and the implications of 
the observed seasonal and longer term dust redistribu- 
tion to be investigated. Results are outlined. 
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Resolution Thermal infrared Mapping of Mar- 


tian Channels. 

. oy - k, R. Greeley, and P. R. Christensen. 
lay 

In NASA. Washington Reports of Planetary Geology 

and Geophysics Program, p261-263 1986. 


Viking Infrared Thermal Mapper (IRTM) high resolution 
(2 to 5 km) data were compiled and compared to 
Viking Visual Imaging Subsystem (VIS) data and avail- 
able 1:5M maps for several Martian channels 
including larmakhis, Mangala, Shalbatana, and 
Simud Valles in an effort to determine the surface 
characteristics and the processes active during and 
after the formation of these channels. Results show a 
dominance of aeolian processes active in and around 
the channels. These processes have left materials 
thick enough to mask any genuine channel deposits. 
Results also indicate that very comparable Martian 
channels and their surrounding terrain are blanketed 
by deposits which are is in their thermal 
inertia values. However, optimum IRTM data does not 
cover the entire Martian surface and because local de- 
posits of high thermal inertia material may not be large 
enough in areal extent or may be in an unfavorable 
location on the planet, a high resolution data track may 
not always occur over these deposits. Therefore, aeo- 
lian processes may be even more active than the 
IRTM data tracts can always show. 
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Arizona State Univ., T ’ 
Mars: Morphology of Southern Hemisphere intra- 
crater Dunefields. 

N. Lancaster, and R. Greeley. May 87, 2p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p264-265 1986. 


ae Orbiter images of intracrater dunefields in the 
chis Terra region were examined in order to study 
the morphology of these landforms and to assess their 
relationship to local geological settings. The sizes of 
the dunefields range from 40 to 3600 sq km and vary 
directly with crater size. Preliminary studies reveal dun- 
efields of two varieties. The most common type is 
composed of massed straight to slightly wavy crescen- 
tic dunes similar to those described by Breed. Dune- 
fields of this type occupy more than 20% of the area of 
the crater floor, with the dunefield margins often 
marked by a large dune wall or rampart. Dune — 
ranges between 0.7 and 1.2 km. The second type o' 
dune accumulation consists of clusters of large, widely 
spaced straight or curved ridges, which often intersect 
to create rectilinear patterns. Dunes are typically 
spaced 1.6 to 4 km apart. Earth terrestrial analogs for 
these dunes are discussed. 
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Timing of Frost Deposition on Martian Dunes: A 


Clue to of Dune Particles. 

P. Thomas. May 87, 2p 

Contract NAGW-111 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p266-267 1986. 


Scans were made across the Martian dunes found in 
images taken at several different times to determine 
the time history of the dune albedo. Atmospheric con- 
tributions were estimated using optical depth data and 
the brightness of shadows in some images. The data 
show that the dunes brighten very substantially be- 
tween L(s) = 10 and 40 deg, depending on the lati- 
tude. Bright coverings on dunes form outliers 1 to 5 
deg north of the cap edge. Formation of the general 
cap then sometimes reverses the contrast of the dune 
field with the surrounding area. Causes for the early 
deposition of frost on dunes relative to surroundings 
are discussed. 
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Washington Univ., Seattle. 

Wind in Low Density Atmospheres. 

. S. Miller, J. R. Marshall, and R. Greeley. May 87, 
p 

In NASA, Washington Reports of Planetary Geology 

and Geophysics Program, p268-270 1986. 


The effect of varying fluid density (rho) on particle 
transport was examined by conducting tests at atmos- 
pheric pressures between 1 and 0.004 bar in the Mar- 
tian Surface Wind Tunnel (MARSWIT). This study spe- 
cifically concerns the effect of varying rho on the char- 
acter of wind ripples, and elicits information concern- 
ing generalized ripple models as well as specific geo- 
logical circumstances for ripple formation such as 
those prevailing on Mars. Tests were conducted pri- 
marily with 95 micrometer quartz sand, and for each 
atmospheric pressure chosen, tests were conducted 
at two freestream wind speeds: 1.1 U*(t) and 1.5 U*(t), 
where U*(t) is saltation threshold. Preliminary —_, 
of the data suggests: (1) ballistic ripple w 

not at variance with model predictions; (2) an pe atieg 
pheric pressure of approximately 0.2 bar could repre- 
sent a discontinuity in ripple behavior; and (4) ripple 
formation on Mars may not be readily predicted by ex- 
trapolation of terrestrial observations. 
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eologica ey, taff, AZ. 

Eolian Saitation on Mars. 


D. J. Mackinnon. May 87, 


3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p271-273 1986. 


A computer model was in order to examine 
the effects of the wind field and surface collisions on 
the Martian saltation cloud. The distribution of inci- 
dence speeds and angles assumed by one grain in this 
model characterizes reasonably well the quantitative 
physical processes in the saltation cloud. Saltating 
grains that transfer small fractions of their horizontal 
momentum to the surface attain higher speeds, rise 
higher above the surface, and achieve longer trajector- 
ies than do saltating grains that transfer larger 
amounts of momentum; relatively small differences in 
the coefficients of restitution yield significant differ- 
ences in the saltation cloud. It is also shown that grains 
can both assume long trajectories and transfer large 
amounts of momentum to the surface for the rapid de- 
velopment of the saltation cloud. 
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(Order as N87-23341 PC A24/MF A01) 
Arizona State Univ., Tempe. 
Mass a by Aeolian Saltation on 
Mars and Venus: The Effects of Full “Senator 
Cloud Development and Choking. 
S. H. Williams, and R. Greeley. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p274-275 1986. 


Wind tunnel tests were conducted to study the charac- 
teristics of particle motion and the quantity transported 
by wind under a variety of planetary environmental 
conditions. Analysis of the results indicates that, on 
Earth, saltation fully develops at near-threshold wind 
speeds and rarely chokes (retarding of saltation due to 
high particle concentration and subsequent increase 
of mid-air collisions). On Mars, saltation becomes fully 
developed only at favorable locations and at wind 
speeds well above threshold. The Martian saltation 
cloud has an insufficient particle concentration to 
cause choking, particularly over a partially rocky sur- 
face. On Venus, full saltation occurs at wind speeds 
very near threshold, but saltation flux increases less 
rapidly than expected at relatively modest wind speeds 
due to choking 
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N87-23457/1/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona State Univ., Tempe. 
Development of Wind Tunnel Techniques for the 
Solution of Problems in Planetary Aeolian Proc- 
esses. 
R. Sullivan, J. Lee, and R. Greeley. May 87, * 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p276-278 1986 
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Kutzbach reports wind profiles over a series of rough- 
enna eh ot ae neni mL 
file changed as the surface roughness was varied. The 
approach of the current study was to duplicate Kutz- 

‘oughness arrays in the wind tunnel at 1/20 


lashington Reports of Planetary Geology 

and Geophysics Program, p279-281 1986. 
The role of atmospheric pressure on aeolian abrasion 
was examined in the Venus Simulator with a constant 
temperature of 737 K. Both the rock target and the im- 
pactor were fine-grained basalt. The impactor was a 3 
mm diameter eataeaie te rs anes Vere. 


per impact with the attrition occurring only 

. Results from scanning electron micro- 

scope analysis, oer: and weight measurement 
e ' 


impact velocities expected for Venus. 
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Reynolds Number Effects on Surface Shear Stress 
Patterns around Isolated 
J. ey and R. Cte. May 3p bactiie 
In Washington R of Planetary 
and Geophysics Program, p282-284 1986. 


Obstacles projecting into the wind stream alter the 
shear stress on the surface around them, thus altering 
the erosion, transportation, and deposition of aeolian 
sediment. The effect of Reynolds number on the pat- 
tern of shear stress on the surface around an isolated 
hemisphere was investigated. An understanding of 
Reynolds number effects is necessary if wind tunnel 
results are to be scaled up to natural situations for 
meaningful applications. The experiment shows that 
the surface shear stress pattern is strongly affected by 
Reynolds number, at least within the range of Re used 
(1360 to 2977). This is presumably due to a decrease 
in flow around the sides of the 'e and an in- 
crease in flow over the object as the Reynolds number 
increases. 
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Fluvial Valleys on Martian Voicanoes. 
. A geo V.C. — May =. 3p 
in ashington Reports of Planetary Geology 
and Geophysics Program, p294-296 1986. 


Channels and valleys were known on the Martian vol- 
canoes since their discovery by the Mariner 9 mission. 
Their analysis has generally centered on interpretation 
of possible ns by fluvial, lava, or viscous flows. The 
possible fluvial dissection of Martian volcanoes has re- 
ceived scant attention in comparison to that afforded 
outflow, runoff, and fretted channels. Photointerpreta- 
tive, mapping, and morphometric studies of three Mar- 
tian volcanoes were initiated: Ceraunius Tholus, 
Hecate Tholus, and Alba Patera. Preliminary morpho- 
metric results indicate that, for these three volcanoes, 
valley junction angles increase with decreasing slope. 
Drainage densities are quite variable, apparently re- 
flecting complex interactions in the landscape-forming 
factors described. Ages of the Martian volcanoes were 
recently reinterpreted. This refined dating provides a 
time sequence in which to evaluate the degradational 
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forms. An anomaly has appeared from the initial study: 
fluvial valleys seem to be present on some Martian vol- 
canoes, but not on others of the same age. Volcanic 
surfaces characterized only by high permeability lava 
flows may have persisted without fluvial dissection. 
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Or State Univ., Corvallis. Coll. of Oceanography. 
Application of of Flow Competence Evaluations to 
Velocities and 


the Assessment of Flood-Fiow 


Stresses. 

P. D. Komar. May 87, 3p 

In NASA, Washington Reports of + hg Geology 
and Geophysics Program, p300-302 1 


The concept of flow competence is generally em- 


the largest sediment particles transported. Flow com- 
petence has become an peso ea tool for evaluating 
the hydraulics of exceptional floods on Earth, including 
those which eroded the Channeled Scabland of east- 
, and has potential for similar evalua- 
which carved the outflow channels 
. most part, flow-competence evalua- 
were empirical, based on data compiled from a 
sources including major terrestrial floods 
natural processes or dam failures. Such 
lence relationships would appear to pro- 
vide a straight-forward assessment of flood-flow 
stresses and velocities based on the maximum size of 
gravel and boulders transported. However, a re-exami- 
nation of the data base and isons with meas- 
urements of selective entrainment and transport of 
avel in rivers open to question such evaluations. 
of the forces acting on the grain during en- 
trainment by pivoting, rolling, or sliding, an approach 
which focuses more on the physical processes than 
the ee empirical relationships can be demonstrat- 
. These derived equations require further testing by 
flume and field measurements before being applied to 
flow-competence evaluations. Such tests are now un- 
derway. 
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S. E. Postawko, and P. Mouginis-mark. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p303-304 1986. 


Several alternative models were proposed for the 
origin and mode of formation of channels and valley 
networks on Martian volcanoes, notably Hecates 
Tholus, Ceraunius Tholus, and Alba Patera. Early inter- 
pretations of Mariner 9 and Viki ~~ = suggested 
that these features on Alba were lava channels, while 
those on Ceraunius Tholus were interpreted as fluvial 
or voicanic debris channels. Subsequent mapping of 
Tyrrehna Patera and Hecate Tholus has sted 
that pyroclastic activity may have characterized erup- 
tions on these volcanoes, and that at least for Hecates 
the channels were probably formed by fluvial erosion 
of unconsolidated ash deposits on the flanks of the 
voicano. As part of a continuing program to better un- 
derstand the eruptive history of the young voicanic 
centers on Mars, numerous channels were identified 
on the flanks of Alba Patera that resemble the chan- 
nels on Hecates. As a result, the possibility is being 
explored that some of the small channels on the flanks 
of Alba Patera may be fluvial in origin and potentail 
water sources and modes of formation are being ex- 
plored. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Non-Equilibrium Freezing of Water-ice in Sandy 
Basaltic Regoliths and implications for Fluidized 
Debris Flows on Mars. 
J. L. Gooding. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p305-306 1986. 


Many geomorphic features on Mars were attributed to 
Earth-analogous, cold-climate processes involving 
movement of water or ice lubricated debris. Clearly, 


knowledge of the behavior of water in regolith materi- 
als under Martian conditions is ——— to ~y 4 
standing the postulated ic processes. Ex- 
awam A were soenanl enh wnbenad samples of 
natural basaltic regoliths in order to further elucidate 
how water/regolith interactions depend upon grain 
size and mineralogy. The data reveal important con- 
trasts with data for clay-mineral substrates and sug- 
gest that the microphysics of water/mineral interac- 
tions might affect Martian geomorphic processes in 
ways that are not fully appreciated. Sand and silt sized 
fractions of two soils from the summit of Mauna Kea 
were used as Mars-anal regolith materials. Tem- 
peratures were measured for water/ice phase transi- 
tions as wet slurries of individual soil fractions which 
were cooled or heated at controlled rates under a 
carbon dioxide atmosphere. Freezing and melting of 
ice was studied as a function of water/soil mass ratio, 
soil particle size, and thermal-cycle rate. Comparison 
tests were done under the same conditions with U.S. 
Geological Survey standard rock powders. 
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atile Reservoirs Below the Surtace of the Elysi- 
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et + Christiansen, and J. A. Hopler. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p307-309 1986. 


The Elysium volcanic province contains a variety of 

hic evidence for the existence of large volatile 
reservoirs of subsurface volatiles. Study of these land- 
forms yields insight into the distribution and size of 
these reservoirs and how they interact with the surface 
environment and will ultimately place constraints on 
the geometry, constitution, origin, time of formation, 
and temporal evolution of these important compo- 
nents of the Martian crust. Three principal types of 
landforms appear to be related to subsurface volatile 
reservoirs in the Elysium region of Mars: small outflow 
channels; large lahars; and vast expanses of knobby 
terranes around the margins of the Elysium dome. The 
evidence provided by these landforms is internally 
consistent with the presence of a large relatively shal- 
low volatile reservoir in the Elysium region. If the geo- 
logic features described are reliable indicators of sub- 
surface volatiles, they imply that: volatile reservoirs lie 
relatively close to the surface and underlie millions of 
sq km in this region; there is no apparent latitudinal 
variation in the depth or thickness of the volatile reser- 
voirs; the precursors of the knobby terranes are or 
were important volatile reservoirs; volatiles may be lost 
in a variety of ways from these reservoirs; and volatiles 
were incorporated in an easily eroded surficial deposit 
in the middie history of Mars. The ultimate origin of 
water in this reservoir is uncertain. A model to explain 
the preferential entrapment of volatiles into the re- 
gion’s surface materials may be required. 
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Evidence for Glaciation in Elysium. 
D. M. Anderson. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p310-312 1986. 


Evidence for the existence of permafrost and the sur- 
face modification due to frost effects and the presence 
of ice on Mars dates from early observations. Later 
analysis of the Viking Orbiter imagery produced evi- 
dence suggesting the former presence of ice sheets 
that could have played a part in shaping the surface of 
Mars. Similarities were pointed out between a number 
of streamlined Martian channel features and similar 
streamlined landforms created by Antarctic ice sheet 
movement. A study of Viking Orbiter imagery of Grani- 
cus Valles and the surrounding terrain in Elysium has 
produced further evidence of glaciation on Mars. Vol- 
canism has played an important role in developing the 
landscapes of the Elysium region. A possible explana- 
tion is that subsidence occurred during formation of 
the Martian moberg ridges due to the melting of 
ground ice near the eruption area while at a distance 
most of the ground ice in the permafrost is still present 
and the original elevation was preserved. Meltwater 
during and following eruptions might be suddenly re- 
leased during subglacial volcanism into Granicus 
Valles in one case and into Hrad Valles in the other. 





Fluvial erosion thus could have played a role in shap- 
ing both. 
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In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p313-315 1986. 


An important contribution to the volatile history of Mars 
comes from a detailed study of Valles Marineris, where 
excellent stereoimages and a three-dimensional view 
of the upper Martian crust permit unusual insights. The 
evidence that ground water and ice existed until rela- 
tively recently or still exist in the equatorial area comes 
from observations of landslides, wall rock, and dark 
volcanic vents. Valles Marineris landslides are differ- 
ent in efficiency from large catastrophic landslides on 
Earth. One explanation for the difference be that 
the Martian slides are lubricated by water. A compari- 
son of landslide speeds also suggests that the Martian 
slides contain water. That Valles Marineris wall rock 
contained water or ice is further suggested by its differ- 
ence from the interior layered deposits. Faults and 
fault zones in Valles Marineris also shed light on the 
problem of water content in the walls. Because the 
main evidence for water and ice in the wall rock comes 
from landslides, their time of it is impor- 
tant. The landslides in Valles Marineris date from the 
time of late eruptions of the Tharsis volcanoes and 
thus were emplaced after the major activity of Martian 
outflow channels. None of the observations conclu- 
sively demonstrate that water or ice existed in the wall 
rock of Valles Marineris, but altogether the evidence is 
highly suggestive. 
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Formation of the Layered Deposits in the Valles 
Marineris, MARS. 
S. S. Nedell, and S. W. Squyres. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p316-318 1986. 


Thick sequences of layered deposits are found in the 
Valles Marineris, which exhibit fine, nearly horizontal 
layering, and are present as isolated plateaus of what 
were once more extensive deposits. It was argued that 
the morphology of the deposits is most consistent with 
Origin in standing bodies of water. The conditions nec- 
essary for the existence of ice-covered Martian paleo- 
lakes are examined in detail and mechanisms for sedi- 
ment deposition in them are considered. It was con- 
cluded that there are several ically feasible 
mechanisms that could have led to the formation of 
thick deposits in ice-covered paleolakes in the Valles 
Marineris. Present data are insufficient to choose con- 
Clusively among the various possibilities. Several types 
of data from the Mars Observer mission will be useful 
in further Joa ang the etek deposits and clarifying the 
process of their origin should be consid- 
ered important targets for a future ‘ene sample return 
mission. 
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phology. 

T. J. Parker, D. M. Schneeberger, D. C. Pieri, and R. 
S. Saunders. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p319-321 1986. 


The fretted terrain in west Deuteronilus Mensae con- 
sists of extensive cratered upland penninsulas or iso- 
lated plateaus cut by long, finger-like canyons typically 
10 to 20 km wide and upwards of 300 km long. The 
longest of these canyons trend roughly north-south to 
north-northeast, which may reflect some local structur- 
al and/or topographic control. At least three geomor- 
phic zones roughly parallel to the lowland/upland 
boundary, suggestive of increasing modification north- 
ward, can be recognized on the fretted region of the 
region. The southern-most zone (zone A) consists of 
sharply defined fretted terrain. The middie zone (zone 


B) consists of well defined fretted terrain in which the 
plateau surfaces appear smoother, with a somewhat 
darker and much less varied albedo surface than 
those of zone A. The northern-most zone (zone C) 
consists of rounded or softened fretted terrain. The 
zones were interpreted as surface exposures of suc- 
cessively lower stratigraphic units. 
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Mensae, Mars-2: From Very High Res- 
olution Orbiter Images. 
T. J. Parker, D. M. Schneeberger, D. C. Pieri, and R. 
S. Saunders. May 87, ~ 2am 
In NASA, Washington of Planetary Geology 
and Sensaiateen Fepanaan p322-324 1986. 


Very hi deg es Viking Orbiter images of the Mar- 
tian rare, make it possible to examine 
specific ‘as at image scales approaching those of 
high altitude terrestrial aerial photographs. Twenty 
three clear images lie within west Deuteronilus 
Mensae. The northernmost i which constitute 
an almost unbroken mosaic of the west wall of a long 
fingerlike canyon are examined. Morphological details 
on the plateau surface within zone B, not detectable at 
low resolution, make it possible to divide the zone into 
two distinct subzones separated by an east-west es- 
carpment. The morphology of the canyon floor is de- 
scribed in detail. 
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Investigations. 
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3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p327-329 1986. 


Two investigations were undertaken to examine possi- 
ble large scale explosive volcanic deposits on Mars. 
The first includes an analysis of Viking Infrared Ther- 
mal Mapper (IRTM) data covering the vast deposits in 
the Amazonis, Memnonia, and Aeolis regions. These 
postulated ignimbrites have been previously mapped, 
and at least five high resolution nighttime IRTM data 
tracks cross the deposits. Preliminary analysis of the 
data covering Amazonis Planitia show that local fea- 
tures have anomalous thermal inertias but the ignim- 
brites as a whole do not consistently have significantly 
different thermal inertias from their surroundings. Pre- 
liminary phot ic and IRTM studies of the large 
and smail hi Paterae have also begun. The pur- 
pose of IRTM studies of postulated Martian explosive 
voicanic deposits is to determine the physical proper- 
ties of the proposed ignimbrites. If volcanic deposits 
are exposed at the entaee, high thermal inertias, as 
are observed for Apollinaris Patera, should be present. 
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and Geophysics Program, p330-332 1986. 


Positive identification of Martian pseudocraters would 
be a strong indication of past occurrence of ice at or 
near the surface of Mars. The basis for suggesting that 
small cones on Mars are pseudocraters includes: (1) 
small size, (2) abundant but patchy distribution on what 
appear to be volcanic plains, (3) presence of other fea- 
poet stive of surface or subsurface ice, (4) mor- 

ical similarities to Icelandic pseudocraters, and 
oy the suvilasity in distribution of crater/cone diameter 
ratios to Icelandic pseudocraters. This last morphome- 
tric parameter may be the most important, since other 
possible smal! terrestrial volcanic analogs have very 
different crater/cone diameter ratio distributions. In a 
survey of the available high resolution Viking Orbiter 
imagery, abundant fields of possible pseudocraters 
were found. However, only a small fraction of the 
plains forming units imaged at high resolution were 
found to contain the small cones. This low discovery 
rate, combined with the limited high resolution image- 
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ry, restrict Martian pseudocraters as global indicators 
of surface or subsurface ice. The meanings of this ter- 
rain analysis are discussed. 
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and Geophysics Program, p333-335 1986. 


mapping of the Elysium voicanic prov- 

,000 scale and crater counts provide a 

basis for er describing its overall eruptive history. Four 
stages are listed and described in order of their relative 
age. They are also distingui eruption style and 
location. S' 1: Central volcanism at Hecates and 
: Shi x volcanism at 

3: Rille vol- 


i ~“E- eruptions at Hecates 
Tectonic and channeling 
=. region is intimately associated 

h volcanism. Recent work indicates that isostatic 

of Tharsis, loading by Elysium Mons, and flexural 

ift of the E! im rise produced the stresses respon- 
wrinkle-ridge formation in 

and channel formation 

almost pertinent areas in 
Stages Sm ise faults east of the lava flows and 
— on Hecates Tholus may be coeval with Stage 
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In the southeastern part of the Elysium region is a unit 
that exhibits little texture and a generally low albedo 
and that has a very low crater frequency. This unit has 
been mapped as smooth plains material and previous- 
ly interpreted as an eolian deposit on the basis of Mari- 
ner 9 i . More recently, the unit was mapped as 
material ited during a channeling episode. The~ 
author interprets the smooth plains unit as being a vol- 
canic deposit composed of iow viscosity lava flows: 
both flood lavas and individual flows. The reasons for 
these conclusions are given and briefly discussed. 
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Many large lava flows on the flanks of Alba Patera are 
astonishing in their volume and length. As a suite, 
these flows suggest tremendously voluminous and 
sustained eruptions, and provide dimensional bounda- 
ry conditions typically a factor of 100 larger than terres- 
trial flows. One of the most striking features associated 
with Alba Patera is the large, radially oriented lava 
flows that exhibit a variety of flow morphologies. These 
include sheet flows, tube fed and tube channel flows, 
and undifferentiated flows. Three groups of flows were 
studied; flows on the northwest flank, southeast flank, 
and the intracaldera region. The lava flows discussed 
probably were erupted as a group during the same 
major volcanic episode as suggested by the data pre- 
sented. Absolute ages are poorly constrained for both 
the individual flows and shield, due in part to disagree- 
ment as to which absolute age curve is representative 
for Mars. A relative age sequence is implied but lacks 
precision due to the closeness of the size frequency 
curves. 
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Arizona State Univ., Tempe. 

Studies of Fluid Instabilities in Flows of Lava and 

Debris. 

J. H. Fink. May 87. 3p 
NASA, W: Reports of Planetary Geology 


and Geophysics Program, p345-347 1986. 


! Reports of Plane Geology 
and Geophysics Program, p351- $53 1986.” 


geology, lava flows on the Moon and Mars 
are commonly treated as relatively simple systems. 
Some of the complexities of actual lava flows are illus- 


are based on a number of sources. The implica- 
ne. ee tee > Sy SneNae oe Stes. 
Volume flow rates during an eruption depend, in part, 
on the volatile content of the lava. These differ from 
the volume flow rates calculated from post eruption 
flow dimensions and the duration of the eruption and 
from those using models that assume a constant den- 
sity. Mass flow rates might be more appropriate be- 
cause the masses of volatiles in lavas are usually 
small, but variable and sometimes unknown densities 
impose severe restrictions on mass estimates. 
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impact an and a Processes on Asteroids, Sat- 


OR Chasen DR. Deve, ond & J 
Weidenschilling. May 87, 3p 

In NASA, W: ion Reports of Planetary Geology 
and Geophysics Program, p399-401 1986. 


A new model for scaling the outcome of catastrophic 
collisions from laboratory scale experiments was de- 
veloped and applied to large bodies where gravitation- 
al binding is dominant. This algorithm includes a pres- 
sure dependent impact strength which predicts that 
large asteroids behave as intrinsically strong objects 
due to compressive loading of overburden throughout 
their interiors. For small . where the gravitational 
loading is igible, this model assumes that the 
— strei is independent of size. There was con- 

siderable discussion of scaling laws for disruption 
when these results were presented to one authors col- 
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leagues. The pressure strengthening impact strength 
ee ee how- 

ever, it was argued that the impact strength should de- 
crease with increasing size in the size range where 
gravitational compression is negligible. 
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Impact. 
M. Shoemaker, and R. F. Wolfe. May 87, 3 


. NASA, Washington Reports of Planetary 
and Geophysics Program, p402-404 1986. 


New calculations of the collision probabilities of aster- 
oids and comets with Venus were carried out based on 
the orbits of the known Venus-cr asteroids and 
comets. For comparison, asteroid and comet collision 
probabilities and cratering rates on the Earth and 
Moon were recalculated and the estimated cratering 
rates on Venus were normalized to those of the Earth. 
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G. G. Schaber, EM. Shoemaker, and R. C. Kozak. 
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May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p405-407 1986. 

The population of Venusian craters having suspected 
impact crater morphology has been reported from 115 
x 10 to the 6th power sq km of the northern hemi- 
sphere of the planet with the estimated average age of 
the surface to be approx. 1 b.y. (+ or - 0.5 b-y.) on the 
basis of lunar crater production curves corrected for 
Venus. Such an old ——- age is somewhat difficult 
to reconcile with the similarity in size and mass of 
Venus and Earth and with Earth’s high heat flow and 
crustal resurfacing rate. Given the present uncertain- 
ties in the role of both active and inactive comet nuclei 
in the cratering history of Earth, it is concluded that the 
average age of the observed surface in the northern 
hemisphere of Venus could be as great as the 450 m.y. 
mean age of the Earth's crust. The surface of Venus 
might be even older, but no evidence from the crater 
observations support an age as great as 1 b-y. 
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Houston Univ., TX. 

Statistical Study of Mercurian Crater Classes Ap- 
plied to the Emplacement of the intercrater Plains. 
A. Woronow, and K. Love. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p408-410 1986. 


Two principal processes have been invoked for em- 
placement of the intercrater plains: (1) basin ejecta 
and autochthonous surface materials reworked by that 
ejecta or (2) volcanic flows. A new approach was 
taken: the multivariate statistical analysis of crater 
class. The results of the analysis constrain the forma- 
tive process of the intercrater plains units to have af- 
fected craters on both terrains in a similar manner. Any 
emplacement process brief in temporal extent (com- 
Pared to the period of late heavy bombardment), such 
as emplacement of ejecta from a single event or a brief 
period of extensive volcanism, violates this constraint. 
This analysis is briefly discussed. 
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Studies of Early Intense Cratering and Possible 
Saturation Effects. 
W. K. Hartmann. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p411-412 1986. 


Crater counts on Rhea were completed, to be com- 
pared and combined with independent counts by 
Steve Squyres; the material is now being integrated 
into a study of cratering on Rhea and other Saturn sat- 
ellites by Squyres, Lissauer, and Hartmann. Special at- 
tention is being paid to lighting and other effects on the 
apparent changes in crater density from one region to 


another. An earlier proposal by the author on crater 
density was further tested. Brief preliminary results are 
given. 
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Revision of the Martian Relative Age Chronology. 
N. G. Barlow. May 87, | 
in NASA, Washington of Planetary Geology 
and Geophysics Papen ets p413-415 1986. 


This study has provided a more detailed chronology 
than currently exists in the literature and has a 
ev- 


es, experienced many 

least one episode of intense fracturing. Most small vol- 
canic constructs and the ridged plains regions are 
found to date from this early period, contrary to 
common belief. The fracturing and dissection of the 
highlands helps to provide further constraints on the 
timing of events such as the formation of the hemi- 
spheric dichotomy and the formation of the Tharsis 
Buige. vet Gaesaiy sand teas Ihe Gliemace i 
number of differently aged regions. The difference in 
age between the chaotic terrain and the outflow chan- 
nels together with differences in the distribution curves 
among craters of various erosional states found on the 
channels support the theory of episodic periods of 
flooding. 
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ences. 
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oat H. Schultz, and D. Britt. May 87, 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p416-417 1986. 


The wide annulus of massifs and knobs of Isidis and 
Argyre provided sufficiently large areas for meaningful 
crater statistics of large craters. Counts were made 
over adjacent and nested areas in order to test con- 
sistency and to derive relative age of each basin. 
Within the Isidis annulus, charateristic terrains provid- 
ed counting areas for dating contrasting surface proc- 
ess: channeled hummocky terrain, etched terrains, 
and intermassif channeled plains. The channeled 
hummocky terrain contains a high channel density of 
narrow valley networks me ee primary Isidis fea- 
tures and old craters. The et terrains represent a 
broad region outside the inner high relief massifs of 
southwestern Isidis where numerous irregular pla- 
teaus, mesas, and relict craters indicate a different 
style of erosion. The intermassif channeled plains 
occur along the inner mountainous ring. Shallow me- 
andering channels form a large integrated drainage 
system that is linked to numerous smaller intermoun- 
tainous basins. These ponds and interconnected tribu- 
taries extend beyond the primary inner massif ring 
through broad canyons. 
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Cratering and Obliteration History of the South 
Polar Region of Mars. 
J. J. Plaut, R. E. Arvidson, E. A. Guinness, and R. 
Kahn. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p418-419 1986. 


Results are presented from a comprehensive analysis 
of crater size frequency distributions compiled from 
Viking Orbiter images of Martian south polar terrains. 
Depositional histories for the various terrain units are 
modelied based on deviations of cumulative crater 
size frequency plots from an assumed production func- 
tion. Stratigraphic and morphologic data obtained from 
visual examination of Viking images are also used, pri- 
marily to corroborate inferences concerning ages and 
obliteration histories derived from the crater data. 
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Martian Craters: Morphologic Clues for 
the Physical of the Target at Time of impact. 
« pg toi May 87, 3p ia 

n ashington Reports re netary Geology 
and Geophysics Program, p420-422 1986. 


Current research attempts to describe morphologic 
features seen in very high resolution Viking Orbiter 
images of crater ejecta blankets and interiors, in order 
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only slightly obscured. poy nt 
all these i and so far has revealed sever: 

amples of both interior and exterior features of i 
craters that bear on the nature of the ! 
medium. Preli i 

the physical state of the Martian regolith at the time 
crater formation are given and briefly discussed. 
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P. H. Schultz. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p423-425 1986. 


The purpose of this contribution is to review the possi- 

ble effects of projectile, target, and environment on the 

cratering process. The discussion presented suggests 

that contradictions in interpretin Martian crater ejecta 
the 


combination of extraordinary ejecta 

secondaries, and high 

to the combined effects of atmosphere and fluid rich 
substrates. Moreover, recent experiments revealing 
the broad scour zone associated with rapid vapor ex- 
pansion may account for numerous craters in the 
circum-polar regions with subtle radial grooving ex- 
tending 10 crater radii away with faint distal ramparts. 
Thus certain crater ej ies may yet pro- 


: morphologies 
vide fundamental clues for the presence of unbound 
water. 
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Arizona State Univ., Tempe. 
Thermal inertia Characteristics of the Martian 
Crater Curie. 
V. M. Horner, and J. R. Zimbeilman. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, 426-428 1986. 


Thermal inertia characteristics have been determined 
for the martian crater Curie from high resolution 
groundtracks of Viking Thermal Infrared Mapper 
(IRTM) data. Flow features near the southeastern 
edge of the ejecta indicate that at least part of the 
Curie ejecta was emplaced in a manner similar to the 
ejecta of rampart craters. Within the study region there 
appears to be a general southeastern trend towards 
lower thermal inertia values. This trend may be related 
to the proximity of the Arabia region, which is mainly to 
the south and east of Curie. Curie is in a region where 
the overall thermal inertias change over relatively short 
distances radial to Arabia. Therefore, the observed 
general decrease in thermal inertia may represent in- 
creasing regional dust accumulation in the direction of 
Arabia. 
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Dome Craters on Ganymede 
J. M. Moore, and M. C. "ihalin. “May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p429-431 1986. 


Voyager observations reveal impact craters on Gany- 
mede that are characterized by the presence of broad, 


| In NASA Weatingion Reporte of 
. and Geophysics Program, p432-434 1986. 


identified from Voyager 1 and 2 images. Image 

tion used range from approx. 0.6 to approx. 4 km/pxi, 
which allowed the surveying of almost all of the map- 
pable surface of the two satellites. Seven ejecta class- 
es were identified on Voyager images of Ganymede on 
the basis of albedo pattern and type of terminus. The 
ejecta of different terrains on ejecta characteristics 
were investigated for the most populated ejecta types. 
Two major ejecta types were identified on Callisto; 
both have counterparts on Ganymede. Type C1 has a 
uniformly high albedo and a sharp terminus. Type C2 


impact environment. 
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R. C. Kozak, and G. G. Schaber. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p443-445 1986. 


Preliminary tectonic mapping of Venus from Venera 
15/16 i shows unquestionable evidence of at 
least limited horizontal tectonism. The majority of tec- 
tonic features on Venus have no relation to topogra- 
phy. In fact, many axes of disruption interconnect, and 
cross sharp t aphic boundaries at large angles, 
thereby discounting gravity as the driving force. 
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Compressional zones (CZ’s), unlike Extensional zones 
ee cmap can oy and, whereas EZ's 
poe and topographic boundaries at various 
Ee ee 
trike-like faulting is curiously lacking from 
Fan a Bay: possible due to the steep incidence 
the radar, which is far from optimal for detect- 

ig aus of sma trom A chronology of horizontal 
Se ee ee ee 
thermal development, is large on under- 
standing the crater form features. of their 
uncertain origin, the craters still could the answer 
to whether, and to what extent, crustal shuffling is oc- 
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fas selina Senn OS Goutees ane ye 
loss mechanism and planetary size has motivated the 
search for tectonic style on Venus. Prior to the Ameri- 
can and Soviet mapping missions 
years, it was thought that terrestrial style plate tecton- 
ics was operative on Venus because this planet is ap- 
proximately the size of the Earth and is conjectured to 
have about the same heat source content per unit 
mass. However, surface topography mapped by the al- 
timeter of the Pioneer Venus spacecraft did not show 
any aphic expression of terrestrial style 
spri , trenches, volcanic arcs or transform 
faults, al the horizontal resolution was question- 
able for detection of at least some of these features. 
The Venera 15 and 16 radar missions mapped the 
northern latitudes of Venus at 1 to 2 km resolution and 
showed that there are significant aphic areas of 
deformation _ created horizontal 
stresses. These same resolution images show no 
evidence for plate tectonic features. Thus a fundamen- 
tal problem for venusian tectonics is the origin of large 
horizontal stresses near the surface in the apparent 
absence of plate tectonics. 
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L. S. Crumpler, J Head, and D. 8. Campbell. May 

87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p452-454 1986. 


There are three main highland areas on Venus: Beta 
Regio, Ishtar Terra and Aphrodite Terra. The latter is 
least known and the least mapped, yet away sa ee analy- 
ses of Aphrodite Terra based on available 

Venus orbiter data suggest that it may be the site of 
extensive rifting. Some of the highest resolution (30 
km) PV data (SAR) included most of the western half 
of Aphrodite Terra. Recent analysis of the SAR data 


October 1,1987 31 





ASTRONOMY & ASTROPHYSICS 
Astrogeology 


together with Arecibo range-doppler topographic 
(10 X 100 km horizontal and 10 m vertical resolu- 


lorial highlands. The ee of distinct topographic 
and radar linear discontinuities across the 


pin Arete ow e of Aphrodite Terra is indicated. 
Another prominent 
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MB Golombet, and 8. J. Franklin. May 87, 
nm NASA, Washington Reports of Meteor ible 
and Geophysics Program, p461-463 1986. 


helped in the recent interpretation of wrinkle ridges as 
thrust faults that deform surface rocks. Nevertheless, 
there remains the uncertainty of the dominant role of 
Sees Sante Cele tp Se Saneten & eletiey 
pene ho Presented is a detailed physiographic 


the formation of associated graben and * 

systems. A formulation of the lithospheric flex 

lem that accounts for the variable distribution 

loads for the irregular maria is applied. On 

the tectonic structures and geologic history of 

the major irregular maria, as well as models for 
tribution of mare basalt for each region, the pr 

stress fields are compared with the distribution 

tonic features for a range of assumed values 
thickness of the elastic lithosphere. The best fitti 
values for lithospheric thickness beneath the regular 
maria are then compared with those previously in- 
ferred for the circular maria. 
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Characteristic Structures of the Bounda- 
y on Mars: Evidence against a Mega-impact 


A. M. Semeniuk, and H. Frey. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p467-468 1986. 


It has been suggested that an early mega-impact 
event it explain the fumdamental crustal dichoto- 


my on Mars. Detailed morphological mapping of the 
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structures which characterize the boundary between 
the cratered highlands and northern plains does not 
support this idea: the distribution of these features 
et ae ees ae 
consistent with a larger number of smaller but overlap- 
ping impacts. A data base was assembled for the 
Study of finctudleey ont boundary through quantitative 
mapoine f crater counts) based on the 1:2 M 
tomosaics. Whole and partial craters 
rave 10 km in diameter, knobby terrain, de- 
plateaus and intervening plains-forming units 
have been identified wherever occur on Mars be- 
tween +65 and -45 deg latitude. There is evidence for 
occurrences of possible old cratered terrain (or its re- 
manents) at high latitudes well north of the current or 
likely former location of the proposed Borealis Basin 
rim which are difficult to reconcile with an impact struc- 
ture of the proposed size and location. 
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Attempts to explain the fundamental crustal dichotomy 
on Mars range from purely to extreme exo- 
genic processes, but to date no satisfactory theory has 
evolved. What is accepted is: (1) the dichotomy is an 
ancient feature of the Martian crust, and (2) the bound- 
ary between the cratered highlands and northern 
plains which marks the dichotomy in parts of Mars has 
fap ties ep and variable modification during 
the parts of Martian history. Some ascribe 
it to a single mega-impact event, essentially an instan- 
taneous ri of the crustal structures (to- 
pography and lithospheric thickness). Others prefer an 
internal mechanism: a period of vigorous convection 
subcrustally erodes the northern one third of Mars, 
causing and isostatic lowering of that part 
of Mars. The for each theory is reviewed, 
with the conclusion that there is little to recommend 
either. An alternative is suggested: the formation of the 
crustal dichotomy on Mars was not a specific tectonic 
event but a byproduct of the accretionary process and 
therefore a primordial characteristic of the Martian 
crust, predating the oldest recognizable landforms. 
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In the Eastern Hemisphere of Mars, where the hemi- 
spheric dichotomy is not overlain by relatively recent 
flows from the Tharsis volcanoes, the Mars cratered 
terrain boundary (CTB) now exists as highly fractured 
terrain juxtaposed with the smooth plains of the North- 
ern Hemisphere. Based on Mariner 9 photography, the 
southern cratered terrain in the Amenthes region (0 to 
30 deg N, 225 to 270 deg W) is approximately 3 to 4 
km above the northern plains, and the transition zone 
is marked by both broad plateaus and knobby terrain. 
In the Amenthes Southest quadrangie, in particular, 
the continuum between large detached plateaus, 
smaller smooth topped plateaus and knobby hills can 
be seen. To define the previous position and evolution 
of the boundary, the distribution of cratered terrain, 
characteristic landforms (knobby terrain and detached 
plateaus) have been mapped, as well as structural fea- 
tures across the boundary. Structural mapping indi- 
cates that geological formations parallel the boundary 
in the Eastern Hemisphere with the conclusion that 
CTB evolution involved normal faulting through exten- 
sion perpendicular to the boundary. 
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Timing of Ancient Extensional Tectonic Features 
on Mars. 


R. Wichman, and P. H. Schultz. May 87, 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p474-475 1986. 


Although numerous studies have delineated the Thar- 
sis and post-Tharsis voicanic/tectonic history on Mars, 

only a few attempts have examined the earlier epochs. 
This is not an easy task since unambiguous crater 
ages for pre-Tharsis and early Tharsis units are difficult 
to determine owing to a variety of active surface proc- 
esses. Ancient tectonic features, however, have a suf- 
ficiently large superposed crater population that 
should pomt relative dating. A technique for crater 
counting along linear features to areal 
crater density is proposed. A modification of this ap- 
proach has been tested and applied to a variety of an- 
cient tectonic features. 
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Stress History of the Tharsis Region, Mars. 
R. A. Francis. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and sics Program, p476-477 1986. 


The Tharsis topographic rise of Mars is roughly 5000 
km wide and 10 km high and is believed to have origi 
nated more than 3.5 BY ago. Within its boundaries |i 
the four largest volcanoes on the planet. It is also the 
locus of a series of fracture traces which extend over 
approximately a hemisphere. The events leading to 
the formation of the Tharsis region continue to gener- 
ate debate. Three geophysical models of the formation 
of Tharsis are now in general contention and each of 
these models has been used to predict a characteristic 
stress-field. These models are: the volcanic construct 
model. the isostatic ition model, and the lith- 
ospheric uplift model. Each has been used by its pro- 
ponents to predict some of the features observed in 
the Tharsis region but none accurately accounts for all 
of the fracture features observed. This is due, in part, 
to the use of fractures too young to be directly related 
to the origin of Tharsis. To constrain the origin of Thar- 
sis, aS Opposed to its later history, one should look for 
the oldest fractures related to harsis and compare 
these to the predictions made by the models. Mapping 
of old terrains in and around the Tharsis rise has re- 
vealed 175 hitherto unknown old fracture features. 
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History and ya ey od of Faulting in the Noctis 
Fossae of Mars. 
K. L. Tanaka, and P. A. Davis. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p478-480 1986. 


The topographically high areas cut by Noctis Labyr- 
inthus, Noctis Fossae, and Claritas Fossae were sub- 
jected to only minor resurfacing during and following 
local tectonic activity. Principal resurfacing materials 
consist of lava flows from Syria Planum and Tharsis 
Montes. Thus, these areas preserve much of the fault 
record produced by tectonism in this region. Although 
recent logic maps of the area have been produced 
from Viking images, the only detailed fault histories 
available until now were described from Mariner 9 
images. Much of the faulting in the Tharsis tectonic 
province was centered in Syria Planum; therefore, un- 
derstanding the fault history in this region is critical to 
understanding the stress history and tectonism of 
Tharsis as a whole. 
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In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p481-483 1986. 


The ridge system of the Tharsis Plateau is a dominant 
structural form equaled only by the radial fracture 
system. The structural interpretation of the ridges are: 
(1) folds formed by regional or local compressional 
stress; (2) the surface manifestation of reverse or 





thrust faults; or (3) folds with thrust faulting developing 
as a result of fold geometry. It has been suggested that 
the compressional events that generated the ridges 
occurred after the emplacement of the 

volcanic units, but before the episode of faulting that 
generated the majority of the observed ridge-fault 
crosscutting relationships on the ridged plains and that 
it did not continue beyond the emplacement of the 
Syria Planum Formation or the basal units of the Thar- 
sis Montes Formation. Models for the origin of the re- 
gional stresses involving a combination of isostatic 
uplift and flexural loading were proposed. 
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The tectonic style of Mars is dominated by vertical 
motion, perhaps more than any of the terrestrial plan- 
ets. The imprint of this tectonic activity has left a sur- 
face widely faulted even though younger volcanism 
has masked the expression of tectonism in many 
places. Geological activity associated with the Tharsis 
and, to a lesser extent, Elysium provinces is responsi- 
ble for a significant portion of this faulting, while the 
origins of the remaining features are matic in many 
cases. The origin and evolution of the rsis and Ely- 
sium provinces, in terms of their great elevation, vol- 
canic activity, and tectonic style, has sparked intense 
debate over the last fifteen years. Central to these dis- 
cussions are the relative roles of structural uplift and 
volcanic construction in the creation of immense topo- 
graphic relief. For example, it is argued that the fr - 
ence of very old and cratered terrain high on the Thar. 
sis rise, in the vicinity of Claritas Fossae, points to 
structural uplift of an ancient crust. Others have point- 
ed out, however, that there is no reason that this ter- 
rain could not be of volcanic origin and thus part of the 
constructional mechanism. 
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Tectonic Domains in the Eastern Hemisphere of 


T. A. Maxwell, and C. E. Leff. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p487-488 1986. 


The definition of boundaries of discrete structural prov- 
inces on the surface of Mars has previously been 
made by the assumptions of circular or radial symme- 
try (in the case of the Tharsis olateau), by artificial 
quadrangle boundaries for regional studies, or simply 
by regional geographical features. Much of the piane- 
tary structural mapping has been presented in a line or 
spot format in existing consortium data. Methods are 
being generated to convert the detailed maps of tec- 
tonic features to a format that can be used with stand- 
ard image processing techniques. In this manner such 
data can be more readily compared to age and other 
attributes deduced from eological mapping, gravity 
results, and topography. The 24 photomosaics cover- 
ing the Eastern Hemisphere of Mars have already 
been examined for four types of structural features: 
erosional remnants, ridges, graben, and scarps. When 
digitized, each feature was flagged according to fea- 
ture type, azimuth and length. These values were 
stored as text files on a quad-by-quad basis for each 
quad studied. 
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Age of Fracturing and Mesa Development in the 
Elysium Area, Northern Martian Plains. 
G. E. Mcgill. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p489-491 1986. 


One of the fundamental questions of Martian crustal 
history is the origin of the crustal dichotomy between 
northern plains and southern highlands. Hypotheses 
for the origin of the dichotomy may be constrained by 
global scale, geophysical considerations, or by de- 
tailed = Studies of the genesis and relative 
ages of materials and landforms in the northern plains 


of Mars and along the boundary between the plains 
and the highlands. This abstract summarizes progress 
on one aspect of a long-range ical study intend- 
ed to constrain hypotheses for the dichotomy by trac- 
ing the history of the northern plains from the most 
recent events backward -- essentially the same ap- 
proach used to understand old events in Earth history. 
Both the giant impact and the mantle convection 
models for the crustal dichotomy imply a major coeval 
fracturing event. As has been known for some time, 
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In NASA, Washington "Reports of Planetary Geology 
and Geophysics Program, p492-494 1986. 


Extraordinary patterned fractures occur in Elysium, 
Utopia, and Acidalia Planitiae of Mars. Theories as to 
their origin range from permafrost patterning to tec- 
tonic fracturing. Recent studies indicate the patterned 
fractures may be a surface reflection of rough, buried 
terrane in which fracturing occurs as a result of differ- 
ential compaction. The patterned terrane in the south- 
ern portion of the Acidalia region (MC4-SE, MC4-SC) is 
being studied to determine its age relative to other ter- 
ranes and events, and to constrain models for the 
origin of the fractures. Fracturing in this area occurs 
between 5 and 25 degrees west and 37 and 
50 degrees north latitude. Many fracture patterns are 
roughly att with ranging in size from 
approximately 11 to 32 km in diameter. Fracture traces 

from the limit of resolution (10's of meters) to 35 
km in length. 
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of Fractures, Martian Polygonal Terrain. 
L. S. Hills. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p495-496 1986. 


It has been proposed that the origin of the polygonally 
fractured terrain on Mars is due to stress caused by 
differential settling of material deposited over an 

ular base ee. The eventual goal of this s' 

is to evaluate this proposal by construction of mathe- 
matical models for this process. These models will at- 
tempt to determine what combinations of base topog- 
raphy, covering material composition, and depositional 
rate would cause the fractures observed. Because 
fracture formation would largely be a function of 

ated stress, the first step in modeling is calculation of 
stresses created during settlement. 
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Genetic Classification and Pattern 
L. A. Rossbacher. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p499-501 1986. 


One method for classifying natural fracture systems is 
by fracture genesis. This approach involves the phys- 
ics of the formation process, and it has been used 
most frequently in attempts to predict subsurface frac- 
tures and petroleum reservoir productivity. This classi- 
fication system can also be applied to larger fracture 
systems on any planetary surface. One problem in ap- 
plying this classification system to planetary surfaces 
is that it was developed for relatively small-scale frac- 
tures that would influence porosity, particularly as ob- 
served in a core sample. Planetary studies also require 
consideration of large-scale fractures. Nevertheless, 
this system offers some valuable perspectives on frac- 
ture systems of any size. 
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Curvilinear and Related Features in South- 


west Cydonia , Mars. 

T. J. Parker, D. M. Schneeberger, D. C. Pieri, and R. 
S. Saunders. May 87, 3p 

In NASA, Washington Reports of ey Geology 
and Geophysics Program, p502-504 1 


Maree (2 og lt 17 coy lng) st note 
Mensae (32 deg ceetelt anteenan tbat 
the lowland/upland boundary escarpment. The domi- 
nant ajo tonnes in this region are the clus- 
ters of massifs and qa iers (Pl), knobby 
material (K), and smooth lowland piains (Ps). Sur- 
rounding the clusters and linking many isolated knobs 
is a of curvilinear ridges and arcuate terrain 

which tend to separate the massifs and 
knobs from the smooth plains. Curvilinear ridges are 
arcuate to nearly linear and smoother in plan than 
wrinkle ridges and show no apparent correlation with 
Se They are typically 5 to 10 km 
long but can range from as little as 2 or 3 km to greater 
than 50 km long. The widths vary from about 100 m to 
as much as 2 km. Curvilinear are most numer- 
ous within 100 km of the lowiand/upland boundary es- 
carpment and are associated with massifs and knobby 
terrain. Arcuate terrain boundaries between 


appear 
units of different apparent albedo or arcuate breaks in 
slope. 
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Local-Scale Stratigraphy of Grooved Terrain on 


SU anche, 7 W. Head, P. Helfenstein, and J. B. 
Plescia. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p505-507 1986. 


The surface of the Jovian satellite, Ganymede, is divid- 
ed into two main units, dark terrain cut by arcuate and 
subradial furrows, and light terrain consisting largely of 
areas with pervasive U-shaped grooves. The grooved 
ye Se eee 
morphology of groove domains into four terrain types: 
uy elongate bands of parallel grooves (groove lanes); 
2) polygonal domains of parallel grooves (grooved 
A ~ (3) polygonal domains of two 
gon sets (reticulate terrain); and (4) polygons 
two to several complexly cross-cutting groove 
sets (complex grooved terrain). Reticulate terrain is 
frequently dark and not extensively resurfaced, and 
= to a more hummocky terrain type. The other 
ee terrain types have almost universally 
been resurfaced by light material during their emplace- 
ment. The sequence of events during grooved terrain 
emplacement has been investigated. An attempt is 
made to integrate observed and tectonic pat- 
terns to better constrain the relative ages and styles of 
it of grooved terrain types. A revised 
model of grooved terrain emplacement is proposed 
and is tested using detailed geologic mapping and 
measurement of crater density. 
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Stratigraphy of the South Polar Region of Gany- 


RAY A. Dehon. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p508-510 1986. 


~ deem, assessment is made of the stratigraphy 
geology in the south polar region of the Jovian sat- 
pd Ganymede Geologic mapping is based on in- 
spection of Voyager images and compilation on an air- 
brush base map at a scale of 1:5M. Illumination and 
resolution vary = in the region. Approximately half 
of the quadripole is beyond the terminator. Low angle 
illumination over a large part of the area precludes di 
tinction of some units by albedo characteristics. Sever- 
al types of grooved terrain and groove related terrain 
occur in the southern polar region. Grooves typically 
occur in straight to curvilinear sets or lanes. Bright 
lanes and grooved lanes intersect at high angles out- 
lining polygons of dark cratered terrain. Groove sets 
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Creep of ice: Further Studies. 
H. C. Heard, W. B. Durham, and S. H. Kirby. May 87, 


3p 
In NASA, W: 
cacao erent Ststeen” om 


Detailed studies have been done of ice creep as relat- 
ed to the icy satellites, Ganymede and Callisto. Includ- 
ed were: (1) the flow of essure water ices II, Ili, 
and V, and (2) frictional sliding of ice | sub h. Work was 
also begun on the study of the effects of impurities on 
the flow of ice. Test results are summarized. 
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Arizona State Univ., Tempe. 

Observations of Industrial Sulfur Flows and Impli- 
cations for lo. 

S. W. Lee, D. A. Crown, N. Lancaster, and R. 
Greeley. May 87, 3p 

\ NASA, Washingtc R of Planetary Geology 
in ion Reports o! 

and Geophysics Program, p514-516 1986. 


ag caeiay of es Gane 8 Bb ee ee ip 
Gecuseed. Although the primary problem is lack of 
culisien’ lonnated to sesaiee tou lente, Whenprete 


tons of etng dea are hampered pot wowed 


sulfur flows, under conditions present on lo. 
Relatively few natural sulfur flows occur on Earth and 
only one has been seen in active flow. However, 
recent observations of industrial sulfur flows, which are 
much larger than those produced experimentally, may 
provide important information concerning natural 
sulfur flows on both Earth and lo. 
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R. Greeley, R. A. Craddock, D. A. Crown, L. A. 
— oe. G. Schaber. May 87, 3p 

in NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p519-521 1986. 


Geologic of the Jovian satellite lo has been 
completed at 1:15,000,000 scale for an area lying be- 
tween +40 and -90 deg latitude and 230 and 45 deg 
longitude, which includes portions of the Ruwa Patera 
quadrangle (Ji2) and the Lerna — (Ji4) and the 
westernmost section of the Colchis Region JS), 
Image resolution in the mapped area is 

to 2 km/pxi. High resolution areas (less than .5 km? 
pxi) are located near the south pole (Lerna Ri ) 
and in eastern Ruwa Patera quadrangle. ! 

maps for the Ruwa Patera quadrangle (Ji2) and 

Lerna Region (Ji4) have been produced at 1:5,000,000 
scale. The present effort reexamines the previously 
mapped areas and synthesizes the geology of lo on a 
global scale. 


742,202 
N87-23543/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Jet Pr Lab., Pasadena, CA. 


Lom Topography of lo. 
R. W. Gaskell, and S. P. Synnott. May 87, 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p522-523 1986. 


To investigate the large scale topography of the Jovian 
Satellite lo, both limb observations and ster ‘aphic 
techniques applied to landmarks are used. The raw 
data for this study consists of Voyager 1 images of lo, 
800x800 arrays of picture elements each of which can 
take on 256 possible brightness values. In analyzing 
this data it was necessary to identify and locate land- 
marks and limb points on the raw images, remove the 
image distortions caused by the camera electronics 
and transiate the corrected locations into positions rel- 
ative to a reference geoid. Minimizing the uncertainty 
in the corrected locations is crucial to the success of 
this project. in the highest resolution frames, an error 
of a tenth of a pixel in image space location can lead to 
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a 300 m error in true location. In the lowest resolution 
frames, the same error can lead to an uncertainty of 
several km. 
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The Galilean Satellite Geological M 
was established to illuminate detailed rela- 
satellites of Jupiter. pro- 
investigators from various uni- 
versities, research institutes, and t offices 
in the United States, U.K., 
was assigned to map 15 quad- 
6 quadrangles on lo, 
uropa. of these 
three bodies are at a Of 1:5 M except three on 
lo that cover selected areas where high-resolution pic- 
eS permit compilation at 1:2 and 1:1 M scales. A 
:15,000,000 scale map of Callisto has been 


assigned; 
Glan ees useful geologic infor- 
aoe acted later for mapping at a scale of 


Program 
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Cartography of irregularly Shaped Satetites. 
= itson, and K. Edwards. May 87, 2p 
n NASA, Washington Reports of Plane Geology 
Goophyies Popram pacs-526 1806. 


Irregularly shaped satellites, such as Phobos and 
nee aoe by con- 
ventional methods because mathematical projections 
of their surfaces fail to convey an accurate visual im- 
pression of the landforms, and because large and ir- 
regular scale changes make their features difficult to 
measure On maps. 6 ee eee 
es a ote eee ey oe 
pi ‘om digital topographic and spacecraft i 
files. The digital file is geometrically tumans ee. 
sired for human , either on video screens or on 
hard copy. py. Cighal fies of Sis kind const of digital 
paladule diteeme on another digital file represent- 
three-dimensional form of a body. 
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R. Ma Batson, a M. Lee, and K. F. Mullins. May 87, 


2p 
in NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p527 1986. 


The Jovian and Saturnian satellites are being 

at several scales from Voyager 1 and 2 data. The 
maps are especially formatted color mosaics, con- 
trolled photomosaics, and airbrush maps. At 
1:5,000,000 scale, mapping of lo, Europa, and a. 
mede is complete. At 1:15,000,000 scale, mapping o 

lo and Europa is complete, and —- Gaymade 
is approximately complete. A control mosaic of 
Rhea has been compiled as a Digital Image Model 
(DIM) in the same format as is being used od for Mars. 
The mosaic is formatted for ication as a two- 
sheet set (Lambert Azimuthal Equal Area, Mercator, 
and Polar Ster aphic projections). Magnetic tape 
copies of the DIM have been distributed to regional 
Planetary Image Facilities and other interested users. 
The DIM has a scale of 1/16 ee/pixel, corre- 
paaper Nye approximately 833 m/pixel on Rhea. De- 
tails of status of the various map series are report- 
ed quarterly to Planetary Geology Principal Investiga- 
tors. 
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of Voy: 
C. Wu, FY J. Schafer, Sane and A. 
owington. May 87, 2p 
in NASA Washingion Reports of Planetary Geology 


and Geophysics Program, p528-529 1986. 


In January 1986, Voyager 2 took a series of pictures of 
Uranus and its satellites with the oe Science 
System (ISS) on board the spacecraft 

stereo images from the ISS narrow-angle camera, a 
topographic map was compiled of the Southern Hemi- 
sphere of Miranda, one of Uranus’ moons. a 
spherical figure, a 20-km surface relief is shown on 
map. With three additional images from the ISS wide- 
angle camera, a control network of Miranda’s South- 
ern Hemisphere was established by analytical photo- 
grammetry, producing 88 ground points for the control 
of multiple-model compilation on the AS-11AM analyti- 
cal stereoplotter. Digital terrain data from the topo- 
graphic map of Miranda have also been produced. By 
combining these data and the image data from the 
Voyager 2 mission, perspective views or even a movie 
of the mapped area can be made. The application of 
these newly developed techniques to Voyager 1 im- 
agery, which includes a few overlapping pictures of lo 
and Ganymede, permits the compilation of contour 
maps or topographic profiles of these bodies on the 
analytical stereoplotters. 
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Abstract Only. 
S. S. C. Wu, R. Jordan, and F. J. Schafer. May 87, 


1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p530 1986. 


The application of special photogrammetric tech- 
niques has enabled the systematic mapping of Mars’ 
topography at a scale of 1:2,000,000, using high-alti- 
tude Viking Orbiter pictures. In fiscal 86, compilation 
was completed of the 24 subquadrangles that make up 
the quadrangles MC-12, MC-13, MC-14, MC-15, MC- 
20, and MC-21. This work completes compilation of 
the 60 topographic maps covering the equatorial belt 
(lat. + or - 30 deg). The remaining 80 subquadrangles 
of Mars are planned to be completed within 3 years 
(27, 27 and 26 subquadrangles, in fiscal 87, 88, and 
89, respectively). Elevations on all topographic maps 
are relative to the Mars topographic datum. The maps 
have a contour interval of 1 km and a precision of + or 
- 1 km. The equatorial-belt maps are Mercator projec- 
tions having true scale at lat. + or - 27.476 deg. These 
maps provide more precise information than do those 
previously available and they will help in understanding 
me geologic processes that have shaped the Martian 
ace. 
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Mars Digital Terrain 
S. S. C. Wu, and A. Howington. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p531-533 1986. 


The Mars Digital Terrain Model (DTM) is the result of a 
new project to: (1) digitize the series of 1:2,000,000- 
scale topographic maps of Mars, which are being de- 
rived photogrammetically under a separate project, 
and (2) reformat the digital contour information into 
rasters of elevation that can be readily registered with 
the Digital Image Model (DIM) of Mars. ivation of 
DTM'’s involves interpolation of elevation values into 
1/64-degree resolution and transformation of them to 
a sinusoidal equal-area projection. Digital data are pro- 
duced in blocks corresponding with the coordinates of 
the original 1:2,000,000-scale maps, i.e., the dimen- 
sions of each block in the equatorial belt are 22.5 deg 
of longitude and 15 deg of latitude. This DTM is not 
only compatible with the DIM, but it can also be regis- 
tered with other data such as geologic units or gravity. 
It will be the most comprehensive record of topograph- 
ic information yet compiled for the Martian surface. 
Once the DTM's are established, any enhancement of 
Mars topographic information made with updated data, 
such as data from the planned Mars Observer Mission, 
will be by mathematical transformation of the DTM's, 
eliminating the need for recompilation. 


Geol 
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yy yoy! if Mars. 
R. M. Batson. May } 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p534-535 1986. 


A medium-resolution Digital Image Mode! (DIM) of 
Mars is being compiled. A DIM is a mosaic of radiome- 
trically corrected, photometricaliy modelled spacecraft 
images displaying accurate reflectance properties at 
uniform resolution, and geometrically tied to the best 
available control. The Mars medium-resolution DIM 
contains approximately 4700 Viking Orbiter image 
frames that were to compile the recently com- 
pleted 1:2,000,000-scale controlled photomosaic 
series of Mars. This DIM provides a planimetric control 
base to which all other Mars maps will be registered. A 
similar control base of topographic elevations (Digital 
Terrain Model, or DTM) is also being compiled. These 
products are scheduled for completion in 1989. 
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The control network of Mars is composed of Mariner 9 
frames which essentially give full coverage of the 
planet at low resolution. Superimposed on and tied to 
this network are strips of Viking mapping frames (reso- 
lution 100 to 250 m per pixel) which encircle the equa- 
tor and 60 deg north latitude and multiple longitude ties 
between these latitude strips. There are multiple ties 
between these strips and the Viking 1 lander site. In 
the future another strip will be established at 60 deg 
south latitude. Because the Viking 1 lander site has 
been accurately located, the coordinates of points in 
its vicinity can be determined with an error of less than 
100 m relative to an inertial coordinate system. 
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Unified Lunar Control Network. 
M. E. Davies, T. R. Colvin, and D. L. Meyer. May 87, 
2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p537-538 1986. 


Mapping network control on the Moon is composed of 
a number of independent copons networks. These 
networks frequently have different origins but never 
have common ties, even in overlapping areas. The ob- 
jective of the unified network program is to tie the re- 
gional networks into a single consistent planetwide 
control network. The pian is to start with the best de- 
fined regions, create common ties with neighboring 
data sets, and then expand into poorly defined regions. 
The most accurately defined points on the Moon are 
locations of the laser ranging retroreflectors and the 
VLBI measurements of the locations of the Apollo 15, 
16, 17 ALSEP stations. Recent values for the coordi- 
nates of the retroreflectors have been received. The 
accuracy of these locations is about 30 m and their 
locations are used to define the center-of-mass and, 
hence, the origin of the unified lunar coordinate 
system. The coordinates of the retroreflectors are 
given in both principal axis and mean Earth/Polar axis 
systems. Mean Earth/Polar axis coordinates have 
been recommended by the IAU for the Moon. The dif- 
ference in the coordinates is important, more than 600 
m in latitude and longitude. 
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In NASA, Washington Reports of Planetary Geology 
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Geodetic control networks are being computed photo- 
grammetrically for the large satellites of Jupiter, using 
pictures from the Voyager 1 and 2 encounters. Control 
points have been identified on the satellites and their 
coordinates computed by single-block analytical trian- 

ulation. The data sets have been converted from the 

1950 to the J2000 inertial coordinate system to be 
compatible with future flight missions. 
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Geteean anil Gams and Reduction 
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y 

In NASA, Washington Reports of Planetary 

and Geophysics Program, p543-544 1986. _ 


Presented is a progress report for the Regional Plane- 
tary Image Facilities (RPIF) ata image = an. man- 
agement and reduction syst ii Ag md 
mented by Washington University and USGS, Fle 
staff. The system will consist of a MicroVAX with a 
capacity (approx 300 megabyte) disk drive, a compact 
disk player, an image display buffer, a videodisk pla’ pe 
eee oe oe ‘and SYSTEM 1 2 
- a commercial r itabase management pack- 
Peocoasiy somuens teghaibne eatamnanie and ook 
pr are ii 

metric Calibration routines, to the MicroVAX environ. 


sibility for developing the database management as- 
pects of the system and for integrating the various as- 
pects into a working system. 
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Terrain studies of candidate landing sites for a future 
rover/sample-return mission to Mars are being con- 
ducted to evaluate the geologic and trafficability as- 
pects of each site. An optimum site should have geo- 
logic units of widely diverse ages and chemical compo- 
sitions occurring in close enough proximity and in 
smooth enough terrain so that a roving vehicle of limit- 
ed traverse ability (+ or - 100 km) could collect repre- 
sentative samples. In FY 1986, geologic maps were 
compiled at 1:500,000 and 1:2 million scales of the 
Mangala Valles, Kasei Valles, Chasma Boreale (north 
polar), and Planum Australe (south polar) areas, and a 
Study was begun of the topography and surface rough- 
ness characteristics of the Ma Valles site. Geo- 
logic mapping has been greatly facilitated by specially 
pe eee high-resolution Viking photographs, which 
—— relations of as unrecognized ear- 
tric profiles of topographic features 
pond width and depth measurements of four classes 
of channels, the thickness of some volcanic units, and 
the throw on some faults. Estimates of the surface 
roughness of units are calculated using a newly devel- 
oped USGS computer program and using measure- 
ments derived from Earth-based radar. 
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N87-23556/0/GAR 

(Order as N87-23341 PC 24/MF A01) 
Arizona State Univ., Tempe. 
Mars Observer Camera. 
M. C. Malin, G. E. Danielson, A. P. Ingersoll, H. 
Masursky, and J. Veverka. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p548-550 1986. 


A camera igned to operate under the extreme con- 
straints of the Mars Observer Mission was selected by 
NASA in April, 1986. Contingent upon final confirma- 
tion in mid-November, the Mars Observer Camera 
(MOC) will iN acquiring ima‘ of the surface and 
atmosphere of Mars in September-October 1991. The 
MOC incorporates both a wide angle system for low 
resolution global monitoring and intermediate resolu- 
tion regional targeting, and a narrow angle system for 
high resolution selective surveys. Camera electronics 
provide control of image clocking and on-board, inter- 
nal editing and buffering to match whatever spacecraft 
data — Capabilities are allocated to the experi- 
ment. The objectives of the MOC experiment follow. 


742,216 
N87-23557/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Geological Survey, Flagstaff, AZ. 


742,218 
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Planetary Nomenciature. 

M. E. Strobell, and H. Masursky. May 87, 3p 
In NASA, Washington Reports of 

and Geophysics Program, p551-553 1986. 


In fiscal 1986, names were chosen for prominent fea- 
tures on the five previously known Uranian satellites 
and for features on the largest of the 10 satellites dis- 
covered by Voyager 2. The names of the five sat- 
ellites are taken mostly from Shakespeare, most 
are spirits; therefore, Shakespearean and spirit 
themes were used to choose names for ti ‘aphic 
features on the satellites. Crater names and most 
other feature names on Miranda, Oberon, and Titania 
are from Shakespeare; features on Ariel are named for 
ee oe ee Se a all taken 
from universal mythology. Preliminary coordinates for 
these features are derived from shaded relief maps of 
the satellites to be published in 1987. Orbital elements 
ag nee me Per actndiin:  Lme 

is in progress; sat posi- 
tions are under review by Commission 16 of the IAU. 


for Shakespearean ines; 
to be listed in the 1987 edition of the Annual Gazetteer 
of Planetary Nomenciature. 


742,217 
N87-23559/4/GAR 

(Order as N87-23341 PC A24/MF —~ 
National ee and Space Administration 


Washington, DC 
’ Stratigraphy of Crustal Material 
from Near-Infrared 
in NASA Washington + of Pla Geology 
n ion netary 
and Geophysics Program, p210 1986. 


An op Sees telescopic program to acquire near- 
infrared spectra of freshly exposed lunar material now 
a 17 large impact craters with central 
peaks. Noritic, gabbroic, anorthositic and troctolitic 
rock types can be distinguished for areas within these 
pt phenyl peepee pene pee a 
ual spectra of their walls and central peaks. Norites 
dominate the upper lunar crust while the crust- 
al zones also contain amounts of gabbros 
and anorthosites. Data for material associated with 
lar eS ee Se ee ee 
across the nearside, but that the 
pr hema Stratigraphy of the lunar crust is nonuni- 
form. Crustal peep aca hese t ode te pe for od 
planetary bodies, which should be studied mao a 
spatial and spectral resolution data in and large 
impact craters. 


Astronomy & Celestial Mechanics 


742,218 

AD-A181 296/5/GAR PC A02/MF A01 
Air Force Geophysics Lab., Hanscom AFB, MA. 
Calibration Problems in Solar Speckle interfero- 


metry, 

O. 3 D. Luhe. Jan 87, 6p Rept no. AFGL-TR-87- 
0178 

Pub. in Interferometric Imaging in Astronomy, p9-12, 
12-15 Jan 87. 


Techniques were developed which allow to estimate 
the Speckle transfer function (STF) from the observa- 
tions directly. The Welter and Worden (1978; see also 
Bruck and in, 1980) technique relies on the per- 
ception that the STF may be approximated by the 
square of the short-term transfer function (Fried, 1966) 
plus a term proportional to the diffraction-limited trans- 
fer function. This technique is not quite satisfactory 
when seeing is reasonably good, because intermedi- 
ate spatial frequency regions, which may contribute a 
significant portion to the power spectrum of solar 
structure, are not very well corrected. In another ap- 
proach, the Fried (1966) parameter r sub 0 is inferred 
from the data and theoretical STF models such as 
Korff's (1974) are used to correct Fourier amplitudes. 
In the technique proposed by Aime et al. (1980), the 
ratio of the average power spectra from two sets of 
specklegrams is analyzed in order to obtain r sub o for 
both sets. This method may pose a problem when a 
sufficient number of specklegrams cannot be taken 
within the typical change time of the fine structure. 
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Also, information at high 
signal-to-noise ratio may 


vy pe where the 


picture 

age power spectrum instead (von der Luhe, 
1984). This approach allows to estimate r sub o as well 
as the signal-to-noise ratio PA pet be dg s signal 
pak tyne ce In this contribution, | 


ADAtB1 348/4/GAR 
Air Force Geophysics Lab., Hanscom AFB, MA. 
of the Knox-Thompson Method to 


0. v. D. Luhe. Jan 87, 6p Rept no. AFGL-TR-87- 
1 


Pub. in Interferometric Imaging in Astronomy, p37-40, 
12-15 Jan 87. 


speckle imaging of an extended source, such as the 
sun, Other techniques require that the ext 
observed field size 


KISIP, now runs on the N 
750 under 4.3 BSD UNIX. 


reconstructed from ontiaees bispectra. 


42,220 
Abate 714/7/GAR 


PC A02/MF A01 


R H. "Dicke, J. R. Kuhn, and K. G. Libbrecht. 15 Dec 
86, 9p AFGL-TR-87-0048 

Contract F19628-84-K-0024 

Pub. in The Astrophysical Jni., v311 n2 p1025-1030, 
15 Dec 86. 


The solar oblateness measured in 1984 appears to be 
significantly less than the 1983 value. This is in turn 
substantially less than the 1966 value. The observa- 
tions of 1983 and 1984 were made with a modified and 
improved version of the Princeton Solar Distortion Tel- 
pm used in 1966. Its 

source of error and the analysis technique are dis- 
cussed. The observed changes in oblateness of the 
Sun are believed to be real and significant. Keywords: 
Sun, Solar Oblateness, Reprints. 


742,221 
N87-23350/8/GAR 
(Order as N87-23341 PC A24/MF A01) 
Survey, ——_ AZ. 
Dynamics of Uranian Satellites Based 


Data. 
ia. May 87, 3p 
In NASA, Washington eports of Planetary Geology 
and Geophysics Program, p23-25 1986. 


The satellites of Uranus all have significant non-zero 
eccentricities and in the case of Miranda a significant 
inclination as well. The Voyager 2 encounter with 
Uranus in January 1986, provided more accurate esti- 
mates of the masses and sizes of the satellites. Orbital 
history and possible tidal heating were reexamined by 
using the Voyager data. The relevant orbital dynamics 
equations are described. 


742,222 
N87-23351/6/GAR 
(Order as N87-23341 PC A24/MF A01) 
California Univ., Santa Barbara. 
No Orbital Resonances among the Satellites 


of 

S. J. Peale. May 87, 1p 

in NASA, Washington PReports of Planetary Geology 
and Geophysics Program, p26 1986. 


Most of the orbital resonances among the satellites of 
the major planets are thought to be assembled by dif- 
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ferential tidal expansion of their orbits. Why this has 
not occurred for the Uranus system can be investigat- 
ed by determining the resonances which would be en- 
countered for various values of Uranus’ tidal effective 
Q. The comparison and the possible escape of Ariel- 
Umbriel from the 5:3 resonance mean that it is not un- 
reasonable that no orbital resonances are found 
among these satellites. 


742,223 
N87-23352/4/GAR 
(Order as N87-23341 PC A24/MF A01) 


Cornell Univ., ithaca, NY 
Sy ene 
J. Veverka. 87, 3p 
pyr b rg shbes Contest NA\ - 
in Washington Reports o' tary Geology 
and Geophysics Program, p27-29 1986. 


Of the 10 small Uranian satellites, 1985U1 is the larg- 
est and the only one for which a resolved image was 
obtained by Voyager 2. In terms of albedo, the other 
nine satellites seem to be similar. Thus the single 
image of 1985U1 is important in suggesting what these 
other objects may be like. Size, shape, surface fea- 
tures, and photometry are examined. 


742,224 
N87-23353/2/GAR 

(Order as N87-23341 PC A24/MF A01) 
Massachusetts Inst. of Tech., Cambridge. 
Kinematics and Dynamics of the Uranian Rings. 
nm NASA’ Washington Sages rk f Pi G 
In : i leports o' i aes ecology 
and Geophysics Program, p30-32 1986 


The self-gravity model of apse alignment was tested 
by comparing its predictions about structure within the 
epsilon ring with an extensive set of observed occulta- 
tion profiles a wide range of ring longitudes. 
The self-gravity | as presently constructed is in- 
consistent with the observations. The Lindblad reso- 
nance survey and Shepherd satellite ring perturbation 
are discussed. The kinematic model of the Uranian 
ring orbit was enhanced to accommodate Voyager ob- 
servations as well as ground-based occultation obser- 
vations. 


742,225 
N87-23354/0/GAR 

(Order as N87-23341 PC A24/MF A01) 
Cornell Univ., ithaca, NY. 
7 ae Geo 
n ion Reports of Planetary logy 
and Geophysics Program, p35-36 1986. 


The accurate measurement of limb coordinates on 
small satellite is the major technique for evaluating 
their sizes and shapes in the absence of good stereo- 
scopic image coverage. The shapes of satellites may 
be clues to their internal structure if they are relaxed 
into ellipsoids. The distinction between irregular and 
ellipsoidal satellites can now be made quantitatively 
with the availability of many accurate limb profiles of 
satellites. The residuals from these fit ellipses provide 
a convenient and quantitative measure of the topogra- 
phy on the satellites. Departures from gravitational 
(and tidal) equipotentials would be greater, but on the 
average this is a good measure of the relaxed or non- 
relaxed nature of the shape of the objects. The limb 
topography is also related to specific forms on the ob- 
jects, and a systematic survey of these forms on small 
and larger objects is underway. 


742,226 
N87-23360/7/GAR 
(Order as N87-23341 PC A24/MF A01) 
Cornell Univ., Ithaca, NY. 
Ring Phenomena. 


Investigations of 
J. A. Burns. May 87, 3p 

In NASA, Washi Reports of Planetary Geology 
and Geophysics Program, p52-54 1986. 

Faint planetary rings, their dynamical behavior and 
physical properties, were the main focus of the re- 
search efforts. The motions of weakly-charged dust 
through the gravitational and magnetic fields of Jupiter 
were examined. Several topics concerning features of 
Saturn's rings were addressed. The origin and fate of 
the Uranian ring dust is presently being studied. 


742,227 
N87-23361/5/GAR 


(Order as N87-23341 PC A24/MF A01) 
National Aeronautics and Space Administration, 
Washington, DC. 
Subcentimeter-Size Particle Distribution Functions 
in Planetary Rings from Voyager Radio and Photo- 
Occultation Data. 


polarimeter 

H. A. Zebker, L. G. Tyler, and E. A. Marouf. May 87, 
2p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p55-56 1986. 


Analysis of measurements of the scattered and direct 
components of Voyager 1 radio occultation signals at 
3.5 and 13 cm wavelengths yield estimates of the dis- 
tribution functions of supracentimeter-size particles 
and thickness of relatively broad regions in Saturn's 
rings. If mearurements of amplitude at a shorter 
wavelength are combined with the previously analyzed 
data, the shape of the distribution functions character- 
izing the smaller particles can be constrained. If size 
distributions of arbitrary form were considered, many 
solutions are found that are consistent with the three 
available observations of signal amplitude. The best-fit 
power law was calculated to the three observations at 
three wavelengths for several of the embedded Saturn 
ringlets. Mie scattering theory predicts that the meas- 
ured phase of the radio occultation signal is highly sen- 
sitive to particles ranging from 0.1 to 1.0 wavelengths 
in size, thus additional constraints on the subcenti- 
meter-size distribution functions for both the Saturn 
and Uranus rings can in principle be derived from radio 
phase measurements. 


742,228 


N87-23362/3/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona Univ., Tucson. 
Observational Studies of Saturn's Rings. 
C. C. Porco. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p57-58 1986. 


Several noteworthy phenomena in Saturn's rings were 
investigated which have until now received an inad- 
equate amount of attention. A these are the peri- 
odic variation of the spokes in the B ring and eccentric 
features throughout the rings. One of the major discov- 
eries by Voyager was the existence of eccentric fea- 
tures within the predominantly circular rings of Saturn. 
Several of these nonaxisymmetric features are narrow 
elliptical ri which share many characteristics with 
the rings of Uranus. In recent work, two narrow ringlets 
were added to the list of eccentric features in the rings 
of Saturn. Voyager imaging and occultation data are 
now in hand, as well as image-processing software 
which allows accurate absoiute positional measure- 
ments to be made in Voyager imaging data. Work is in 
progress to re-examine this region of Saturn's rings 
and to study the possibility of a dynamical interaction 
between the outer B ring edge, the Huygens ringlet 
and the nearby Mimas 2:1 resonance. An understand- 
ing of the kinematics and dynamics of this region 
promises to yield important clues to a matter of great 
interest in both theoretical and observation ring stud- 
ies. 


742,229 
N87-23363/1/GAR 

(Order as N87-23341 PC A24/MF A01) 
California Univ., Santa Barbara. 

of Braids in Saturn's F Ring. 

J. J. Lissauer, and S. J. Peale. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics ee p59 1986. Previously an- 
nounced in IAA as A87-19040. 


The braided structure noted in Voyager images of the 
Saturn F ring is presently addressed by two models. In 
the first, the pattern is generated by a narrow and ini- 
tially uniform ring’s passing of a nearby satellite, fol- 
lowed by an embedded mooniet gravitational accel- 
eration-induced doubling back so that trajectories of 
the ring particles traverse one end of the classic horse- 
shoe orbit. In the second model, the F ring is com- 
posed of two separated strands before the Moon's 
Passage, so that a long braided pattern can be gener- 
ated by the subsequent drift in relative phase; the em- 
bedded mooniet is thereby obviated. 


742,230 
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(Order as N87-23341 PC A24/MF A01) 
California Univ., Santa Cruz. 





etnsntel Studies ep Go tagass Ragwaee et 
FG, Bridges, D. N.C. Ln, and A. P. Hatzes. May 


In NASA, Washington Reports of Planetary Geology 
on Geophysics Program, p60-61 1986. 


Experimental studies on the impact of ice particles at 
very low velocity were continued. These measure- 
ments have applications in the dynamics of Saturn's 
rings. Initially data were obtained on the coefficient of 
restitution for ice spheres of one radius of curvature. 
The type of measurements were expanded to include 
restitution data for balls with a variety of surfaces as 
well as sticking forces between ice particles. 

cant improvements were made to this experiment. the 
most important being the construction of a new appa- 
ratus. The new apparatus consists of a smaller version 
of the disk pendulum and a stainless steel, double- 
walled cryostat. The apparatus has proved to be a sig- 
nificant improvement over the old one. Measurements 
can now be made at temperatures near 90 K, - 
rable to the temperature of the environment of Sat. 
urn’s rings, and with much greater temperature stabili- 
ty. It was found that a roughened contact surface or 
the presence of frost can cause a much larger change 
in the restitution measure than the geometrical effect 
of the radius of curvature. 


742,231 
N87-23368/0/GAR 
(Order as N87-23341 PC A24/MF A01) 

Jet Propulsion Lab., Pasadena, CA. 

of Period Comets. 
in Ni ey | finger opr Geology 
In NASA, Washington 's of Planetary 
and Geophysics = athe p70-71 1986. 


The appearance of Halley's Comet in 1985 to 1986 
and the related emphasis on research on 

models of cometary nuclei, led to a more ite 
pace for the dynamical studies of the Oort cloud and 
the motion of comets this —_ Specific 
areas studied included the | evolution of 


cometary showers as a result of stars passages” 


through the inner Oort cloud and the possible relation- 
ship to observed stepwise mass extinctions at geologi- 
cal boundaries, revised estimates for the total mass of 
comets in the Oort cloud as a result of lessons learned 
from the spacecraft encounters with Halley's Comet, 
and study of the possible dynamical sources for the 
short-period comets in the solar system as part of a 
wider study of physical processing of cometary nuclei 
prior to their becoming visible comets. The work on 
cometary showers used a Monte Carlo simulation of 
the evolution of cometary orbits under a combination 
of planetary, nongravitational, and stellar perturba- 
tions, and with physical removal by disruption, sublima- 
tion of all volatiles, and collision. 


742,232 
N87-23369/8/GAR 

(Order as N87- a PC A24/MF A01) 
Geological Survey, ——_. 
bution of 1 

of Earth-Crossing Ast 

E. M. Shoemaker, and C. S. eae May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p72-74. 


During the past decade, discovery of Earth-crossing 
asteroids has continued at the pace of several per 
year; the total number of known Earth crossers 
reached 70 as of September, 1986. The sample of dis- 
covered Earth crossers has become large enough to 
provide a fairly strong statistical basis for calculations 
of mean probabilities of asteroid collision with the 
Earth, the Moon, and Venus. It is also now large 
enough to begin to address the more difficult question 
of the magnitude-frequency distribution and size distri- 
bution of the Earth-crossing asteroids. Absolute V 
magnitude, H, was derived from reported magnitudes 
for each Earth crosser on the basis of a standard algo- 
rithm that utilizes a physically realistic phase function. 
The derived values of H range from 12.88 for (1627) 
Ivar to 21.6 for the Palomar-Leiden object 6344, which 
is the faintest and smallest asteroid discovered. 


742,233 
N87-23370/6/GAR 
(Order as N87-23341 PC A24/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Asteroid Families, Dynamics and Astrometry. 
J. G. Williams, and J. Gibson. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p75-76. 


The proper elements and fa cay connate tor 08 
1227 Palomar-Leiden Survey asteroids o' a oy 
were tabulated. In addition to the large table, there are 
also auxiliary tables of Mars crossers and commensu- 


eee ee ee 
Mars and Jupiter are calculated, and why the observed 
population of Mars crossers should bombard that 


planet episodically rather than uniformly. A 
elocity 


pairs 

created forthe sy o astern families. 

try task is directed toward ees oe ee 
sitions on faint comets and the minor planets with less 
common orbits. The observational material is CCD 
ee eee ae Posi- 
tions of 10 comets and 16 different as’ 

published on the Minor Planet Circulars. 
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N87-23377/1/GAR 
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Jet rene Lab., Pasadena, CA. 
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Lightcurve Inversion. 
in NASA. Washington ame —4~y 4 Fianmary Geology 
in eports 0 
and Geophysics Program, p90-91. 


One of the most fundamental physical properties of 
any asteroid is its shape. Lightcurves provide the only 
source of shape information for most asteroids. Unfor- 
tunately, the functional form of a lightcurve is deter- 
mined by the viewing/illumination geometry and the 
asteroid’s light scattering characteristics as well as its 
shape, and in general it is impossible to determine an 
=— s shape from lightcurves. A technique called 
—-- inversion (CPI) that obtains a convex 
profile, from any lightcurve is introduced. If certain 
ideal conditions are satisfied, then P is an estimator for 
the asteroid’s mean cross section, C, a convex set de- 
fined as the average of all cross sections C(z) cut by 
planes a distance z above the asteroids’s equatorial 
= C is therefore a 2-D average of the asteroid’s 3- 
shape. 
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ae Univ., Charlottesville. Rotor 
Formation of Giant Molecular Clouds in Global 
Colisions. - 


and Cloud-Cioud 

W. W. Roberts, and G. R. Stewart. May 87, 1p 
aaa <tr nell ey 256 

n lashington Reports o netary Geology 
and Geophysics Program, p101 1986. 


The different roles played by orbital dynamics and dis- 
sipative cloud-cloud collisions in the formation of giant 
molecular clouds (GMCs) in a global spiral structure 
are investigated. The interstellar medium (ISM) is sim- 
ulated by a system of particles, representing clouds, 
which orbit in a spiral-perturbed, galactic Bw avitational 
field. The overall magnitude ont width of the global 
cloud density distribution in spiral arms is very similar in 
= collisional and collisionless simulations. The re- 

it that the assumed number density and 
one > Genbeton of clouds and the details of individual 
cloud-cloud collisions have relatively little effect on 
these features. Dissipative cloud-cloud collisions play 
an important steadying role for the cloud system's 
global spiral structure. Dissipative cloud-cloud colli- 
sions also damp the relative velocity dispersion of 
clouds in massive associations and thereby aid in the 
effective assembling of GMC-like complexes. 
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Evolution of Pianetesimal Velocities. 
Abstract Only. 
G. R. Stewart, and G. W. Wetherill. May 87, 1p 
Grant NSG-7437, Contract NAGW-398 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p105 1986. 


A self-consistent set of equations for the velocity evo- 
lution of a general planetesimal population is present- 
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) equations are given in a form convenient for 
s of planetary accumula- 
is necessary lesimal 

(ron of ral ce rather than foilow 
bodies. Steady state 


iting energy from the population. 
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, and D. R. Davis. May 87, 2p 

~ NASA, Dashingion Réports of Planetary Geology 
in 

a Gueugueetlomom pies p106-107 1986. 


Research on the accumulation of solid bodies in the 


resonant trapping on planetesi- 
mals, and planetary mass accretion are discussed. 
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A 
law is found relating the cross section to the 
radius of the accreting body (of fixed mass). 
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Lunar on Lunar Laser Ranging. 
Abstract 
J. G. Williams, X. X. Newhall, and J. O. Dickey. May 


87, 1 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p116 1986. 


Seventeen years of lunar ranging data have been ana- 
lyzed to determine lunar second ‘ee moment dif- 
ferences, third ee gravitational Ss, Love 
number, rotational dissipation and retroreflector co- 
ordinates. 
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r System Dynamics. 
J. Wisdom. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p117-119 1986. 


The rotational dynamics of irregularly shaped satellites 
and the — of Kirkwood Gaps are discussed. The 
chaotic tumbling of Hyperion and the anomalously low 
eccentricity of Deimos are examined. The Digital 
Orrery is used to explore the phase space of the ellipic 
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restricted three body problem near the principal com- 
Se ee 5/2, 3/1, and 3/2). The results 

are in close agreement 
with those found earlier the algebraic mapping 
method. Sees Saaeenee™ 
3/1, 2/1 and 5/2 resonances, where there are 


Only. 
G. R. Stewart. May 87, 1 
in NASA. Washington Reports of Planetary Geology 
and Geophysics Program, p124 1986. 


Spells Guiaed baw epiantenanaine Lagrangian 
by the standard variational principle. 
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National Aeronautics and Space Administration, Mof- 
a Field, hing Ames a Center. 


JN. on Coe a H. et H. Shu. 

In NASA, Washinglon Reports of Planetary 

and Geophysics Program, p125-127 1986. 

Evidence for a mooniet belt in the region between Sat- 


ic erqued hat tete-kn and Prometheus is 
t little-known observations of 


87, 3p 


km region whic! mods tre ¥ tan Aten is i 
presented that these events result naturally from inter- 
Particle collisions between the smaller members of an 
optically thin belt of mooniets. Also discussed is work 
on Uranus ring structure and photometry, image proc- 
essing and analysis of the Jovian ring strucure, to- 
metric and structural studies of the A ring of : 
and improvements to an image processing system for 
ring studies. 
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Cornell Univ., ithaca, NY. 

Studies of Saturn's Rings. 

P. D. Nicholson, and C. C. Porco. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p128-129. 
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investigations of Saturn's rings 

irom tree Voyager expenmonis are docusced. these 
investigations concentrated on the regularily organized 
C ring. A search for eccentric or inclined features, a 
photometric study of regions of different optical depth, 
an analysis of wavelike structures at three locations, 
eS ee aoe 
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J. B. Smith, and D. F. Neidig. Jun 87, 6p Rept no. 
AFGL-TR-87-0184 

Pub. in Solar-Terrestial Predictions, p167-169, 18-22 
Jun 84. 


Contents: Early Recognition of Flares (Flares Precur- 
sors); Proton Events; Daily Flare Forecasts; Vector 
~ Fields, Shear (and Energy Storage); Model- 
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AD-A181 468/0/GAR PC A03/MF A01 
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Microwave he ge of a Solar Active Region 
Observed during a E . 

Final rept. 1 Jan 84-31 Dec 85, 

D. E. Gary, and G. J. Hurford. Apr 76, 26p AFGL-TR- 
87-0123 

Contract F19628-84-K-0023 


This work presents the first attempt at using micr: 

conan spaubemampdeadbamanmeties tor tno coatre? 
complex solar active regions. Since the relevant emis- 
pa enn eg ip ma teal 
mal bremsstrahlung (free-free), the microwave emis- 
sion is expected to depend on the values of tempera- 
ture, density and magnetic fields in the solar corona. 


‘42,248 
AD-Aie1 541/4/GAR PC A02/MF A01 


D. F. Smart, and M. A. Shea. 1986, 7p Rept no. 
AFGL-TR-87-0185 
Pub. in Solar Maximum Analysis, p255-260 1986. 


During the SMY there were a number of solar flare initi- 
ated shock events that were observed at varying radial 
distances from the sun. The propagation characteris- 
tics of these shock fronts can be deconvolved two 
> components. These are the shock front re- 
from the impulsive release of energy from a 

e and the pre-existing solar wind which vec- 

scviaily combine to yield the disturbance speed toward 
the observation location. From our empirical deconvo- 
lution of the solar-flare-initiated shock into separable 
components we find that a al characteristic of 
the shock front speed profile in the solar wind frame is 
a slope of -0.5, the same expected for a biast wave. 
Keywords: Solar wind; Interplanetary shock; Blast 
— Geomagnetic storm; Sudden commencement; 

leprints. 
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AD-A181 542/2/GAR eeu A01 
Air Force Geophysics Lab. Der neat 

Study of Sizes, Sizes, Brightnesses and Dynamics of 
Solar Facular Points, 

O. V. D. Luhe. Jan vane? 6p Rept no. AFGL-TR-87- 
0183 

Pub. in Interferometric } 
ceedi of a Joint ESO/ 
p252-228, 12-13 Jan 1987. 


This poster presents first results of an ongoing projec 

ey da cmanae on Gn aeaniendl oth aoe 
lae. Facular points typically have angular scales small- 
er than one second of arc, and they are believed to 
represent the footpoints of fluxtubes in the 
solar photosphere. In the past, they have been studied 


in Astr 
AAO Workshop, 


de 


point spr 

function from the observation in order to obtain intensi- 
ty profiles of facular points. Recent theoretical models 
of very small flux tubes predict the appearance of 
bright footpoints (i.e., facular points) in the continuum 
at solar disk center having a diameter of some 300 km 
and a ep ae ng ee 1.4 times 
the average pho ‘Sun tou F ds: Speck- 
le, Imaging, Interferometry, Solar, Facular, Points. 
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AD-A181 564/6/GAR PC — A01 
Ss 


Rept no. AFGL-TR-87-0186 


Pub. in Advances in Space Research, v6 n1 p385-388 
1986. 


April 1978 was an unusually active month with five well 
defined kilometric type || radio bursts observed by the 
radio astronomy experiment on the Voyager space- 
craft. An analysis has been made of the kilometric 
radio events and their associated interplanetary 
shocks. The apparent speed of each of the shocks 
was determined from the average frequency drift rate 
pate tn yk lteneyt Moye oe the hypoth- 
esis that the radiation was emitted at the toca | neti 
frequency. This analysis that the 
emission emanating from local dense structures in Xp the 
interplanetary medium. Sudden changes in the — 
ee ee ae ee 
the shock propagates into a region with An 
pref es Keywords: Solar wind, interplanetary 
ilometric radiation; Voy spacecraft; Blast 
wave "Sudden Commansement Useraanets storm; 
eprints. 
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Imaging of Coronal Mass Elections by the Helios 


B. V. Jackson. 1985, 13p AFGL-TR-87-0174 
Contract F19628-85-K-0037 
Pub. in Solar Physics, v100 p563-574 1985. 


The zodiacal light photometers on board the HELIOS 
spacecraft can be used to form images of coronal 
mass ejections in the interplanetary medium. Several 
aspects of these data are unique: they trace coronal 
mass ejections using Thomson scattering techniques 
to distances from the Sun greater than 0.5 AU; their 
perspective from the HELIOS orbits allows information 
to be gained about the three-dimensional shapes of 
specific mass ejections viewed both by coronagraphs 
and HELIOS; the global view afforded by the space- 
crafts photometers can i the mass ejection from 
within and thus relate in situ measurements to the 
shape of the whole structure. To date, the HELIOS 
photometers have been used to study coronagraph- 
observed mass ejections including those which origi- 
nate at the Sun on 7 May, 24 May, and 27 November, 
1979, and 21 May, 18 June, 29 June, and 6 November, 
1980. Masses of ejections determined from these data 
are generally a few times larger than masses deter- 
mined from SOLWIND coronagraph images. Key- 
words: Solar corona. 
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during High-Speed Streams, 
4 £7, , and J. P. Filice. 1 Jun 85, 8p AFGL-TR- 
1 
Coseent F19628-85-K-0037, Grant NSF-ATM80- 
1 1 
Pub. in Jni. of Geophysical Research, v90 nA6 p5082- 
5088, 1 Jun 85. 


Interplanetary en (IPS) observations are used 
the distribution of ‘oscale 


‘ossly inhomogeneous is presented. 
requires accurate poows ted of the radio source 
ture, in situ measurements of the solar wind velocity, 
and well-calibrated IPS observations. The estimation 


hanced density which precede such streams, and it re- 
mains steep into the high-velocity regions. The aver- 


Interplanetary medium; Interplanetary scintillation; Re. 
prints. 
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String Induced Peculiar Velocities. 

A. van Dalen, and D. N. Schramm. Feb 87, 20p 
FNAL/Pub-87/30-A 

Contract ACO02-76CHO03000 

Portions of this document are illegible in microfiche 
products. 

We calculate analytically the probability distribution for 
peculiar velocities on scales from 10h sup -1 to 60h 
sup -1 Mpc with cosmic string loops as the dominant 
source of primordial gravitational perturbations. We 
consider a rai of palaenaters beta G mu appropriate 
for both hot (HDM) and cold (CDM) dark matter sce- 
narios. An omega = 1 CDM Universe is assumed with 
the loops randomly placed on a smooth background. It 
is shown how the effects can be estimated of loops 
breaking up and being born with a spectrum of sizes. It 
is found that to obtain large scale y at eles a lange 

of at least 400 km/s it is necessary that 
value for beta G mu or the effect of loop fissioning 
production details be considerable. Seacincahy — op- 
timal CDM string parameters G mu = 10 sup -6 , beta 
= 9,h = .5, and scales of 60h sup -1 Mpc, the parent 
size must be 36 times larger than the 
evolved daughter spectrum to achieve peculiar veloci- 
ties of at least 400 km/s with a probability of 63%. 
With this scenario the microwave background dipole 
will be less than 800 km/s with only a 10% probability. 
The string induced velocity spectrum is relatively flat 
out to scales of about 2t/sub eq//a/sub eq/ and then 
drops off rather quickly. The flatness is a signature of 
string models of galaxy formation. With H a larger 
value of beta G mu is necessary for formation 
since accretion on small scales starts later. Hence, 
with HDM, the peculiar velocity spectrum will be larger 
on large scales and the flat region will extend to larger 
scales. If large scale peculiar velocities greater than 


PC A02/MF A01 


a aa 


ee ee 
CDM have difficulties. The of strings plus 
HOM in this will be in greater detail ina 
later paper. 27 refs., 4 figs., 1 tab. (ERA citation 
12:027956) 


PC A02 
Properties of ice |/sub H/ at Low Tem- 
Pressures. 


tures as low as 77 K. The effect of increasing confining 
pressure on stress-strain behavior and deformation 
mechanisms depends on the test temperature. At a 
strain rate of 3.5 x 10 sup -5 s sup -1 , ice |/sub h/ fails 
catastrophically at temperatures below 165 K at all 
pressures tested (0.1 to 350 MPa). Failure strength in- 
creases sharply with increasing pressure. At P > 30 
MPa, ice |/sub h/ fails by a shear i 
faults in the maximum shear stress orientation and fai 


of ice |/sub h/ by shortening specimens 
Sawn and ground at 45 sup 01a te cyinancal axis, We 
observed sudden (stick slip) frictional sliding with the 
maximum shear strength necessary to overcome 
Static friction tau ing the simple law tau (MPa) = 
8.5 + 0.2 sigma/sub n/ (MPa) where sigma/sub n/ is 
the normal stress on the sli surface. This law was 
determined over the range 17 less than or equal to 
sigma/sub n/ less than or equal to 240 MPa and is 
pe sane pe to temperature and sliding rate over the 

of conditions we explored. Stress-strain curves 


elastic stage followed by macroscopic yi 
ee or steady state f 
study 


of samples taken to various 
strains shows that macroscopic yield corresponds to 
the first optical evidence of internal plastic deforma- 
tion, that nucleation and rapid growth of new grains 
accompanies strain softening and that steady-state 
flow corresponds to the attainment of a steady-state 
recrystallization structure. (ERA citation 12:026016) 
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Neutron Stars as Cosmic Neutron Matter Labora- 


D. Pines. 1986, 8p LA-UR-87-709, CONF-861264-2 
Contract W-7405-ENG-36 
Texas symposium, Chicago, IL, USA, 14 Dec 1986. 


Recent developments which have radically changed 
our understanding of the dynamics of neutron star su- 
perfiuids and the free precession of neutron stars are 
summarized, and the extent to which neutron stars are 
cosmic neutron matter laboratories is discussed. 17 
rets., 1 tab. (ERA citation 12:027637) 
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N87- 33932/6/GAR 
(Order as N87-23313 PC A14/MF A01) 
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Beamed Emission from Gamma-Ray Burst 


Sources. 

Abstract Only. 

R. Epstein. May 87, 1p 

In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p305. 


Gamma-ray bursts are intense fluxes of radiation in the 
100 keV to several MeV energy range which typically 
persist for between a fraction of a second to several 
seconds. The observed spectral shape of these bursts 
suggest that the radiation is emitted as highly collimat- 
ed beams emanating from neutron stars. This infer- 
ence is based on the lack of significant gamma- 
gamma absorption (which are produced when gamma 
fays interact with stellar surfaces). The gamma-ray 
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a a consequence of a particle accelera- 
layers in neutron star magnetospheres. 
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Center Double Layers 
in Astrophysics, p307-315. amssredta patey BOE 


For estimated values of the currents carried by extra- 


process mediated by electrostatic two-stream 
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Abstract Only. 
A.C. ——— M. C. Weisskopf, R. F. Elsner, W. 
Darbro, and P. G. Sutherland. 87, ip 


In Its Double Layers in , 317. Previously 
announced in IAA as 


ts nies bien leat ail inne daa 
layers will form in plasmas, usually in the presence of 
an electric current. It is argued that a double layer may 


is nowten of wm ee to 
less than abou 10 he Sr erg/s Pre 


vious models have 
shock or an assumed 
creting ions to therma 
matter. 


ual deceleration yan 
the energy of the infalling 


742,260 
N87-23355/7/GAR 
(Order as N87-23341 cr A24/MF AQ) 


Voyager images of the satellites of Saturn and Uranus 
have shown that these bodies are characterized by re- 


“3 number of the 


emtiainseainan ten omantie 
ihe goal wan to devatip e @auaiag onaaes tor heats 
of these small satellites, and then to explore the con- 
sequences of variations in the free parameters in the 
model. 


satellites. 
are seen alienertaaen ea 
considered. 
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tive Layer of Comet Halley. 

F. P. Fanale, ard. R. Salvail. May 87, 1p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p65. 


The effects of a nonvolatile mantie on the thermal 
state of a comet nucleus are investigated. The original 
computer model was modified so that temperatures 


October 1,1987 39 
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can be computed through a thin dust mantie to the 
center of a 5 km spherical nucieus in the orbit of P/ 
Halley. No attempt is made to simulate the formation 
of the mantle. Results are obtained for various speci- 
fied values of initial mantle thickness and thermal con- 
ductivity to determine their effects on temperature pro- 
files through the mantle. The minimum thickness of 
mantie that can withstand by sublimating 
peed en hag mre nt of mantle ther- 
mal conductivity. Conmealions Goes petemead tr we 
or more orbits until temperatures in the mantie 
reached a near steady state. Results indicate that 
mantles as thin as 4 cm and 14 cm, for thermal con- 
ductivities of 600 and 6000 ergs/cm/s K, r 
will remain intact. Surface temperatures as high as 511 
K at perihelion and 400 K at the position of spacecraft 
encounter were computed at 0 degree latitude for an 
upright, rotating nucleus. ice interface temperatures 
were raised by different amounts during each orbit, de- 
pending on mantle thickness and thermal 
until steady state was reached. These results imply 
that relatively small nonvolatile masses emplaced ran- 
domly in comet nuclei could produce an irregular, per- 
mantied surface and could also account for 
the apparently random location of active areas. 
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(Order as N87-23341 PC A24/MF A01) 
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Comet Thermal 
P. Ane mee and 7 . Kieffer. May 87, 3p 
In . Washington Reports of Planetary Geology 
and Geophysics Program, p66-68 1986. 


The past year was one of tremendous activity because 
of the appearance of Halley's Comet. Observations of 
the comet were collected from a number of sources 
and compared with the detailed predictions of the 
comet thermal modeling program. Spacecraft obser- 
vations of key physical parameters for cometary nucie- 
us were incorporated into the thermal model and new 
cases run. These results have led to a much better 
understanding of physical processes on the nucleus 
and have pointed the way for further improvements to 
the modeling program. A model for the large-scale 
structure of cometary nuclei was proposed in which 
comets were envisioned as loosely bound agglomer- 
ations of smaller icy planetesimals, essentially a rubble 
pile of primordial dirty snowballs. In addition, a study of 
the physical history of comets was begun, concentrat- 
ing on processes during formation and in the Oort 
cloud which would alter the volatile and nonvolatile 
materials in cometary nuclei from their pristine state 
before formation. 
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Loss and Depth of CO2 Ice in Comet Nuclei. 
F. P. Fanale, and J. R. Salvail. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p69 1986. 


An analytical model was developed to simulate the 
material differentiation of a cometary nucleus com- 
posed of water ice, putative unclathrated CO2 ice and 
silicate dust in specified proportions. Selective subli- 
mation of any free CO2 ice present in a comet would 
produce a surface layer of water ice and dust overlying 
the original CO2 rich material. This surface layer re- 
duces the temperature of buried CO2 ice and restricts 
the outflow of gaseous CO2. On each orbit, water sub- 
limation at smaller heliocentric distances temporarily 
reduces the thickness of the water ice and dust layer 
and liberates dust. The model includes the effects of 
nucleus rotation, arbitrary orientation of the rotation 
axis, latitude, heat conduction into the deep interior of 
the nucleus and restriction of CO2 gas outflow by the 
water ice and dust layer. The effects of the permeabil- 
ity of the surface water ice layer, the nucleus rotation 
rate, and the latitude were investigated. Comparison of 
these and similar results with observations could yield 
information —— the permeability and chemical 
composition of cometary material and suggest sam- 
pling strategies to minimize fractionation effects. 
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Accumulation of the Pianets. 

> W. Wetherill. May o, 3p me e 

in NASA, Washington raame ¢ netary Geology 
and Geophysics Program, p92-94 


In modeling the accumulation of planetesimals into 
planets, it is appropriate to distinguish between two 
stages: an early stage, during which approximately 10 
km diameter planetesimals accumulate locally to form 
bodies approximate 10 to the 25th g in mass; and a 
later stage in which the approximately 10 to the 25th g 
planetesimals accumulate into the final planets. In the 
— planet — an initial planetesimal swarm 
to the critical mass of dust layer gravita- 
tional instabilities is considered. In order to better un- 
derstand the accumulation history of Mercury-sized 
bodies, 19 Monte-Carlo simulations of terrestrial 
planet growth were calculated. A Monte Carlo tech- 
nique was used to investigate the orbital evolution of 
asteroidal collision debris produced interior to 2.6 AU. 
It was found that there are two regions primarily re- 
sponsible for production of Earth-crossing meteoritic 
ee ee The same t 
were extended to include the of Earth-approach- 
ing asteroidal bodies. It is f that these same two 
resonant mechanisms predict a steady-state number 
of Apollo-Amor about 1/2 that estimated based on as- 
tronomical observations. 
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Protostellar Disks and the Primitive Solar Nebula. 
P. M. Cassen, J. B. Pollack, T. Bunch, O. Hubickyj, 
and P. Moins. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p97-99. 
The objective is to obtain quantitative information on 
the turbulent transport of mass, angular momentum, 
and energy under the conditions that characterize the 
solar nebula, by direct numerical calculations. These 
calculations were made possible by research conduct- 
ed on supercomputers (Cray XMP and Cray 2) 
Ames Computational Fluid Dynamics Branch. Tech- 
niques were developed that permitted the accurate 
representation of turbulent flows over the full range of 
important eddy sizes. So far, these techniques were 
applied (and verified) primarily in mundane laboratory 
Situations, but they have a strong potential for astro- 
physical applications. A sequence of numerical experi- 
ments were conducted to evaluate the Reynold’s 
stress tensor, turbulent heat transfer rate, turbulent 
dissipation rate, and turbulent kinetic energy spectrum, 
as functions of position, for conditions relevant to the 
solar nebula. Emphasis is placed on the variation of 
these properties with appropriate nondimensional 
quantities, so that relations can be derived that will be 
useful for disk modeling under a variety of hypotheses 
and initial conditions. 
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(Order as N87-23341 PC A24/MF A01) 
California Univ., Santa Barbara. 
Timescales for Planetary Accretion and the Struc- 
ture of the Protoplanetary Disk. 
J. J. Lissauer. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p100 1986. 


Models of planetary accretion which assume the mass 
of condensable matter in the protoplanetary disk was 
equal to that present in the planets today predict ac- 
cretion timescales for the outer planets approximately 
or less than 10 to the 8th years. Such timescales are 
inconsistent with observations of star forming regions, 
which suggest that most of the gas in disks around one 
solar mass is removed in a few x 10 to the 6th years. A 
unified scenario was outlined for solar system forma- 
tion consistent with astrophysical constraints. Jupiter's 
core could have grown by runaway accretion of plane- 
tesimals to a mass sufficient to initiate rapid accretion 
of gas in times of order of 500,000 to 5,000,000 years, 
provided the surface density of solids in its accretion 
zone was at least 5 to 10 times greater than that re- 
quired by minimum mass models of the protoplanetary 
disk. The inner planets and the asteroids can be ac- 
counted for in this picture if the surface density of the 
solar nebula was relatively uniform out to Jupiter's 
orbit. The formation of such a protoplanetary disk re- 
quires significant transport of mass and angular mo- 
mentum, and is Consistent with viscous accretion disk 
models of the solar nebula. 
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Analysis of Planetary Evolution with Emphasis on 
Differentiation and 
W. M. Kaula, and W. |. Newman. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p102-104 1986. 


In order to address the early stages of nebula evolu- 
tion, a three-dimensional collapse code which includes 
not only hydrodynamics and radiative transfer, but also 
the effects of ionization and, ibly, magnetic fields 
is being addressed. As part of the examination of solar 
system evolution, an N- code was developed 
which describes the latter s of planet formation 
from the accretion of planetesimals. To test the code 
for accuracy and run-time efficiency, and to develop a 
stronger theoretical foundation, problems were stud- 
ied in orbital dynamics. A regional a iS of the cor- 
relation in the gravity and topography of Venus 
was performed in order to determine the small and in- 
termediate scale subsurface structure. 
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Uranus and Neptune: Questions and Possible An- 


swers. 

R. T. Reynolds, and M. Podolak. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p109-111 1986. Previously 
announced as N85-23495. 


Uranus and Neptune form a special class of planetary 
objects; intermediate in mass and composition be- 
tween the giant hydrogen-rich planets of Jupiter and 
Saturn, and the small, rocky terrestrial planets, their 
structure and composition are not only of intrinsic im- 
portance, but also should provide information r d- 
ing the nature of the protoplanetary nebula and the 
processes of planetary formation. A detailed set of the- 
oretical models of these planets within the framework 
of two and three shell models was constructed. The 
ratio of ice to rock was varied. The three shell model 
fits the data on the two pianets best. 
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Collisional and Dynamical Processes in Moon and 
Planet F: 


‘ormation. 
C. R. Chapman, D. R. Davis, S. J. Weidenschilling, 
W. K. Hartmann, and D. Spaute. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p112-114 1986. 


Research on a variety of dynamical processes relevant 
to the formation of planets, satellites and ring systems 
is discussed. The main focus is on studies of accre- 
tionary formation of early protoplanets using a numeri- 
cal model, structures and evolution of ring systems 
and individual bodies within planetary rings, and theo- 
ries of lunar origin. 
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Abstract Only. 
A. P. Boss, and S. J. Peale. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p115 1986. Previously an- 
nounced in |AA as A87-20628. 
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Six different categories of models for the formation of 
the moon within the context of the general theory of 
terrestial planet formation by the accumulation of pro- 
toplanets are discussed. These catagories are: (1) ro- 
tational fission; (2) precipitation fission; (3) intact cap- 
ture; (4) disintegrative capture; (5) binary accretion; 
and (6) giant impact accretion. It appears that the only 
plausable mechanism proposed thus far involves the 
formation of the Moon following a giant impact that 
ejects portions of the differentiated Earth's mantle and 
parts of the impacting body into circumterrestrial orbit. 
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Dynamics of Satellites, Asteroids, and Rings. 
S. F. Dermott. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p121-123 1986. 


Work is reported on: (1) the shapes and the internal 
structures of satellites; (2) the tidal heating of Miranda; 
(3) the dynamics of arc-like rings; and (4) the structure 
of the zodiacal cloud that was revealed by the Infrared 
Astronomy Satellite. Significant progress was made in 
determining the shape and internal structure of Mimas 
= —e the dynamical evolution of Miran- 
"s orbit. 
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the Origin 

Abstract Only. 

E. H. Levy, and S. Araki. May 87, 'p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p147 1986. 


This study proposes and analyzes a model for the 
chondrule forming heating events based on magneto- 
hydrodynamic flares in the corona of the protoplane- 
tary nebula which precipitate energy in the form of en- 
ergetic plasma along magnetic field lines down toward 
the face of the nebula. It is found that flare energy re- 
lease rates sufficient to melt the prechondrular matter, 
leading to the formation of the chondrules, can occur 
in the tenuous corona of a protostellar disk. Energy re- 
lease rates sufficient to achieve melting require that 
the ambient magnetic field strength be in the range 
that has been inferred separately from independent 
meteorite remanent magnetization studies. 


742,273 
N87-23403/5/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona Univ., Tucson. 
Generation of a Dynamo Magnetic Field in a Proto- 
planetary Accretion Disk. 
Abstract Only. 
T. Stepinski, and E. H. Levy. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p148 1986. 


A new computational technique is dev that 
allows realistic calculations of dynamo magnetic field 
generation in disk geometries corresponding to proto- 
planetary and protostellar accretion disks. The ap- 
proach is of sufficient generality to aliow, in the future, 
a wide class of accretion disk problems to be solved. 
Here, basic modes of a disk dynamo are calculated. 
Spatially localized oscillatory states are found to occur 
in Keplerain disks. A physical interpretation is given 
that argues that spatially localized fields of the type 
found in these calculations constitute the basic modes 
of a Keplerian disk dynamo. 


742,274 
N87-23410/0/GAR 

(Order as N87-23341 PC A24/MF A01) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Case for a Wet, Warm Climate on Early Mars. 
Abstract Only. 
J. B. Pollack, J. F. Kasting, S. M. Richardson, and K. 
Poliakoff. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p160 1986. 


Arguments are presented in support of the idea that 
Mars possessed a dense CO2 atmosphere and a wet, 
warm climate early in its history. The plausibility of a 
CO2 greenhouse is tested by formulating a simple 
model of the CO2 geochemical cycle on early Mars. By 
scaling the rate of silicate weathering on Earth, re- 
searchers estimated a weathering time constant of the 
order of several times 10 to the 7th power years for 
early Mars. Thus, a dense atmosphere could have ex- 
isted for a geologically significant time period (approx. 
10 to the 9th power years) only if atmospheric CO2 
was being continuously resupplied. The most likely 
mechanism by which this could have been accom- 
plished is the thermal decomposition of carbonate 
rocks induced directly or indirectly by intense, global 
scale voicanism 


742,275 

N87-23411/8/GAR 
(Order as N87-23341 PC A24/MF A01) 

Hawaii Inst. of Honolulu. Planetary Geo- 

sciences Div. 

Role of Regolith pauiee in the Transition from 

Early to Late Mars Climate. 

F. P. Fanale, S. E. Postawko, A. P. Zent, and J. R. 

NASA W asin R Pla Geology 

In Washington Reports of Planetary 

and Geophysics Program, p161-162 1986. 


Researchers reexamined radiative transfer models of 
early Mars that were advanced to show the existance 
of a greenhouse effect. These models were reexam- 
ined with regard to the effect that regolith adsorption 
may have had. It is argued that while the precipitation 
of carbonates has probably been an important process 
during Mars history, the rates at which this process 
could have taken place under early Mars conditions 
would have dropped sharply once liquid water was 
fairly scarce. Furthermore, conditions under which 
liquid water was available may have involved efficient 
recycling of carbonate so that steady state conditions 
rather than irreversible CO2 removal prevailed. in con- 
trast, the growth of regolith surface area demands cor- 
responding and predictable CO2 removal from the at- 

'e-cap system and is fully capable of terminat- 
ing any enhanced temperature regime on early Mars in 
the absence of any other effects. 


742,276 
N387-23419/1/GAR 

(Order as N87-23341 PC A24/MF see 
Hawaii tt of Geophysics, Honolulu. Planetary Geo- 
sciences Div 
co2: Adsorption on Palagonite and the Martian 
~ zen F. P. Fanale, and S. E. Postawko. May 

. 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p181-183. 
Possible scenarios for the evolution of the Martian cli- 
mate are discussed. In the interest of determining an 
upper limit on the absorptive capacity of the Martian 
regolith, researchers examined the results of Fanale 
and Cannon (1971, 1974) for CO2 adsorption on non- 
tronite and basalt. There appeared to be a strong pro- 
portionality between the capacity of the absorbent and 
its specific surface area. A model of the Martian cli- 
mate is given that allows the researchers to make 
some estimates of exchangeable CO2 abundances. 


742,277 
N87-23420/9/GAR 
(Order as N87-23341 PC A24/MF A01) 
Cornell Univ., Ithaca, NY. 
Investigation of Martian H2O0 and CO2 Via Gamma- 
Spectroscopy. 


Ray 
S. W. Squyres, and L. G. Evans. aay ST 3p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p184-186 1986. 


The evolution and present state of water and carbon 
dioxide on Mars are discussed. Researchers wished to 
determine how effectively questions regarding the dis- 
tribution of water and carbon dioxide on Mars 

addressed with orbital gamma ray spectrometer data. 
Several simple, multi-layer models of the Martian sur- 
face were formuiated to address problems such as the 
ice/dust ratio of layered deposits; the distribution, 
depth and concentration of ground ice; the thickness 
of north polar perennial ice; the thickness of the 
carbon dioxide layer over the south polar cap; the 
thickness of the seasonal carbon dioxide frost cap; 
and the water content of the seasonal frost cap. The 
results indicate that the Mars Observer gamma ray 
spectrometer will be a powerful tool for investigating 
the distribution and stratigraphy of volatiles on Mars. 


742,278 

N87-24157/6/GAR PC A02/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. 

Radiation Transport in Dust in Disk 

Final Report, April 15, 1984-October 16, 1986. 
Technical rept., 

M. L. —_ Oct 86, 9p NAS 1.26:180995, NASA-CR- 
18099 

ee NAGW-577 


The main objective of the research program is twofold: 
(1) to develop a computer code to solve the problem of 
scattering, absorption and emission of photons by dust 
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grains in a dusty medium with 2 dimensional disk ge- 
ES en ee eee 


plasmoids. Techniques are being explored for meas- 
urement of secondary electrons which are characteris- 
tically emitted when ions hit a target material. Efforts 
are continuing to understand kilometer wavelength 
shock associated radio events. An all-sky survey of 
fast X-ray transients of duration of 5 to 10,000 s was 
completed. he pe foot i ing ng 2g gamma-ra 


pry | sources in the 20 keV to 

came daniaeds canteen eaten Shenae 
energy gamma-ray spectrum continues. Research in 

high energy radiation from pulsars is being conducted. 


742,280 
N87-24247/5/GAR PC A18/MF A01 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

in Science. 


Essays ‘ 

R. Ramaty, T. L. Cline, and J. F. Ormes. Jun 87, 
424p NAS 1.55:2464, REPT-87B0055, NASA-CP- 
2464 

Symposium held in Greenbelt, MD., 23 Apr 85. 


No abstract available. 


742,281 
N87-24248/3/GAR 

(Order as N87-24247 PC A18/MF A01) 
lowa Univ., lowa City. 

of the Outer Planets. 

J. A. Vanallen. Jun 87, 17p 
Contracts NAS2-11125, N00014-76-C-0016 
In NASA Goddard Flight Center, Greenbelt, 
MD. Essays in Space p1-17. 


The five qualitatively different types of magnetism that 
a planet body can exhibit are outlined. Potential 
sources of ener: particles in a planetary magne- 
tosphere are discussed. The magnetosphere of 
— and Neptune are then described using Pioneer 
10 data. 


742,282 
N87-24250/9/GAR 

(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Particle Acceleration in Solar Flares. 
R. Ramaty, and M. A. Forman. Jun 87, 27p 
In Its Essays in Space Science p47-73. 


The most direct signatures of particle acceleration in 
flares are energetic particles detected in interplanetary 
space and in the Earth atmosphere, and gamma rays, 
neutrons, hard X-rays, and radio emissions produced 
by the energetic particles in the solar atmosphere. The 
stochastic and shock acceleration theories in flares 
are reviewed and the implications of observations on 
particle energy spectra, particle confinement and 
escape, multiple acceleration phases, particle anistro- 
pies, and solar atmospheric abundances are dis- 
cussed. 
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Chicago Univ., IL. 
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ee 2 Se Uney eeemnend 
the Heliosphere. 
E. N. Parker. Jun 87, 11p 


Flight Center, Greenbelt, 
p75-85. 


The activity of the interplanetary medium arises from 
occasional transient outbursts of the active corona 
and, for the most part, from the interaction of fast and 
slow streams in the solar wind. The basic driver is the 
heat input to the corona, both transient and steady. 
The fast streams issue from coronal holes where the 
heat input may be Alfven waves with root mean 
squared (rms) fluid velocities of nearly 100 km/sec or 
pom tgp pe en rg 7 ay whey ed 

hole from neighboring active regions. If the latter, then 
the character of the wind from the coronal hole de- 
ee Se Bey eS are setae 

with significant differences between the polar and low 
altitude solar wind. In any case, there is no observa- 
tional support for any of these ideas, so that the pri- 
mary cause of the wind from the Sun, as well as any 
other similar star is not without mystery. It is to be 
hoped that ground-based observations together with 
the input from the Solar Optical Telescope and the 
International Solar Polar Mission may in time succeed 
in clearing up some of the basic questions. 


742,284 
N87-24252/5/GAR 
(Order as N87-24247 PC A18/MF A01) 


California Univ., Berk 

Particle Propagation in the Solar Wind. 
K. A. Anderson, and W. M. Dougherty. Jun 87, 12p 
Contract NAG5-376 

In NASA Goddard e Flight Center, Greenbelt, 
MD. Essays in Space Science p87-98. 


The intensities of low energy solar-interplanetary elec- 
trons and ions at 1 AU occasionally change in a square 
wave manner. The may be increases or de- 
creases and they typically have durations of from one 
hour to a few hours. In some cases these channels are 
bounded by discontinuities in the interplanetary field 
and the plasma properties differ from the surrounding 
solar wind. In one case solar flare particles were con- 
fined to a channel of width 3 x 10 to the 6th km at 
Earth. At the Sun this dimension extrapolates to about 
12,000 km, a size comparable to small flares. 


742,285 
N87-24253/3/GAR 

(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
— of the Interplanetary Magnetic Field: IMP’s 


ag Jun 87, 23 


5 Its Essays in Space Leience p99-121. 


During the last two decades, spacecraft projects and 
individual experiments for which Frank McDonald was 
a leader have contributed very significantly to the cur- 
rent understanding of the structure of interplanetary 
space and the correlation between solar and interplian- 
etary disturbances. Studies on the IMP, HELIOS, and 
Pioneer spin-stabilized spacecraft and the larger atti- 
tude-stabilized Voyager spacecraft have provided data 
sets from which the modern view of the heliosphere 
has evolved. That concept in which the inner solar 
system is shown to be dominated by individual streams 
associated with specific source regions on the Sun is 
illustrated. As these high-speed streams overtake the 
preexisting solar plasma, they coalesce and modify the 
characteristics so that at larger heliocentric distances, 
these disturbances appear as radially propagating 
concentric shells of compressed magnetic fields and 
enhanced fluctuations 


742,286 
N87-24259/0/GAR 
(Order as N87-24247 PC A18/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Nucleosynthesis and Astrophysical Gamma Ray 


Spectroscopy. 

A. S. Jacobson. Jun 87, 20p 

in NASA Goddard Space Flight Center, Greenbelt, 
MD. Essays in Space Science p275-294 


The HEAO-3 gamma ray spectrometer has provided 
evidence in the quest for the understanding of com- 
plex element formation in the universe with the discov- 
ery of Al-26 in the interstellar medium. It has demon- 
strated that the synthesis of intermediate mass nuclei 
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is currently going on in the galaxy. This discovery was 
confirmed by the Solar Maximum Mission. The flux is 
peaked near the ctic center and indicates about 3 
solar masses of Al-26 in the interstellar medium, with 
an implied ratio of Al-26/Al-27 = .00001. Several pos- 
sible distributions were studied but the data gathered 
thus far do not allow discrimination between them. It is 
felt that only the spaceflight of a high resolution 
gamma ray spectrometer with adequate sensitivity wil! 
ultimately resolve the issue of the source of this mate- 
nial. 


742,287 
N87-24261/6/GAR 
(Order as N87-24247 PC A18/MF A01) 
—_*- Telescope Science Inst., Baltimore, MD. 
X-Ray Sources and the X-Ray Back- 


ground. Giacconi. Jun 87, 22p 
In NASA Goddard 
MD. Essays in Space een ae 


Since the of a ly uniform X-ray back- 
ground XAB) in the 2 to So nav wv, range, its nature is not 
a fully explained. It appears clear rom the results of 
instein medium and deep surveys that at least 50% 
of the XRB is due to individual extragalactic sources 
when their contribution is integrated to Z = 3. This in- 
cludes contribution from Quasi Stellar Objects (QSOs), 
Active Galactic Nuclei (AGNs), galaxies, and clusters 
of galaxies. The average spectrum of each of the indi- 
vidual orn hae is softer than that of the 
observed XRB. Therefore, the remaining contribution 
must have a rather hard of alpha nearly 
—— to 0.0 to 0.2. It is unlikely that this spectrum can 
be produced by diffuse processes. Therefore, the re- 
mainder of the XRB must be due to individual sources 
with the appropriate spectrum. This requires either that 
the spectrum of the already identified sources chai —— 
at early epochs or a new class of objects. Advanced X- 
ray Astrophysics Facility (AXAF) observations will 
extend survey sensitivity to limiting fluxes of order of 3 
x 10 to the minus 16 erg/sq cm/s, some 50 times faint- 
er than any previous survey. There will be sufficient 
sensitivity and angular resolution to permit identifica- 
tion and study of these objects. 


Flight Center, Greenbelt, 


742,288 
N87-24262/4/GAR 
(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Cosmic X-Ray Back q 
E. A. Boldt. Jun 87, 40p 
In Its Essays in Space Science p339-378. 


The present knowledge about the overall spectrum of 
the isotropic extragalactic a of electromag- 
netic radiation is summarized. The role of the HEA 
program is discussed. Spectral measurements from 
HEAO are examined. 


742,289 
N87-24263/2/GAR 
(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
X-Ray Astronomical 
S. S. Holt. Jun 87, 16p 
In Its Essays in Space Science p379-394. 


The contributions of the Goddard group to the history 
of X-ray astronomy are numerous and varied. One role 
that the group has continued to play involves the pur- 
Suit of techniques for the measurement and interpreta- 
tion of the X-ray spectra of cosmic sources. The latest 
development is the selection of the X-ray microcalori- 
meter for the Advanced X-ray Astrophysics Facility 
(AXAF) study payload. This technology is likely to revo- 
lutionize the study of cosmic X-ray spectra. 


742,290 
N87-24264/0/GAR 

(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Infrared Astronomy. 
M. G. Hauser. Jun 87, 7p 
In Its Essays in Space Science p395-401. 


The role and contributions of Frank McDonald in ex- 
tending high energy astrophysics to the sub-eV photon 
energy range (in putting infrared astronomy into orbit) 
are discussed. 
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N87-24266/5/GAR PC A99/MF E04 
National Aeronautics and Space Administration, 
Washington, DC. 

Star Formation in Galaxies. 

May 87, 755p NAS 1.55:2466, NASA-CP-2466 
Conference held in Pasadena, CA., 16-19 Jun 86. 


No abstract available. 
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N87-24267/3/GAR 
(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 
High Mass Star Formation in the Galaxy. 
N. Z. Scoville, and J. C. Good. May 87, 18p 
Contract NSF AST-84-12473 
In NASA, Washington Star Formation in Galaxies p3- 
20. 


The Galactic distributions of Hi, H2, and Hil regions 
are reviewed in order to elucidate the high mass star 
formation occurring in galactic spiral arms and in active 
galactic nuclei. Comparison of the large scale distribu- 
tions of H2 gas and radio Hil regions reveals that the 
rate of formation of OB stars depends on (n sub H2) 
sup 1.9 where (n sub H2) is the local mean density of 
H2 averaged over 300 pc scale ths. In addition the 
efficiency of high mass star formation is a decreasing 
function of cloud mass in the r 200,000 to 
3,000,000 solar mass. These results suggest that high 
mass star formation in the galactic disk is initiated 
cloud-cloud collisions which are more frequent in the 
spiral arms due to orbit a. Cloud-cloud colli- 
sions may also be responsible for high rates of OB star 
formation in interacting galaxies and galactic nuclei. 
Based on analysis of the Infrared Astronomy Satellite 
(IRAS) and CO data for selected GMCs in the Galaxy, 
the ratio L sub |R/M sub H2 can be as high as 30 solar 
luminosity/solar mass for GMCs associated with Hil 
regions. The L sub IR/M sub H2 ratios and dust tem- 
perature obtained in many of the high luminosity IRAS 
— are similar to those encountered in galactic 

MCs with OB star formation. High mass star forma- 
tion is therefore a viable explanation for the high infra- 
red luminosity of these galaxies. 


742,293 


N87-24268/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
Ecole Normale Superieure, Paris (France). 
Diffuse infrared Emission of the Galaxy: Large 
Scale Properties. 
Abstract Only. 
J. L. Puget, M. Perault, F. Boulanger, and E. 
Falgarone. May 87, 1p 
In NASA, Washington Star Formation in Galaxies p21. 


A quantitative analysis of Infrared Astronomy Satellite 
(IRAS) data in the galactic plane shows that: about 
66% of the power radiated in the 100 micrometer band 
comes from the diffuse medium, the other 33% 
coming from well identified luminous sources. The dif- 
fuse emission has almost constant colors throughout 
the Galaxy, similar to the local cirrus colors. The 
sources have a much lower 12 micrometer/25 mi- 
crometer and a much high 60 micrometer/100 mi- 
crometer emission ratio than the diffuse component, 
giving a very striking anticorrelation in the color-color 
diagrams. The separation between one narrow and a 
second broader component shows that the molecular 
component does not provide much more than one half 
of the diffuse emission in the molecular ring: this im- 
plies a 4 pi nul(nu) emissivity at 100 micrometers for 
the atomic component of about 2.4 x 10 to the minus 
30th watts per H atom, 10 times higher than the emis- 
sivity of the molecular component at the same galacto- 
centric radius. The atomic component emissivity 
measures the interstellar radiation field density. The 
temperature distribution of the 2 components is dis- 
cussed comparing IRAS data with measures of the 
900 micrometer emission of the galactic plane, which 
appears to be dominated by cold dust in the narrow 
component. 
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Origin of the Diffuse Galactic IR(infrared)/Submm 
Emission: Revisited after Iras. 
P. Cox, and P. G. Mezger. May 87, 13p 


— Washington Star Formation in Galaxies p23- 


Balloon observations are compared with Infrared As- 
tronomy Satellite observations. There was good 
agreement for the longitudinal profiles. However, the 
dust emission observed by IRAS, contrary to the bal- 
loon observations which show dust emission only 
within the absolute value of b is equal to or less than 3 
degrees, extends all the way to the galactic pole. The 
model fits were repeated using more recent param- 
eters for the distribution of interstellar matter in the ga- 
lactic disk and central region. The IR luminosities are 
derived for the revised galactic distance scale of solar 
radius - 8.5 Kpc. A total IR luminosity of 1.2 E10 solar 
luminosity is obtained, which is about one third of the 
estimated stellar luminosity of the Galaxy. The dust 
emission spectrum lambdal(sub lambda) attains its 
maximum at 100 micrometers. A secondary maximum 
in the dust emission spectrum occurs at 10 microme- 
ters, which contains 15% of the total IR luminosity of 
ne ow: The galactic dust emission spectrum was 

red with the dust emission spectra of external 
RAS galaxies. The warm dust luminosity relates to the 
present OB star formation rate, while flux densities ob- 
served at longer submm wavelengths are dominated 
by cold dust emission and thus can be used to esti- 
mate gas masses. 
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N87-24270/7/GAR 

(Order as N87-24266 PC A99/MF E03) 
State Univ. of New York at Stony Brook. Astronomy 
Program. 
Masses, Luminosities and Dynamics of Galactic 
Molecular Clouds. 
P. M. Solomon, A. R. Rivolo, T. J. Mooney, J. W. 
Barrett, and L. J. Sage. May 87, 25p 
In NASA, Washington Star Formation in Galaxies p37- 
59. 


Star formation in galaxies takes place in molecular 
clouds and the Milky Way is the only galaxy in which it 
is possible to resolve and study the physical properties 
and star formation activity of individual clouds. The 
masses, luminosities, dynamics, and distribution of 
molecular clouds, primarily giant molecular clouds in 
the Milky Way are described and analyzed. The obser- 
vational data sets are the Massachusetts-Stony Brook 
CO Galactic Plane Survey and the IRAS far IR images. 
The molecular mass and infrared luminosities of glac- 
tic clouds are then compared with the molecular mass 
and infrared luminosities of external galaxies. 
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N87-24271/5/GAR 

(Order as N87-24266 PC A99/MF E03) 
Washington Univ., Seattle. 
IRAS(infrared Astronomy Satellite) Colors of VLA 
(Very Large Array) Identified in the 
Galaxy. 
M. Fich, and S. Terebey. May 87, 4p 
In NASA, Washington Star Formation in Galaxies p63- 
66 


Infrared Astronomy Satellite (IRAS) sources found 
within 4 degrees of | = 125 deg, b = 2 deg on the 3rd 
HCON 60 micrometer Sky Brightness Images were ob- 
served at the Very Large Array (VLA). Regions were to 
be identified where massive stars are forming by look- 
ing for small areas of radio continuum emissions. The 
IRAS sources could be divided into three groups by 
their IRAS 12 micrometer/25 micrometer and 60 mi- 
crometer/100 micrometer color. The group identified 
with star forming regions contained essentially all of 
the objects with extended radio emission. In all of 
these cases the extended radio emission showed a 
morphology consistent with the identification of these 
objects as Hil regions. The conclusion drawn is that 
star formation regions can be distinguished from other 
objects by their infrared colors. 
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National Aeronautics and Space Administration, New 
York. Goddard Inst. for Space Studies 


Star Formation in Carina OB1: Observations of a 
Giant Molecular Cloud Associated with the eta Car- 


inae Nebula. 
Sy Grabelsky, R. S. Cohen, and P. Thaddeus. May 
4p 


In NASA Washington Star Formation in Galaxies p67- 


A giant molecular cloud associated with the eta Car- 


Clear 
the Hil region and the molecular cloud is found in the 
relative motions of the ionized gas, the molecular gas, 
and the dust; simple energy and momentum consider- 
ations suggest that the Hil r is responsible for the 
observed cloud . The 


young clusters in the Carine nebula, includes the 
erally older cluster NGC 3325, NGC 3293, and IC 
2581. The overall star formation efficiency in the cloud 
complex is estimated to be approximately 0.02. 
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Lab., Pi , CA. 


T. B. H. Kuiper, J. B. Whiteoak, and J. W. F 

May 87, 4p 

In NASA, Washington Star Formation in Galaxies p71- 
74. Sponsored by JPL. 


A catalog of southern dust cloud properties is being 
compiled to aid in the planning and analysis of radio 
spectral line surveys in the southern hemisphere. Ulti- 
mately, images of dust temperature and column densi- 
ty will be produced. For the interim, a list of the 60 and 
100 micrometer fluxes was prepared for the cores and 
adjacent backgrounds of 65 prominent dust clouds. 
Dust temperatures and column densities were derived. 
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(Order as N87-24266 PC A99/MF E03) 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Redistribution of OB Star Luminosity and the 
Warming of Molecular Clouds. 
D. Leisawitz. May 87, 4p 
—_— Washington Star Formation in Galaxies p75- 


Infrared Astronomy Satellite (IRAS) observations of 
the neighborhoods of six outer-Galaxy Hil regions 
were combined with CO observations to show that 
most of the far infrared (FIR) luminosity from within ap- 
proximately 25 to 75 pc of the ionizing stars is contrib- 
uted by dust in molecular clouds, not by dust in the 
low-density ionized gas. Dust associated with the 
clouds is warmed by absorption of UV and visible light 
from the cluster of stars responsible for the ionization. 
Most of the OB cluster starlight is not absorbed locally. 
A fraction of the order of 10% of the OB cluster lumi- 
nosity is absorbed by nearby molecular clouds and rer- 
adiated as FIR light. The luminosity per unit mass for 
the heated clouds is approximately 3 to 13 solar lumi- 
nosity/solar mass, approximately one order of magni- 
tude greater than the corresponding ratio for clouds 
found near clusters without O stars, and two orders of 
magnitude greater than the ratio for dark clouds 
heated primarily by the interstellar radiation field. If the 
observations of clouds near outer-Galaxy HI! regions 
are used to characterize the molecular clouds heated 
by Hil regions in the inner-Galaxy, then at most 30% of 
the Galaxy's molecular cloud mass is actively engaged 
in the formation of massive stars at the present time. 


742,300 
N87-24275/6/GAR 

(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 
Maps of Millimeter Wave Emission from Three Ga- 
lactic Star-F Regions. 
M. Barsony. May 87, 4p 
Contracts NSF AST-84-12473, NSF AST-84-03054 
In NASA, Washington Star Formation in Galaxies p79- 
82. 


In order to investigate the gas dynamics around young 
stellar objects, three sources were mapped which ex- 
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hibit supersonic velocities in the 115 GHZ, J = 1-0 
transition of CO. The maps, made with the Owens 
Valley Radio Observatory Millimeter Interferometer, 
are the t spatial resolution images currently 
available of millimeter-wave continuum and line emis- 
sion from the sources S106, S87, and LkHalpha101. 
Observations were made in the CS (J = 2-1) and C- 
130 (J = 1-0) transitions. In all the sources, the obser- 
vations indicate that the ionized stellar wind is sweep- 
ing up ambient molecular gas. The molecular gas is 
found adjacent to the outer edges of the ionized winds, 
which originate in embedded infrared sources. From 
the observations presented, it may be inferred that the 
outflowing ionized winds are channeled by the sur- 
rounding dense, neutral gas. 
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N87-24276/4/GAR 
(Order as N87-24266 PC A99/MF E03) 

pars 9 Ripouniversiet (Netherlands). Space Re- 
Shock Heated Dust in L 1551: L(IR) (Infrared) Great- 
er Than 20 Solar Luminosities. 
F. O. Clark, R. J. Laureijs, G. Chiewicki, C. Y. Zhang, 
and W. Vanoosterom. May 87, 4p 
In NASA, Washington Star Formation in Galaxies p83- 


The infrared bolometric of the extended 
emission from the L1551 flow exceeds 20 solar lumin- 
osities. Ultraviolet radiation from the shock associated 
with the flow appears to heat the dust r shock 
temperatures from 10,000 to 90,000 K in L1551, ve- 


mately 40 solar luminosities. The total energy reaure 
infrared emission over a 10 year life- 

to the 46th to 47th ergs, two orders of mag- 

than previous estimates for L1551. Infra- 

offers a method of probing interstellar 


’ — sampling “ne untraviolet halo surrounding 
. At least one current model for bipolar flows 
is capable of meeting the energetic requirements. 
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(Order as N87-24266 PC A99/MF E03) 
illinois Univ. at Urbana 
physical OH ee in Star-Forming Eee and 
the Inferred Fields. 
4 hi, and W. D. Watson. May 87, 5p 
gg A, Washington Star Formation in Galaxies p87- 


Results of further calculations to on cme Bs the cause for 
the circular polarization of astrophysical OH masers in 
regions of star formation are presented. Calculations 
are given for both the nonlinear, Zeeman overlap me- 
chanishm, and the Cook mechanism. The previous 
result that magnetic field strengths of a few milligauss 
or greater are required, still survives. 
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N87-24278/0/GAR 

(Order as N87-24266 PC A99/MF E03) 
Toulouse-3 Univ. (France). Centre d'Etude Spatiale 
des Rayonnements. 
ores dum in te Subontinneter tan = -150 Deg to! 
= 82 in the Submillimeter Range. 
E. Caux, and G. Serra. May 87, 4p 
In NASA, Washington Star onndies in Galaxies p93- 
96. Original language document was announced in |AA 
as A87-17077. 


The first almost complete survey of the galactic disk 
from | = -150 deg to! = 82 in the submillimeter 
range (effective wave a = micrometers), per- 
formed with the AGLAE balloon-borne instrument 
modified to include a submillimeter channel, is report- 
ed. The instrumentation and observational procedures 
are described, as are the signal processing and cali- 
bration. The results are presented as a profile of the 
submillimeter brightness of the galactic disk displayed 
as a function of the galactic longitude. This profile ex- 
hibits diffuse emission all along the disk with bright 
peaks associated with resolved sources. The aver- 

galactic spectrum is in agreement with a temper- 
ature distribution of the interstellar cold dust. 
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(Order as N87-24266 PC A99/MF E03) 
Ecole Normale ee. Paris (Fi a. 
Diffuse infrared Emission of the Galaxy: Large 


Scale Properties. 
M. Perault, F. Boulanger, E. Falgarone, and J. L. 


Hy vy May 87, 1p 

ASA, Washington Star Formation in Galaxies p97. 

noe in cooperation with California inst. Of Tech., 
a: na. 


The Infrared Astronomy Satellite (RAS) survey is used 
to study large scale properties and the origin of the 
diffuse emission of the Galaxy. A careful subtraction of 
the zodiacal light enables profiles of the ga- 
lactic emission at 12, 25, 60, and 100 micrometers to 
be presented 


742,305 
N87-24280/6/GAR 
(Order as N8T- 24266 PC A99/MF E03) 
Administration, 


° y ° 
~! — Washington Star Formation in Galaxies p99- 
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a Astr Observations are presented for 

the diffuse infrared (IR) emissions from the galactic 
plane at wavelengths of 60 and 100 micrometers and 
the total far infrared intensity and its longitudinal vari- 
ations in the disk were derived. Using available CO, 5 
GHz radio-continuum, and HI data, the IR lu 

per hydrogen mass and the infrared excess (IRE) ratio 
[ithe Galaxy wore derived. The longitudinal profiles of 
the 60 and 100 micrometer emission were linearly de- 
composed into three components that are associated 
with molecular (H2), neutral (HI), and ionized (Hil) 
phases in the interstellar medium (ISM), and the rele- 
vant dust properties were derived in each phase. Impli- 
cations of the findings for various models of the diffuse 
IR emisison and for star formation in the galactic disk 
are discussed. 
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(Order as N87-24266 PC A99/MF E03) 
High Altitude eneteny hy yg co. 
Correlation between IRAS (infrared Astrono- 
my Satellite) infrared Cirrus at 60 or 100 Microme- 
ters and Neutral Atomic Hydrogen in the Outer 


S. Terebey, and M. Fich. May 87, 3p 
In NASA, Washington Star Formation in Galaxies 
p103-105 


A linear correlation was found between the infrared 
- at 100 or 60 micrometers and neutral atomic hy- 

ogen near the Sore plane. Infrared Astronomy 
Sataiite (IRAS) Brightness images were com- 
pared to the 0.5 deg resolution Weaver-Williams HI 
survey in two oe ad of the outer Galaxy near! = 125 
deg and! = 21 The dust temperature inferred is 
nearly uniform we in reasonable agreement with theo- 
retical predictions of thermal dust emission. 


742,307 
N87-24282/2/GAR 
(Order as N87-24266 PC A99/MF E03) 

Science and Engineering Research Council, Chilton 
frp Ring: Galactic or Extragalacti 

Arp or Extragalactic. 
J. A. Abolins, and W. L. Rice. May 87, 4p 
In NASA, Washington Star Formation in Galaxies 
p107-110 


The Arp Ring is a faint, loop-like structure around the 
northern end of M81 which becomes apparent only on 
deep optical photographs of the galaxy. The nature of 
the Ring and its proximity to M81 are uncertain. Is it 
simply foreground structure, part of this galaxy, or is it 
within the M81 system Infrared Astronomy Satellite 
(IRAS) maps of the region show a far-infrared counter- 
part of the Ring. The infrared data are compared with 
previous optical and radio observations to try to ascer- 
tain its physical nature. The poor correlation found be- 
tween the common infrared/optical structure and the 
distribution of extragalactic neutral hydrogen, and the 
fact that its infrared properties are indistinguishable 
from those of nearby galactic cirrus, imply that the Arp 
Ring is simply a ring structure in the galactic cirrus. 


742,308 
N87-24283/0/GAR 


44 VOL. 87, No. 19 


(Order as N87-24266 PC A99/MF E03) 
Groningen Rijksuniversiteit (Netherlands). Space Re- 
search Lab. 


infrared Properties 

IRAS (infrared Astronomy Satellite) 

G. Chiewicki, R. J. Laan |. O. Clark, and P. R. 
Wesselius. May 87, 5p 

In NASA, Washington Star Formation in Galaxies 
p113-116. 


The analysis of several diffuse interstellar clouds ob- 
served by the Infrared Astronomy Satellite (IRAS) is 
presented. The 60/100 micrometer flux ratios appear 
to be nearly constant in clouds with up to 1 sup m 
visual extinction at the center. Observations of a highly 
regular cloud in Chamaeleon show that the 12/100 mi- 
crometer ratio peaks at an intermediate radial distance 
and declines towards the center of the cloud. These 
observations indicate that nonequilibrium emission ac- 
counts only for the 12 and 25 micrometer bands; 
strong emission observed at the 60 micrometer band 
is probably due to equilibrium thermal radiation. The 
correlation of the 12 micrometer emission with a red 
excess observed for a high latitude cloud, L1780, is 
shown to be consistent with the assumption that both 
features are due to fluorescence by the same molecu- 
lar species. 
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(Order as N87-24266 PC A99/MF E03) 
ws vee Inst. fuer Radioastronomie, Bonn (Germa- 


TAS (it AS (Infrared Astronomy Satellite) Observations 


e oo and erLg Leene. May 87, 5p 
In NASA, Washington Star Formation in Galaxies 
p117-121. 


The Infrared Astronomy Satellite (IRAS) observations 
of the Pleiades region are reported. The data show 
large flux densities at 12 and 25 micrometers, ex- 
tended over the optical nebulosity. This strong excess 
emission, implyi eon ramen of a few hundred de- 
grees Kelvin, i tes a population of very smail 
grains in the Pleiades. It is suggested that these grains 
are similar to the small grains needed to explain the 
surface brightness measurements made in the ultra- 
violet. 


742,310 
N87-24285/5/GAR 
(Order as N87-24266 PC A99/MF E03) 
Hawaii Univ., Honolulu. 
Star Formation in Normal Galaxies. 
C. G. Wynn-williams. May 87, 8p 
Contract NSF AST-84-18197 
In NASA, Washington Star Formation in Galaxies 
p125-131. 


The ways in which recent infrared observations, par- 
ticularly by the Infrared Astronomy Satellite (IRAS), 
have influenced ideas about star formation in normal 
galaxies, are discussed. 


742,311 
N87-24286/3/GAR 

(Order as N87-24266 PC A99/MF E03) 
Queen Mary Coll., London (England). Theoretical As- 
tronomy Unit. 
Models for infrared Emission from IRAS (infrared 
Astonomy Satellite) Galaxies. 
M. Rowan-robinson. May 87, 20p 
In NASA, Washington Star Formation in Galaxies 
p133-152. 


Models for the infrared emission from Infrared Astron- 
omy Satellite (IRAS) galaxies by Rowan-Robinson and 
Crawford, by deJong and Brink, and by Helou, are re- 
viewed. Rowan-Robinson and Crawford model the 12 
to 100 micrometer radiation from IRAS galaxies in 
terms of 3 components: a normal disk component, due 
to interstellar cirrus; a starburst component, modeled 
as hot stars in an optically thick dust cloud; and a Sey- 
fert component, modeled as a power-law continuum 
immersed in an n(r) variation r sup -1 dust cloud asso- 
ciated with the narrow-line region of the Seyfert nucle- 
us. The correlations between the luminosities in the 
different components, the blue luminosity, and the X- 
ray luminosity of the galaxies are consistent with the 
model. Spectra from 0.1 to 1000 micrometers are pre- 
dicted and compared with available observations. The 
de Jong and Brink, and Helou, model IRAS non-Sey- 
fert galaxies in terms of a cool (cirrus) component and 
a warm (starburst) component. The de Jong and Brink 


estimate the face-on internal extinction in the galaxies 
and find that it is higher in galaxies with more luminous 
starbursts. In Helou’s model the spectrum of the warm 
component varies strongly with the luminosity in that 
component. The three models are briefly compared. 


742,312 
N87-24287/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 
Origin of the 40-120 Micrometer Emission of 
Galaxy Disks: A with H-aipha Fluxes. 
C. J. L. Persson, and G. Helou. May 87, 8p 
In NASA, Washington Star Formation in Galaxies 
p153-160. Sponsored by JPL. 


A comparison of 40 to 120 micrometer Infrared Astron- 
omy Satellite (IRAS) fluxes with published H alpha and 
UBV photometry shows that the far infrared emission 
of galaxy disks consists of at least two components: a 
warm one associated with OB stars in Hil-regions and 
young star-forming complexes, and a cooler one from 
dust in the diffuse, neutral interstellar medium, heated 
by the more general interstellar radiation field of the 
old disk population (a cirrus-like component). Most 
spiral galaxies are dominated by emission from the 
cooler component in this model. A significant fraction 
of the power for the cool it must originate 


with non-ionizing stars. For a normal spiral disk there is 
a substantial uncertainty in a star formation rate de- 
rived using either the H alpha or the far infrared lumi- 
nosity. 


742,313 
N87-24288/9/GAR 
(Order as N87-24266 PC A99/MF E03) 
Kitt Peak National Observatory, Tucson, AZ. 
Star Formation in the Magellanic Clouds. 
J. A. Frogel. May 87, 6p 
In NASA, Washington Star Formation in Galaxies 
p161-166. 


Because of their proximity, the Magellanic Clouds pro- 
vide the opportunity to conduct a detailed study of the 
history and current state of star formation in dwarf ir- 
regular galaxies. There is considerable evidence that 
star formation in the Clouds was and is proceeding in a 
manner different from that found in a typical well-or- 
dered spiral galaxy. Star formation in both Clouds ap- 
pears to have undergone a number of relatively in- 
tense bursts. There exist a number of similarities and 
differences in the current state of star formation in the 
Magellanic Clouds and the Milky bee * Examination of 
Infrared Astronomy Satellite (IRAS) sources with 
ground based telescopes allows identification of highly 
evolved massive stars with circumstellar shells as well 
as several types of compact emission line objects. 


742,314 
N87-24289/7/GAR 

(Order as N87- oe PC ia E03) 
Kitt Peak National Observatory, Tucson, AZ 
Measuring Star Formation es in Blue Galaxies. 
J. S. Gallagher, and D. A. Hunter. May 87, 11 
In NASA, Washington Star Formation in 
p167-177. Sponsored in part by JPL. 


The problems associated with measurements of star 
formation rates in galaxies are briefly reviewed, and 
specific models are presented for determinations of 
current star formation rates from H alpha and Far Infra- 
red (FIR) luminosities. The models are applied to a 
sample of optically blue irregular galaxies, and the re- 
sults are discussed in terms of star forming histories. It 
appears likely that typical irregular galaxies are forming 
stars at nearly constant rates, although a few exam- 
ples of systems with enhanced star forming activity are 
found among Hil regions and luminous irregular galax- 
ies. 


alaxies 
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(Order as N87-24266 PC A99/MF E03) 
Texas Univ. at Austin. Dept. of Astronomy. 
yo ata of Galaxies with the Nobeyama 
4 
Y. Sofue, T. Handa, M. Hayashi, and N. Nakai. May 
87, 18p 
In NASA, Washington Star Formation in Galaxies 
p179-196. 


High-resolution (15 inch), filled aperture maps of the 
(J = 1-0) line emission were obtained for several 
nearby, CO-bright galaxies like M82, M83, IC342, and 





NGC891 in order to study star forming activity in these 
galaxies. 


742,316 
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(Order as N87-24266 PC A99/MF A01) 
Massachusetts Univ., Amherst. 


ner. 1 
Contract NS AST-82-1 252 
In NASA, Washington Star Formation in Galaxies 
p197-215. Sponsored by JPL. 


The CO distributions and total molecular content of 
160 galaxies were observed using the 14 meter milli- 
meter telescope of the FCRAO. For the luminous, rela- 
tively face-on Sc galaxies, the azimuthally averaged 
CO distributions are centrally peaked, while for the Sb 
and Sa galaxies the CO distributions often exhibit cen- 
tral CO holes up to 5 kpc across. None of the Sc galax- 
ies have CO distributions which resemble the Milky 
Way. A al correlation was found between total 
CO and 1 See 
relation is highly correlated with dust temperature. No 
strong correlation of IR luminosities was found with HI 
masses, and it was thereby concluded that the infrared 
emission is more directly tied to the molecular content 
laxies. It is ted — laxies which have 
high Star Formation Effiencies (SFEs) produce more 
stars per unit molecular mass, hereby increasing the 
average temperature of the dust in the star forming re- 
=. Irregular galaxies and galaxies previously identi- 
led as mergers have the highest observed star forma- 
tion efficiencies. For the mergers, evidence was found 
that the IR/CO luminosity ratio increases with the 
merger age estimated by Joseph and Wright (1985). 


742,317 
N87-24292/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
7 er fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 
Submm Observations of IRAS Galaxies. 
Abstract Only. 
R. Chini, E. Kreysa, E. Kruegel, and P. G. Mezger. 
May 87, 1p 
In NASA, Washington Star Formation in Galaxies 
p217. 


Twenty-six galaxies from the Infrared Astronomy Sat- 
ellite (IRAS) point source catalog were observed at 
250 and 1300 micrometers. The Far Infrared (FIR) 
spectra from 25 to 1300 micrometers are interpreted in 
terms of two dust components of about 16 and 53 K. 
Flux densities at 1300 micrometers are used to esti- 
mate the total gas mass M sub g. The warm dust luimi- 
nosity L sup W is considered to be proportional to M 
sub g sup 0.9 in the mass range 3 x 10 to the 8th is 
equal to or less than M sub g/solar mass is equal to or 
less than 10 to the 12th power. The efficiency of star 
formation seems to be four times higher in barred and 
peculiar galaxies than in Sc types. 


742,318 
N87-24293/9/GAR 

(Order as N87-24266 PC A99/MF E03) 
Hawaii Univ., Honolulu. 
Stellar Bars and the Spatial Distribution of Infrared 
Lumi 
N. Devereux. May 87, 8p 
In NASA, Washington Star Formation in Galaxies 
p219-226. 


Ground-based 10 micrometer observations of the cen- 
tral region of over 100 infrared luminous galaxies are 
presented. A first order estimate of the spatial distribu- 
tion of infrared emission in galaxies is obtained 
through a combination of ground-based and Infrared 
Astronomy Satellite (IRAS) data. The galaxies are 
nearby and primarily noninteracting, permitting an un- 
biased investigation of correlations with Hubble type. 
Approximately 40% of the early-type barred galaxies in 
this sample are associated with enhanced luminosity 
in the central (approximately 1 kpc diameter) a 
The underlying luminosity source is attributed t th 
Seyfert and star formation activity. Late-type spirals 
are different in that the spatial distribution of infrared 
emission and the infrared luminoisty are not strongly 
dependent on barred morphology 


742,319 
N87-24294/7/GAR 

(Order as N87-24266 PC A99/MF E03) 
Ohio State Univ., Columbus. 


Star Formation and Spiral Structure in M81. 

M. Kaufman, and F. N. Bash. May 87, 7p 

In NASA, Washington Star Formation in Galaxies 
p227-233. 


High resolution digitized images of M81 in the radio 
continuum, H alpha, H |, and | band are used to see 
how well various density wave models ee in detail 
with observations. It was found that observed 
width of the nonthermal radio arms favors a cloudy 
version of a wave model. The radial distribution 
ee ee ec ane epoca Se 
simple expression of Shu and Visser for star formation 
by a density wave. The observed displacements of the 
giant radio H Ii regions from the spiral velocity shock 
indicate that some revisions in the details of the ballis- 
tic particle mode! of Leisawitz and Bash are necessary. 


742,320 
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Radiostraling van Zon en Melkweg, Dwinge- 
io0 (N 


). 
Hii Regions in M51: Radio and Optical Observa- 


J. M. Vanderhulst, and R. C. Kennicutt. May 87, 4p 
Contracts NSF AST-84-20374, NATO-82-0592 

In NASA, Washington Star Formation in Galaxies, 
p235-238. 


High resoluton, dual frequency radio observations and 

calibrated H alpha surface photometry of the spiral 
galaxy M51 are used to determine the physical proper- 
ties of the 40 brightest Hil region complexes. M51 ap- 
pears to have a normal Hil reg population when 
compared with other nearby galaxies for which 
good data exist. The radio and H alpha data were used 
to measure the extinction toward the Hil regions. The 
extinction is very patchy but appears to have a weak 
trend to become on the aver: smaller toward large 
galactocentric radii. This trend is consistent with a pos- 
sible metallicity gradient in M51. The radio determined 
extinctions were compared with Balmer decrement ex- 
tinctions and good agreement was found between the 
two, contrary to previous studies of M51 and other gal- 
axies. 
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(Order as N87-24266 PC A99/MF E03) 
California inst. of Tech., Pasadena. 
IRAS (infrared Astronomy Satellite) and Ground- 
Based of Star Formation Regions in 
the Magellanic Clouds. 
J. H. Elias, and J. A. Frogel. May 87, 5p 
In NASA, Washington Star Formation in Galaxies p 
eae (See N87-24266 17-89). Sponsored in Part by 


The Infrared Astronomy Satellite (IRAS) detected sev- 
eral hundred individual regions of star formation in the 
Large and Small Magellanic Clouds. Nearly two dozen 
of the brightest such sources were searched for from 
the ground at 10 micrometers; most of these were lo- 
cated and measured at wavelengths from 0.6 to 20 mi- 
crometers. Three principle results emerge from this 
Study: First, the IRAS data show that star formation is 
considerably less active in the SMC than in the LMC, 
relative either to mass, luminosity, or H | content. The 
reduced activity in the SMC is consistent with the 
smaller amount of molecular material inferred from CO 
observations. Second, the sizes of the objects r. 
from less than a few arcsecs (objects which look like 
extremely compact Hil regions, with little or no ex- 
tended radio, optical, or infrared emission) to some 
tens of arcsecs across oy Hil regions, of which the 
largest and brightest is 30 Doradus). Third, there are 
no obvious differences in the characteristics of the 
central portions of the LMC and SMC sources; all look 
like Galactic H II regions of similar luminosity. 


742,322 
N87-24297/0/GAR 
(Order as N87-24266 PC A99/MF E03) 
Minnesota Univ., Minneapolis. 
Star Formation in the Large Magellanic Cloud. 
T. J. Jones, A. R. Hyland, and P. M. Harvey. May 87, 


2p 
In NASA, Washington Star Formation in Galaxies p 
245-246 (See N87-24266 17-89). 


What role the Large Magellanic Cloud (LMC), a dwarf 
— galaxy, plays in understanding infrared lumi- 

laxies is discussed. There are two main rea- 
an the LMC may prove helpful. One, the LMC is only 
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luminosity systems. Second, the environment in the 

te is distinctly different than in the Milky Way, at 
least those parts of the Milky Way interior to the sun, 
where most of the studies of massive star formation 
were concentrated. The LMC is an interacting system 
with a large amount of neutral hydrogen that is 

around by the galaxy’s encounter with the Milky Way. 
Perhaps a understanding of star formation proc- 
ess in the LMC will provide guidance in the study of the 
infrared luminous galaxies. Two questions which will 
be addressed are: how is star formation in the LMC 
similar to the Milky Way Galaxy, and how is it different. 
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Magellanic Cloud) Hil Regions. 
por rig and F. Viallefond. May 87, Sp 
in NA Star Formation in Galaxies p 
247-251 (See N87-24266 17-89). 


The infrared excess (IRE) of the Large Magellanic 
Cloud (LMC) Hil nebulae is found to correlate positive- 
ly with the temperature of the ambient radiation field or 
with the He(+)/H(+) abundance ratio. This result is 
discussed in terms of a selective absorption of the 
photons in the ra 504 to 912 A relative to the He 
ionizing photons. This interpretation may explain the 
paradox of finding hi excited nebulae with only rel- 
atively moderate equivalent width of their Balmer lines. 
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TAS Unravel weuntion of Washi 
wy Ae a ) Observations 


8 Huron Ww. Rice J. Gallagher, and F. Gillett. May 
87, 4p 

In NASA, W. ion Star Formation in Galaxies, 
p253-256. Sponsored in part by NASA. 


Normal irregular galaxies seem to be unusual in having 
vigorous star formation yet pees | the many dark neb- 
ulae | of spirals. The Infrared Astronomy Satellite 
(IRAS) observations of a large sample of irregulars are 
used to explore the dust contents of these galaxies. 
Compared to normal spirals, the irregulars generally 
have higher L sub |IR/L sub B ratios, warmer {(100)/ 
(60) dust color temperatures, and lower globally-aver- 
aged dust/gas ratios. The relationship between the in- 
frared data and various global optical properties of the 
galaxies is discussed. 
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coanbeth irregular Galaxies 
D. A. Hunter, and J. S. Gallagher. May 87, 1p 
In NASA, Washington Star Formation in Galaxies, 


p257. 


In Infrared Astronomy Satellite (RAS) observations of 
irregular galaxies, galactic blue luminosities were 
based on standard optical definitions. The blue lumino- 
sities (L sub B) were derived from the biue absolute 
magnitude (M sub B) or form the in band flux. However, 
the L sub B system for spiral galaxies was based on 
quasi-bolometric (rather than in band) fluxes. The for- 
mulation and resulting statements are corrected. 
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National Aeronautics and Space Administration, 
Washington, DC. 
IVE Observations of - —~ ama Blue Star Associa- 
tions in| Galaxies. 
S. A. Lamb, D. A. Hunter, and J. S. Gallagher. May 
87, 4p 
Contract NAG5-404 
In NASA, Washington Star Formation in Galaxies p 
259-262 (See N87-24266 17-89). 


Two regions of recent star formation in blue irregular 
galaxies were observed with the IUE in the short wave- 
length, low dispersion mode. The spectra indicate that 
the massive star content is similar in these regions and 
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is best fit by massive stars formed in a burst and now 
approximately 2.5 to 3.0 million years old. 
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Neutral Hydrogen and Star Formation in irregular 

Galaxies. 

E. D. — May 87, >, 

in NASA, Formation in Galaxies, 

263-266. senna in part by the Netherlands Orga- 

nization for the Advancement of Pure Research. 
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there is no apparent systematic trend with galaxy size. 
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sson, W. Rice, and G. D. Bothun. May 87, 


5p 
In NASA, Washington Star Formation in Galaxies, 
p273-276. 


infrared Astronomy Satellite (IRAS) detection rates at 


60 micrometers were determined for the Uppsala Gen- 
eral Catalog of Galaxies (Nilson 1973; the UCG). Late- 
type spirals, characterized by a normal IR/B ratio of 
approximately 0.6, are detected to a velocity of ap- 
proximately 6000 km/s for L sub B = L sub *. trary 
to the situation for IRAS-selected galaxy samples, little 
evidence was found for a correlation between IR/B 
and 60/100 micrometer in this large optically-selected 
sample. Thus a significant fraction of the IRAS-meas- 
ured far-infrared flux from normal spirals must originate 
in the diffuse interstellar medium, heated by the inter- 
stellar radiation field. Support was not found for Bur- 
stein and Lebofsky’s (1986) conclusion that spiral 
disks are optically thick in the far-infrared. 


742,330 
N87-24305/1/GAR 
(Order as N87-24266 PC A99/MF A01) 
Arecibo a’ Observatory, PR. 
Far-intfrared Properties of Cluster Galaxies. 
M. D. Bicay, and R. Giovanelli. May 87, 5p 
Contract NAS7-918 
in NASA, Washington Star Formation in Galaxies, 
p277-281. 
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Far-infrared properties are derived for a sample of over 
200 ies in seven clusters: A262, Cancer, A1367, 
A1656 (Coma), A2147, A2151 (Hercules), and Pega- 
sus. The !R-selected sample consists almost entirely 
phd IR normal ies, with Log of L(FIR) = 9.79 solar 
09 of L(FIR)/L(B) = Mig and mae of 

s(i09 mer microns) $(60 microns) = 0.42. None of the 
sample galaxies has Log of L(FIR) greater than 11.0 
solar luminosities, and only one has a FIR-to-blue lumi- 
nosity ratio greater than 10. No significant differences 
are found in the FIR properties of Hi-deficient and HI- 

normal cluster galaxies. 


742,331 


N87-24306/9/GAR 

(Order as N87-24266 PC A99/MF A01) 
Centre National de la Recherche Scientifique, Paris 
(France). inst. d'Astrophysique. 
Present Star Formation in Spriais of the Virgo 


Cluster. 

B. Guiderdoni. May 87, 4 
In NASA, Washington 
p283-286. 


From a study of spiral galaxies in the Virgo Cluster 
(VC), it is shown that the RDDO anemics with with smooth 
arms and no sign of present formation of (massive) 
stars have Hi surface densities below a threshold 
value of 2 to 5 x 10 to the 20th power atoms/sq cm. 
This value is very consistent with predictions of theo- 
retical models. It is likely that the Hi disks of VC Hi- 
deficient RDDO anemics were deeply affected by ram 
pressure s' in the intracluster medium, 
while VC HI deficient R spirals were only peripher- 
ally stripped. 


tar Formation in Galaxies, 


742,332 
N87-24307/7/GAR 

(Order as N87-24266 PC A99/MF A01) 
Massachusetts Univ., Amherst. 
Molecular Gas and Star Formation in Hi-Deficient 
by. go Galaxies. 
J an Cnhine S. Young. May 87, 6p 
In ae ashington Star Formation in Galaxies, 
p287- 


Mapping of the CO emission line in 42 Virgo cluster 
galaxies reveals that the molecular gas contents and 

distributions are roughly normal in severaly Hi-defi- 
cient Virgo spirals. The survival of the molecular com- 
ponent mitigates the impact of the Hi-stripping on star 
formation and subsequent galactic evolution. For spi- 
rals which are deficient in Hi by a factor of 10, far-infra- 
red, H alpha line, and nonthermal radio continuum lu- 
minosities are lower by no more than a factor of 2. The 
fact that the inner galactic disks are s' of Hi, 
while CO is normal, suggests that the lifetime of the 
molecular phase is approximately one billion years in 
the inner regions of luminous spirals. 
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N87-24308/5/GAR 

(Order as N87-24266 PC A99/MF A01) 
Arizona State Univ., Tempe. 
Star Formation Rates as a Function of Galaxy 


Mass. 

W. Romanishin. May 87, 4p 

Contract JPL-957317 

In NASA, Washington Star Formation in Galaxies, 
p293-296. 


Correlations were found between the colors and abso- 
lute ~ ory of spiral galaxies. Using optical and/ 
or near IR (1.6 micron) 'S, it was found that lower 
luminosity spirals are systematically biuer than hi 
luminosity spirals. Infrared Astronomy Satellite (IRAS 
far IR luminosities were used to investigate the sug- 
gestion that one prime cause of these color-absolute 
magnitude correlations is a systematic variation with 
galaxy mass of the current star formation rate (SFR) 
per unit mass. To the extent that the IRAS fluxes actu- 
ally measure disk SFR, no correlation of SFR/unit 
mass and galaxy mass was found. Other possible ex- 
planations of the color-absolute magnitude correla- 
tions are discussed, as well as caveats on the use of 
IRAS fluxes as a means of comparing SFRs in galaxies 
of differing mass. 


742,334 


N87-24309/3/GAR 
(Order as N87-24266 PC A99/MF A01) 
California inst. of Tech., Pasadena. 


Global Properties of the Spiral M101. 

C. Beichman, F. Boulanger, W. Rice, C. J. L. 
Persson, and F. Viallefond. May 87, 6p 

In NASA, Washington Star Formation in Galaxies, 
p297-302. Prepared in Cooperation with JPL, Califor- 
nia Inst. Of Tech., Pasadena. 


M101 (NGC 5457) is a classic Sc | spiral galaxy locat- 
ed suffiently nearby, 6.8 Mpc, that its structure can be 
studied even with the coarse resolution of the 
Infrared a (IRAS). The global infra- 
red properties of M101 are addressed including the 
radial dependence of its infrared emission. 


742,335 


N87-24310/1/GAR 
(Order as N87-24266 PC A99/MF A01) 


Bright Bar of M83. 
S. D. Lord, S. E. Strom, and J. S. Young. May 87, 5p 
Contract NSF AST-82-12252 
In NASA, Washington Star Formation in Galaxies, 
p303-307. 


The bright molecular bar in M83 was detected stand- 
ing out as a 100% enhancement of molecular emis- 

sion with respect to the off-bar emission at the same 
radi. The spatial variations in the star formation effi- 
ciency, as traced by H alpha emission and the surface 
density of the interstellar gas, in M83 and M51 were 
compared. Both the central bar of M83 and the spiral 
arms of M51 are regions characterized by high mas- 
sive star formation rates. For M83, it is ascribed that 
both the gas surface density and the star formation ef- 
ficiency are high to the hydrodynamics of the central 
region. 


742,336 


N87-24311/9/GAR 
(Order as N87-24266 PC A99/MF E03) 
Ilinois Univ. at Urbana-Cha: 
Scale Gas in the 


Dissociation of 
Arms of M51. 
R. P. J. Tilanus, and R. J. Allen. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p309-313. Sponsored in part by the Netherlands Orga- 
nization for the Advancement of Pure Research. 


The distribution of the atomic and ionized hydrogen 
along the inner spiral arms of M51 are compared. As is 
the case in M83, the location of both these phases of 
the interstellar medium with respect to the major dust 
lanes suggests that molecular hydrogen is dissociated 
on kpc scales in active star-forming regions, and that 
this dissociation process may strongly affect the ob- 
served morphology of atomic hydrogen in spiral arms. 
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N87-24312/7/GAR 

(Order as N87-24266 PC A99/E03) 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Onsala Space Observatory. 
Structure and Kinematics of the Molecular Spiral 
Arms in M51. 
G. Rydbeck, A. Hjalmarson, L. E. B. Johansson, O. 
E. H. Rydbeck, and T. Wiklind. May 87, 3p 
In NASA, Washington Star Formation in Galaxies, 
p315-317. Sponsored by JPL. 


Mapping of the CO(1-0) emission from the spiral 
galaxy was made with the Onsala 20 m antenna. The 
observations show that the emission is considerably 
enhanced in spiral arms which appear to originate as 
intense ridges of emission about 1 kpc from the nucle- 
us. One of the main objectives for the 1986 observa- 
tions was to study the variations of the tangential ve- 
locity component of molecular gas across a spiral arm. 
The radial velocity was found to have a velocity shift 
similar to that predicted by the density wave theory. 
The present (1986) observations of the inner southern 
spiral arm of M51 show that the tangential velocity 
component also behaves in a way which conforms 
with the density wave model. The molecular arms were 
compared with the H alpha ionized gas arms of Tully 
(1974) and it was found that the ionized gas appears to 
— its maximum intensity slightly outside the molecu- 
lar arm. 
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N87-24313/5/GAR 
(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 





the IRAS Satellite 
(infrared Astronomy ) 


Colors 

G. Helou. May 87, 4p 

In NASA, Washi Star Formation in Galaxies, 
P319-322. Sponsored by JPL. 


A physical interpretation is proposed for the color- 
color diagram of galaxies which are powered by 
star formation. The colors of each galaxy result 


742,339 
N87-24314/3/GAR 

(Order as N87-24266 PC A99/MF E03) 
Amsterdam Univ. (Netherlands). Astronomical Inst. 
Simple Two-Component Model for the Farintrered 
Emission from 


Galaxies. 
T. Dejong, and K. Brink. May 87, 6p 
In NASA, Washington Star Formation in Galaxies, 
P323-328. Sponsored by the Netherlands Foundation 
for Astronomical Research and the Netherlands Orga- 
nization for the Advancement of Pure Research. 


A simple model was constructed to calculate the far- 
infrared emission of galaxies up 

Oe ee es ed nae noel 
stellar radiation field and of a molecular cloud compo- 
nent containing warm dust heated by recently formed 
massive stars. This model is fitted to the optical and 
far-infrared data of 120 Shapley-Ames galaxies and of 
20 optically studied mini-survey galaxies, r 

the determination of blue face-on extinctions a 

the total luminosities of recently born massive stars 
and disk stars. The ratio of these two luminosities is a 
more reliable star formation activity index than the pre- 
viously used ratio L sub IR/L sub B. The results show 
that infrared selected galaxies are on the average 
almost three times more dusty than optically selected 
ones. Only about 10% of the mini-survey galaxies ex- 
hibits strongly enhanced star formation. 


742,340 
N87-24315/0/GAR 

(Order as N87-24266 PC A99/MF E03) 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Onsala Space Observatory 


xy 

T. Wiklind, and G. Rydbeck. May 87, 2p 

In NASA, = Star Formation in Galaxies, 
p331-332. 

nounced in rye as AST. 1 


The detection of CO (J = 1-0) emission in the dwarf 
elliptical galaxy NGC 185 is reported. The presence of 
massive molecular clouds in this early-type galaxy sup- 
ports the idea of recent or omens Stellar formation 
indicated by the population of Stars in the center. 
The CO was detected in two positions in the galaxy, 
the center, and a prominent dustcloud. The emission 
profile has two peaks, roughly centered around the 
systemic velocity. It is found that NGC 185 is overlu- 
minous in a li ~ hs its CO luminosity compared 
with Sc galaxi nt indicate a higher star-for- 
mation Sicioney ay NGC 185 than for the late-type 
galaxies. 


742,341 
N87-24316/8/GAR 

(Order as N87-24266 PC A99/MF A03) 
Lick Observatory, Mount Hamilton, CA. 
Star Fi in 
R. W. Pogge, and P. B. Eskri 
In NASA, Washington Star 
p333-336. 


The first results of an H alpha imaging survey of HI rich 
SO galaxies, which were searched for Hil regions and 
other sources of emission, are presented. The charge 
coupled device H alpha interference filter images were 
made of 16 galaxies. Eight of these galaxies show evi- 
dence for oer star formation, one has nuclear 
emission but no Hil regions, and the remaining seven 
have no emissions detected within well defined upper 
limits. With the exception of one notably peculiar 
galaxy in which the emission from HIl regions appears 
pervasive, the Hil regions are either organized into 


so 
. May 87, 4p 
ormation in Galaxies, 


distributed the 


ies are found to be not 
atypical of the SO class. 


(Order as N87-24266 PC A99/MF E03) 
Telescope Science Inst., Baltimore, MD. 
Theory of Bimodal Star Formation. 
R. F. G. Wyse, and J. Silk. 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p339-342. Sponsored in part by Calspace. 


‘al association of luminous young stars with 
spiral arms in galaxies has led to widespread accept- 
ance of the idea that the formation of massive stars, at 
least, DE ee of inter- 
Stellar gas clouds a spiral density wave. A very 
simple model for the gas in a spiral galaxy, with a spec- 
ified initial surface density and angular velocity is ex- 
amined. Typical results from this simple model, 
Parameters appropriate to NGC 6946, are shown. The 
accuri of the presumption that the molecular gas 
distributions in galaxies is based upon observations of 
CO J = 1-0 emission, is discussed. 


742,344 
N87-24319, 2/GAR 

Order as N87-24266 PC A99/MF E03) 
Pennsylvania State Univ., University Park. Dept. of As- 


tronomy. 

Starburst Galaxies. 

D. W. Weedman. May 87, 12p 

In NASA, Washington Star Formation in Galaxies, 
p351-361. 


The infrared properties of star-forming galaxies, pri- 
marily as determined by the Infrared Astronomy Satel- 
lite (IRAS), are compared to X-ray, optical, and radio 
—— By neeoy functions are reviewed and 
with those derived from optically discovered 
— 487 Markarian galaxies with redshifts 
a publi IRAS 60 micrometer fluxes, yp 1074 
such galaxies in the Center for Astrophysics redshift 
survey. It is found that the majority of infrared galaxies 
which could be detected are low luminosity sources 
already known from the optical samples, but non-infra- 
red surveys have found only a very small fraction of the 
highest luminosity sources. Distributions of infrared to 
optical fluxes and available spectra indicate that the 
majority of IRAS-selected galaxies are starburst galax- 
ies. Having a census of starburst galaxies and associ- 
ated dust allow severl important global calculations. 
The source counts are predicted as a function of flux 
limits for both infrared and radio fluxes. These galaxies 
are found to be important radio sources at faint flux 
limits. Taking the integrated flux to z = 3 indicates that 
such galaxies are a significant component of the dif- 
-fay background, and could be the the dominant 
component depending on the nature of the X-ray spec- 
tra and source evolution. 
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N87-24320/0/GAR 
(Order as N87-24266 PC A99/MF E03) 


4 , and J. L. Turner. May 87, 4p 
NSF AST-86-09907 
Star vemeeten in Galaxies, 
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9 > mmm! for Astrophysics, Cam- 


r Star Formation on 100 Parsec Scales: 0 
Radio Continuum, Hi and CO 


tions. 
J. L. Turner, P. T. P. Ho, and R. N. Martin. May 87, 


4 

Contracts NATO-83/584, NSF AST-85-09907 
wg] Washington Star Formation in Galaxies, 
Pp -386 


A program of radio line and continuum studies of star 
formation in nearby spiral galaxies is reported. The ob- 
jective is a search for hot gas and peculiar dynamics in 
spiral nuclei with 10 arc sec to 30 arc sec angular reso- 
lution. Vigorous star formation is found to be a 
common phenomenon in the inner kpc of spirals. Arc- 
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ASTRONOMY & ASTROPHYSICS 
Astrophysics 


second resolution observations of radio continuum 
emission at 6 and 2 cm were used to separate the ther- 
mal and nonthermal radio components. It was found 
that thermal and nonthermal emission are well mixed 
even on sizescales of 10 pc. To understand the reason 
pa the pee ag oe eit. Papaya ame Ag 
spiral nuclei, Hi and CO emission in these 

studied. The CO transition was detected in M51, a2, 
NGC 253, NGC 6946 and IC 342 with T sub a approx. 
0.5 to 2.0 K, at 20 arc sec angular resolution. The dy- 
namics and spatial distribution of nuclear gas are being 
Studied using VLA HI maps with 30 arc sec synthe- 
sized beams. Evidence for noncircular motions in HI 
was found in the nucleus of IC 342. 


742,348 
N87-24323/4/GAR 
(Order as N87-24266 PC A99/MF E03) 
Administration, 


Extremely 

M. Harwit, J. R. Houck, B. T. Soifer, and G. G. C 
Palumbo. May 87, 7p 

Contract NAGW-761 

In NASA, Washington Star Formation in Galaxies, 
p387-393. 


The Infrared Astronomical Satellite (IRAS) survey un- 
covered a class of Extremely Luminous Far Infrared 
Sources (ELFS), exhibiting luminosities up to and oc- 
casionally exceeding hp hgh AAD | 
Arguments are presented to show that sour 

Guindhiies L cmest to or greater Gan 9 x 1 10 to the 
10th power L sub 0 may represent gas rich galaxies in 
collision. The more conventional ph tee of these 
sources as sites of extremely active star formation fails 
to explain the observed low optical luminosities of 
ELFS as well as their high infrared excess. in contrast, 
a collisional model heats gas to a temperature of 
approx. 10 to the 6th power K where cooling takes 
place in the extreme ultraviolet. The UV is absorbed by 
dust and converted into far infrared radiation (FIR) 
without generation of appreciable optical luminosity. 
Gas recombination as it cools generates a Lyman 
alpha photon only once for every two extreme ultravio- 
let approx. 50eV photons emitted by the 10 to the 6th 
power gas. That accounts for the high infrared excess. 
Finally, the model also is able to explain the observed 
luminosity distribution of ELFS as well as many other 
traits. 


742,349 
N87-24324/2/GAR 

(Order as N87-24266 PC A99/MF E03) 
Johns Hopkins Univ., Baltimore, MD. 
Star Formation and Dynamics in Starburst Nuclei. 
C. A. Norman. May 87, ®p 
In NASA, Washington tar Formation in Galaxies, 
395-400. Prepared in Cooperation with Space Tele- 
scope Science Inst.,Baltimore, MD. 


A simple model is presented for gas inflow through a 
disk galaxy driven by interacting galaxies through the 
action of a non-axisymmetric disturbance acting on the 
disk whose gas is modelled as an ensemble of gas 
clouds. Cloud collisions, as well as a vital proc- 
ess in forcing gas inflow to the center of the disk, are 
also assumed to generate massive stars. This ever in- 
creasing rate of gas flow toward the center of the 
galaxy and the associated rapid increase in cloud colli- 
sions lead to a centrally concentrated starburst. Star- 
bursts have important consequences for the immedi- 
ate environment of galaxies. Mildly collimated outflows 
can be driven by a combination of multiple supernovae 
and OB star winds. Jets associated with activity in the 
galactic nucleus can interact strongly with a starburst 
environment. 


742,350 
N87-24325/9/GAR 

(Order as N87-24266 PC A99/MF E03) 
Minnesota Univ., Minneapolis. 
Induced Star Formation in —— Galaxies. 
R. C: Kennicutt, K. A. Roe W. C. Keel, J. M. 
Vanderhulst, and E. Hummel. May 87, 8p 
Contracts JPL-957243, NATO-0592/82 
In NASA, Washington Star Formation in Galaxies, 
p401-408 


Measurements of H alpha emission line fluxes and FIR 
fluxes in approx. 100 interacting spirals were used to 
investigate the effects of close tidal interactions on the 
disk and nuclear star formation rates in galaxies. Two 
samples of interacting spirals were studied, a com- 
plete sample of close pairs, and a set of strongly per- 
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estes systems from the Arp atlas. Both the integrated 
H alpha luminosities and FIR luminosities are en- 
hanced in the interacting galaxies, indicating that the 
encounters indeed trigger massive star formation in 
many cases. The response of individual ies is 
variable, however. A majority of the interacting 
spirals exhibit normal star formation rates, while a 
small fraction are undergoing bursts with luminosities 
which are rarely, if ever, observed in noninteracting 
systems. Virtually all of the latter are in the Arp sample, 
indicating that the Arp atlas is heavily biased to the 
most active star forming systems. 


742,351 
N87-24326/7/GAR 

(Order « as N87-24266 PC A99/MF E03) 
Arizona Univ., 


Frequency of Enhanced Star Formation in Interact- 
Jo 


act Only. 
eS ee: 1p 
in NASA, Washington 
p409. 


Star Formation in Galaxies, 


To probe the sensitivity of the star formation rate and 
extent in galaxies to gravitational encounters, ground 
based near and mid-infrared and IRAS far-infrared 
measurements of complete samples of isolated and 
inter. pairs of galaxies were obtained. The ob- 
served infrared properties of the isolated galaxies are 
used to gauge the of star formation in gal- 
axies free from external influences, and to define the 
relationships between morphological! type and infrared 
luminosity. These properties were contrasted with 
those of the interacting sample to examine the extent 
to which interactions can enhance or alter the nature 
of star formation. The mechanisms by which interac- 
tions influence such as star formation are in- 
vestigated through correlations of the infrared charac- 
teristics with radio and optical measurements, and with 
morphological and physical parameters such as galaxy 
types, separations, encounter velocities and interac- 
tion types. Limits to the physical extent of the star for- 
mation are obtained by comparing the large aperture 
measurements of IRAS with the small aperture ground 
based photometry. 


742,352 
N87-24327/5/GAR 

(Order as N87-24266 PC A99/MF E03) 
California inst. of Tech., Pasadena. 
Ultraluminous Infrared Galaxies. 
D. B. Sanders, B. T. Soifer, G. wer, N. Z. 
Scoville, and B. F. Madore. May 87, 10p 
In NASA, Washington Star Formation in Galaxies, 
p411-420. Sponsored in part by NSF Prepared in Co- 
operation with Las Campanas Observatory, Chile. 


The IRAS survey of the local universe has revealed the 
existence of a class of ultraluminous infrared galaxies 
with L(8 to 1000 micrometer) greater than 10 to the 
12th L sub 0 that are slightly more numerous, and as 
luminous as opacelly selected quasars at similar red- 
shift. Optical CCD images of these infrared galaxies 
show that nearly all are advanced mergers. Millimeter 
wave CO observations indicate that these interacting 
systems are extremely rich in molecular gas with total 
H2 masses 1 to 3 x 10 to the 10th power M sub 0. 
Nearly ail of the ultraluminous infrared galaxies show 
some evidence in their optical spectra for nonthermal 
nuclear activity. It is proposed that their infrared lumi- 
nosity is powered by an embedded active nucleus and 
a nuclear starburst both of which are fueled by the tre- 
mendous reservoir of molecular gas. Once these 
merger nuclei shed their obscuring dust, allowing the 
AGN to visually dominate the decaying starburst, they 
become the optically selected quasars. 


742,353 
N87-24328/3/GAR 

(Order as N87-24266 PC A99/MF E03) 
Imperial Coll. of Science and Technology, London 
es. 

infrared 


Extragalactic Spectroscopy. 

R. D. Joseph, G. S. Wright, R. Wade, J. R. Graham, 
and |. Gatley. May 87, 13p 

In NASA, Washington Star Formation in Galaxies, 
p421-433. 


The spectra of galaxies in the near infrared atmospher- 
ic transmission windows are explored. Emission lines 
were detected due to molecular hydrogen, atomic hy- 
drogen recombination lines, a line attributed to FEIl, 
and a broad CO absorption feature. Lines due to H2 
and FEII are especially strong in interacting and merg- 


ing galaxies, but , were also detected in Seyferts 
and normal spirals. These lines appear to be shock 
excited. Multi-aperture measurements show that they 
emanate from regions as large as 15 kpc. It is argued 
that starbursts provide the most plausible and consist- 
ent model for the excitation of these lines, but the 
changes of relative line intensity of various species 
with aperture t that other excitation mecha- 
nisms are also operating in the outer regions of these 
galaxies. 


742,354 
N87-24329/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
lowa State Univ., Ames. ety see rogram. 
Cloud Fluid Models of Gas Dynamics and Star For- 
mation in Galaxies. 
C. Struck-marcell, J. M. Scalo, and P. N. Appleton. 
May 87, 26p 
In NASA, Washington Star Formation in Galaxies, 
p435-460. 


The large dynamic range of star formation in galaxies, 
and the apparently complex environmental influences 
involved in triggering or suppressing star formation, 
challenges the understanding. The key to this under- 
standing may be the detailed study of simple physical 
models for the dominant nonlinear interactions in inter- 
stellar cloud systems. One such model is described, a 
generalized Oort model cloud fluid, and two simple ap- 
plications of it are explored. The first of these is the 
relaxation of an isolated volume of cloud fluid following 
~" oy beans Though very idealized, this closed box 

— a physical mechanism for starbursts, 

h is based on the approximate commensurability 
oe massive cloud lifetimes and cloud collisional growth 
times. The second application is to the modeling of 
colliding ring galaxies. In this case, the driving process- 
es operating on a dynamical timescale interact with the 
local cloud processes operating on the above times- 
cale. The results is a variety of interesting nonequili- 
brium behaviors, including spatial variations of star for- 
mation that do not depend monotonically on gas den- 
sity. 


742,355 
N87-24330/9/GAR 
(Order as N87-24266 PC A99/MF E03) 
Maryland Univ., College Park. 
oe Superwinds from Infrared Galax- 


T. M. Heckman, L. Armus, P. Mccarthy, W. 
Vanbreugel, and G. K. Miley. May 87, 9p 

In NASA, Washington Star Formation in Galaxies, 
p461-469. 


New data is presented that indicate that strong far in- 
frared galaxies commonly have large scale emission 
line nebulae whose properties are suggestive of mass 
outflows (superwinds), presumably driven by the high 
supernova rate associated with the central starburst. 
These data include longslit spectra of M82 which show 
that the radial variation of the gas pressure in the emis- 
sion line nebula is in excellent agreement with a previ- 
ous wind model. The M82 nebula also has a LINER 
spectrum, consistent with shock heating. Morphologi- 
cally and spectroscopically similar emission line nebu- 
lae were found in NGC253, and Arp 220 and 
NGC6240. A longslit spectroscopic investigation was 
conducted of 20 additional very powerful far-infrared 
galaxies and found that they generally have spatially 
extended emission line nebulae whose spectra closely 
resemble that of the M82 nebula. If the superwind in- 
terpretation is correct, it could have many important 
consequences in extragalactic astronomy. 


742,356 
N87-24331/7/GAR 

(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 
Interferometric CO Observations of the Ultralu- 
minous IRAS (infrared Astronomy satellite) Galax- 
7 mae IC 694/NGC 3690, 90, NOC 6420 and NGC 


A. |. Sargent, D. B. Sanders, N. Z. Scoville, and B. T. 
Soifer. May 87, 5p 

Contract NSF Ast -84-12473 

In NASA, Washington Star Formation in Galaxies, 
p471-475. Sponsored in part by NASA. 


High resolution CO observations of the IRAS galaxies 
Arp 220, IC 694/NGC 3690, NGC 6240 and NGC 7469 
were made with the Millimeter Wave interferometer of 
the Owen Valley Radio Observatory. These yield spa- 





tial information on scales of 1 to 5 kpc and allow the 
separation of compact condensations from the more 
extended emission in the galaxies. In the case of the 
obviously interacting system IC 694/NGC 3690 the 
contributions of each component can be discerned. 
For that galaxy, and also for Arp 220, the unusually 
high lumonisities may be produced by nonthermal 
processes rather than by intense bursts of star forma- 
tion. 


742,357 
N87-24332/5/GAR 
(Order as _ 24266 PC A99/MF E03) 
Harvard Univ., Cambridge, M 
Initial Mass Function in Hil a 
A. W. Campbell. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p479-482. 


Observation of a large sample of Hil galaxies shows 
that the emission line ratios of the youngest objects 
change systematically with gaseous o abun- 
dance, which was interpreted as r ing from 
chai in the initial mass function (IMF) of the ioniz- 
ing cluster. Comparison with cluster/nebula models 
shows that both the slope and the upper mass limit of 
the cluster IMF vary with abundance. In Hii galaxies 
with oxygen abundance about 1/10 that of Orion, the 
IMF for massive stars must have a slope which is 
ee in the Solar Neighbor- 
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(Order as N87-24266 PC A99/MF E03) 
Observatorio Astronomico Nacional, Ensenada 
(Mexico). 
mae Observations of Barred Spiral Gal- 
axi 
J. A. Garcia-barreto, and P. Pismis. May 87, 2p 
In NASA, Washington Star Formation in Galaxies, 
p483-484. 


Observations of NGC 613, NGC 1300, NGC 4314 and 
NGC 5383 using the VLA at frequencies of 1464.9 and 
4885.1 MHz are reported. These objects are a subset 
of galaxies from which radio emission were searched. 
The selection criteria were: (1) they are barred spiral 
galaxies preferentially with different Hubble type; (2) 
they have a peculiar or hot spot nucleus; (3) they have 
been observed at far infrared wavelengths by IRAS; 
and (4) they are observable from the northern hemi- 
sphere. Their radio and far infrared properties are sum- 
marized and their composite spectra are shown. 


742,359 
N87-24334/1/GAR 
(Order as N87-24266 PC A99/MF E03) 
Massachusetts Inst. of Tech., Cambridge. 
Dust Scattered Halo in Starburst Galaxy M82. 
M. Rohan, P. Morrison, and A. Sadun. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p485-489. 


The source of the halo about M82 has been under dis- 
cussion for several years. One explanation for it is the 
dust model of Solinger, Morrison and Markert in which 
they propose a diffuse cloud of dust through the M81 
group, with M82 traveling through the group holding a 
denser cloud of dust around it. The feasibility of the 
dust theory is examined in the X-ray range, using the 
halo in the X-ray image of M82 taken by the Einstein 
Observatory. To this end the X-ray cross section for 
dust is presented, along with the single scattered 
image of an X-ray source surrounded by a dust cloud; 
multiply scattered images were simulated with a Monte 
Carlo program; profiles of the halo along the major and 
minor axes of M82 are presented. Also presented is an 
accounting for line spectrographs of M82 that show 
unusual splitting, using the dust model. The final model 
proposed for the X-ray image requires dust of radius 50 
to 300 A, with density on the order of 10 to the -7th 
power Cu cm, out to a distance of about 9 kpc for some 
regions. 
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(Order as N87-24266 PC A99/MF E03) 
Five Coll. Astronomy Dept., Amherst, MA. 
Azimuthal and Radial Distributions of HI and H2 in 
NGC 6946. 
L. J. Tacconi-garman, and J. S. Young. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p491-495. 


A study was completed of the atomic and molecular 
components of the ISM in NGC 6946. The distribution 
of molecular clouds was determined from a fully sam- 
pled CO map of the inner disk using the 14-meter tele- 
scope of the FCRAO. The distribution of atomic gas 
was derived from VLA observations at 40 arc sec reso- 
lution in the D configuration. When comparing the 
global CO and HI properties with other components of 
the galaxy, it was found that the azimuthally averaged 
radial distributions of CO, H-alpha, radio continuum 
and blue light all exhibit similar roughly exponential fal- 
loffs, while the azimuthally averaged HI surface densi- 
pewter A oy ly a factor of 2 out to R = 16 kpc. This 
indicates that while the H-alpha/CO ratio is approxi- 
mately constant with radius, the CO/HI ratio de- 
creases by a factor of 30 from the center of the galaxy 
toR = 10 kpc. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 

Infrared Morphology of Galactic Centers. 

C. M. Telesco, R. Decher, 8. D. Ramsey, R. D. 
Wolstencroft, and S. G. Leggett. May 87, 4p 

In an , en Star Formation in Galaxies, 
p497-500 


Initial results are presented of a program to map the 
centers of galaxies in the mid-infrared using the NASA- 
MSFC 20 pixel bolometer array. Maps at 10.8 microm- 
eters of the galaxies NGC 5236 (M82), NGC 1808, 
NGC 4536, and NGC 4527 reveal complex emitting re- 
gions ranging in size from 500 pc to 2 kpc. The infrared 
Spatial distributions generally resemble those in the 
visible and radio. In all cases a large fraction of the 
IRAS 12 micrometer flux originates in spatial structures 
Prominent in the maps. 
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Centre National de la Recherche Scientifique, Paris 


prenee. Inst. d’Astr 
‘ar-infrared Activity and Galaxies. 
P. Belfort, R. Mochkovitch, and M. Dennefeid. May 


87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p501-505. 


After the IRAS discovery of galaxies with large far-in- 
frared to blue luminosity ratio, it has been proposed 
that an enhanced star formation could be the origin of 
the far-infrared emission through dust heating. - 
er a simple photometric is able to account for 
the FIR and optical properties of IRAS galaxies was 
investigated. The L sub IR/L sub B ratio, (B-V) color 
and H sub alpha equivalent width of normal spirals are 
well reproduced with smooth star formation histories. 
In the case of starburst galaxies, several theoretical 
diagrams allow us to estimate the burst strength and 
extinction. L sub IR/L sub B ratio up to 100 can be 
rather easily reached, whereas extreme values prob- 
ably require IMF truncated at the low end. 


742,363 
N87-24338/2/GAR 

(Order as N87-24266 PC A99/MF E03) 
New Mexico State Univ., Las Cruces. 
IRAS (infrared y Satellite) Observations 
of Starburst Galaxies. 
K. Sekiguchi. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p507-511. 


Far infrared properties of Starburst galaxies were ana- 
lyzed using IRAS observations at 25, 60, and 100 mi- 
crometers. Seventy-nine of 102 Starburst galaxies 
from the list of Balzano were detected. These galaxies 
have high IR luminosities of up to a few 10 to the 12th 
power L sub 0 and concentrate in a small area of the 
IR color - color diagram. The IR — law —— 
indices, alpha, lie within the 
<alpha(60,25)< -1.5 and -1.5 <alpha(t 30)<0 
These observed indices can be interpreted in terms of 
a cold disk component and a warm component. More 
than 80% of the 60 micrometer emission comes from 
the warm component. The fraction of the 60 microme- 
ter emission attributable to the warm component can 
be used as an activity indicator. 
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(Order as N87-24266 PC wn hg col E03) 
Texas Univ. at Austin. —:~ of Astr 
Near-Infrared of the Lastnoue t Merging Gal- 
axies NGC 2623 Arp 148. 
M. Joy, and P. M. Harvey. May 87, 1p 
. _ Washington Star Formation in Galaxies, 


See Ae ee aos 
which produce large infrared luminosities in interacting 

of the lor ong taled galaxy NGC 2629 and the fg gulany 

a ring gai 

he near-infrared broadband spectrum was 
Groompones to obtain the contribution of four proc- 
esses: emission from evolved stars, nebular continu- 
Se thermal reradiation, and extinction. This 


the structure of these interacting galaxies and to delin- 
eate regions of star formation. 
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Lawrence Berkeley Lab. 
a 4 Formation in the M NGC3256. 


PAD pm LA yl tle 


*ACDS-76SF-00088. 


In NASA, Washington Star a ~ in Galaxies, 

p517-519. Sunnie by the Royal Commission 

fr the Exhibition of 151 and the United Kingdom 
c 


The central 5 kpc of the ultra-luminous galaxy 
NGC 3256 was mapped at J, H, K, L, ad me 

ter, Seed ra crn oe 
was obtained. This data was used to identify and 


N87-24341/6/GAR 
(Order as N87-24266 PC A99/MF E03) 
California Inst. of Tech., Pasadena. 
Function of the Brightest Galaxies in 


Luninestiy Function of Ge Grahsest Satellite) Survey. 


B. T. Soifer, D. B. Sanders, 8. F. Madore, G. 


aoe? and C. J. Persson. May 87, 8p 
In Washington Star Formation in Galaxies, 


p523-530. te ve LE in venues with Las Cam- 
panas Observatory, Chile. 


oy = from a study of the far infrared properties of 
the brightest in the IRAS survey are de- 
scribed. There is a correlation between the infrared lu- 
minosity and the infrared to optical luminosity ratio and 
between the infrared luminosity and the far infrared 
color temperature in these galaxies. The infrared bright 
poe pe a ee 
objects in the local universe. 
in space density to the Seyferts, optically identified 
starburst galaxies, and more numerous than quasars 
at the same bolometric luminosity. The far infrared |u- 
minosity in the local universe is approximately 25% of 
the starlight output in the same volume. 
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N87-24342/4/GAR 
(Order as N87-24266 PC A99/MF E03) 
Hawaii Univ., Honolulu. 
VLA Observations of a Sample of Galaxies with 


High Far-infrared Luminosities. 

S. A. Eagles, C. G. Wynn-williams, and C. A. 
Beichman. May 87, 6p 

Contract NSF AST-84-18197 

In NASA, Washington Star Formation in Galaxies, 
p531-536 . 


Preliminary results are presented from a radio survey 
of galaxies detected by the IRAS minisurvey. It was 
found that the main difference between galaxies se- 
lected in the far infrared and those selected in the opti- 
cal is that the former have higher radio luminosities 
and that the radio emission is more centrally concen- 
trated. There is some evidence that the strong central 
radio sources in the galaxies selected in the infrared 
are due to star formation, the star formation rate divid- 
ed by the volume in which the star formation is occur- 
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po Sap nage deme p ys ay ee ph me pc nena 
in the infrared than in the disks of normal galaxies. 
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Royal Observatory, Edinburgh (Scotland). 
identification of IRAS (infrared Astron- 
Satellite) Point Sources. 
vage, R. G. Clowes, H. T. Macgillivray, R. D. 
Wolstencroft, and S. K. Leggett. May 87, 9p 
» oe Washington Star Formation in Galaxies, 
Pp 545. 


A large scale pom was initiated to identify IRAS 
point sources. At ROE the ideal facilities are at hand to 


N87-24344/0/GAR 
(Order as N87-24266 PC A99/MF E03) 

Cornell Univ., ithaca, NY 
Very IRAS )Intrared Astronomy Satellite) 

at Lili) = 97 Deg, Bili) = +30 Deg. 

. Hacking, and J. R. Houck. May 87, 6p 

In NASA, Washington Star Formation in Galaxies, 
p547-552. 


A deep far-infrared survey is presented using over 
1000 scans made of a 4 to 6 sq. deg. field at the north 
ecliptic pole by the IRAS. Point sources from this 
survey are up to 100 times fainter than the IRAS point 
source catalog at 12 and 25 micrometers, and up to 10 
times fainter at 60 and 100 micrometers. The 12 and 
25 micrometer maps are instrumental noise-limited, 
and the 60 and 100 micrometer maps are confusion 
noise-limited. The majority of the 12 micrometer point 
sources are stars within the Milky Way. The 25 mi- 
crometer sources are composed almost equally of 
Stars and galaxies. About 80% of the 60 micrometer 
sources correspond to galaxies on Palomar Observa- 
tory Sky Survey (POSS) enlar is. The remaining 
20% are probably galaxies the POSS detection 
limit. The differential source awed are presented and 
compared with what is predicted by the Bahcall and 
Soneira Standard Galaxy Model using the B-V-12 mi- 
crometer colors of stars without circumstellar dust 
shells given by Waters, Cote and Aumann. The 60 mi- 
crometer source counts are inconsistent with those 
predicted for a uniformly distributed, nonevolving uni- 
verse. The implications are briefly discussed. 


742,370 
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(Order as N87-24266 PC A99/MF E03) 
California Univ., Berkeley. 
What Are Cirrus Point 
C. Heiles, P. J. Mccarthy, W. Reach, and M. A. 
Strauss. May 87, 6p 
In NASA, Washington Star Formation in Galaxies, 
p553-558. Sponsored in part by NSF. 


Most cirrus point sources are associated with interstel- 
lar gas. A subset of these was isolated, together with 
other sources showing large band 4 to 3 flux density 
ratios, that are not associated with interstellar _. 
Most of the point sources are associated with diffuse 
cirrus emissions. The sources appear to be distributed 
randomly on the sky, with the exception of six clusters, 
one of which is not associated with any known object. 
Six sources out of seventeen that were observed for 
redshifted H | at Arecibo were found to be associated 
with relatively nondescript external galaxies. Most of 
the sources do not appear on the Palomar Sky Survey. 
Deep optical observations of eight fields revealed 
some fairly distant galaxies, one object with a very pe- 
culiar optical spectrum, and several biank fields. 
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(Order as N87-24266 PC A99/MF E03) 
Massachusetts Univ., Amherst. 


Properties of the Unusual Galaxy PSC 
09104 + 4109. 


S. G. Kleinmann, and W. G. Keel. May 87, 4p 
In NASA, Washington Star Formation in Galaxies, 
p559-562. 


The IRAS source PSC 09104+4109 is tentatively 
identified with a faint emission line galaxy having z = 
0.442. Assuming this identification is correct, the total 
infrared luminosity of this galaxy is estimated to be 5 x 
10 to the 12th power L sub 0, among the highest for 
galaxies detected by IRAS. This energy is concentrat- 
ed at wavelengths less than 30 micrometers, and is 
approx. 50 times greater than the estimated optical lu- 
minosity. The serendipitous way in which this source 
was found in the PSC catalog suggests that many 
more similar objects may be found at the lowest levels 
of the IRAS survey. 
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N87-24347/3/GAR 

(Order as N87-24266 PC A99/MF E03) 
Five Coll. asworomy Sept Amherst, MA 
Redshift (Infrared Astronomy Sat- 
ellite Galanion” 


) 
B. J. Smith, S. G. Kleinmann, J. P. Huchra, and F. J. 
Low. May 87, 5p 
Contract AF-AFOSR-0057-85 
In NASA, Washington Star Formation in Galaxies, 
p565-568. 


Results are presented from a redshift survey of all 72 
galaxies detected by IRAS in Band 3 at flux levels 
equal to or greater then 2 Jy. The luminosity function at 
the high luminosity end is proportional to L sup -2, how- 
ever, a flattening was observed at the low luminosity 
end indicati aa Sree eae ne ee 2 nee 
description of the entire luminosity function. Only 
galaxies in the sample have emission line spectra in- 
dicative of AGN’s, suggesting that, at least in 
galaxies, unobscured nuclear activity is not a ors 
contributor to the far infrared flux. 

tween the selected IRAS ies and an soticatty 
complete sample taken from the CfA redshift survey 
show that they are more narrowly distributed than 
those optically selected, in the sence that the IRAS 
sample includes few galaxies of low absolute blue lu- 
minosity. It was also found that the space distributions 
of the two samples differ: the density enhancement or 
IRAS galaxies is only approx. 1/3 that of the optically 
selected galaxies in the core of the Coma cluster. 


742,373 
N87-24348/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
Yale Univ., ry! Haven, CT. 
Optical and IR (infrared) Luminosity Functions of 
IRAS (Infrared Astronomy Satellite) Galaxies. 
J. P. Vader, and M. Simon. May 87, 4p 
In NASA, Washington Star Formation in Galaxies, 
p569-572. 


The optical and infrared luminosity functions are deter- 
mined for a 60 micrometer flux-limited sample of 68 
IRAS galaxies covering a total area of 150 deg sq. The 
IR function is in agreement with that obtained by 
other authors. The shape of the optical luminosity 
function is similar to that of optically selected galaxy 
samples. The integrated light of most objects in the 
sample have (Nil) to H alpha line flux ratios character- 
istic of Hil-region galaxies. In the absolute magnitude 
range M sub J = -18, -22 about 14% of late-type gal- 
axies are IRAS galaxies. The apparent companionship 
frequency is about twice as large as that for a compa- 
rable sample of non-iRAS late-type galaxies. 


742,374 
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(Order as N87-24266 PC A99/MF E03) 
Minnesota Univ., Minneapolis. 
Correlation between Far-iR (infrared) and Radio 
Continuum Emission from Spiral Galaxies. 
J. M. Dickey, R. W. Garwood, and G. Helou. May 87, 


5p 
In NASA, Washington Star Formation in Galaxies, 
p575-578. 


A sample of 30 galaxies selected for their intense 
IRAS flux at 60 and 100 micrometers using the Arecibo 
telescope at 21 cm to measure the continuum and HI 
line luminosities were observed. The centimeter wave 
continuum correlates very well with the far-infrared 
flux, with a correlation coefficient as high as that found 


for other samples, and the same ratio between FIR 
and radio luminosities. Weaker correlations are seen 
between the FIR and optical iuminosity and between 
the FIR and radio continuum. There is very little corre- 
lation between the FIR and the HI mass deduced from 
the integral of the 21 cm line. The strength of the radio 
continuum correlation its that there is little con- 
tribution to either the radio and FIR from physical proc- 
esses not affecting both. If they each reflect time inte- 
grals of the star formation rate then the time constants 
must be similar, or the star formation rate must change 
slowly in these galaxies. 
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(Order as N87-24266 PC A99/MF E03) 
Rice Univ., Houston, TX. 
Radio and infrared Observations of (Almost) One 
Hundred Non-Seyfert Markarian Galaxies. 
L. L. Dressel. May 87, 4p 
In NASA, Washington Star Formation in Galaxies, 
p579-582. Sponsored by NASA. 


The 13 cm flux densities of 96 non-Seyfert Markarian 
galaxies were measured at Arecibo Observatory. Far 
infrared flux densities have been i for 78 of 
these galaxies in the IRAS catalog. The radio, infrared, 
and optical fluxes of these galaxies and of a magnitude 
limited sample of normal galaxies were compared to 
clarify the nature of the radio emission in Markarian 
galaxies. It was found that Markarian galaxies of a 
given apparent magnitude and Hubble type generally 
have radio fluxes several times higher that the fluxes 
typical of normal galaxies of the same magnitude and 
type. Remarkably, the ratio of radio flux to far infrared 
flux is nearly the same for most of these starburst gal- 
axies and for normal spiral disks. However, the com- 
pact and peculiar Markarian galaxies consistently have 
about 60% more radio flux per unit infrared flux than 
the other Markarian galaxies and the normal spirals. It 
is not clear whether this difference reflects a differ- 
ence in the evolution of the starbursts in these galaxies 
or whether there is excess radio emission of nonstellar 
origin. 
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Bonn Univ. (Germany, F.R.). : 
infrared : Spiral and Blue 


Radio-Far 
Dwarf Galaxies 
U. Klein, and E. Wunderlich. May 87, 6p 
In NASA, Washington Star Formation in Galaxies, 
p583-588. 


The recently established correlation between radio 
continuum and far infrared emission in galaxies was 
further investigated by comparing normal spiral and 
blue compact dwarf galaxies. The puzzling result is 
that the ratio of radio to far infrared luminosity and its 
dispersion is the same for both samples, although their 
ratios of blue to far infrared luminosity, their radio spec- 
tral indices and their dust temperatures exhibit mark- 
edly different mean values and dispersions. This sug- 
gests that the amount of energy radiated in the two 
regimes is enhanced in the same way although the 
mechanisms responsible for the two components are 
rather different and complex. The fact that the blue 
light does not increase at the same proportion shows 
that both the radio and the far infrared emission are 
connected with the recent star formation history. 
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eo fuer Radioastronomie, Bonn (Germa- 
ny, F.R.). 
Radio Continuum, Far Infrared and Star Formation. 
R. Wielebinski, E. Wunderlich, U. Klein, and E. 
Hummel. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p589-593. 


A very tight correlation was found between the radio 
emission and the far infrared emission from galaxies. 
This has been found for various samples of galaxies 
and is explained in terms of recent star formation. The 
tight correlation would imply that the total radio emis- 
sion is a good tracer of star formation. The correlation 
between the radio power at 5 GHz and the far infrared 
luminosity is shown. The galaxies are of various mor- 
phological types and were selected from the various 
IRAS circulars, hence the sample is an infrared select- 
ed sample. The far infrared luminosities were correct- 





ed for the dust temperature. This is significant because 
it decreases the dispersion in the correlation. 
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Gapenatete de Paris-Meudon (France). 


OH in IRAS (I 
Megamasers in Strong (In- 


Astronomy 
L. Bottinelli, H. Dennefeld, L. Gouguenheim, J. M. 
Martin, and G. Paturel. May 87, 4p 
In NASA, Washington Star Formation in Galaxies, 
p597-600. 


From the OH and HI survey of the strongest far infra- 
red IRAS sources, 3 new powerful OH megamasers 
were discovered in Arp 143, IRAS 1510+0724 and in 
the uncatalogued IRAS source, IRAS 17208-0014. 
The Hi line, the OH 1667 and 1665 MHz main lines and 
the 21 cm continuum observations were made with 
Nancy radio telescope. The optical spectra and 
images were obtained at the European Southern Ob- 
servatory. The spectra are displayed in figures togeth- 
er with the main IR and OH properties of the 8 
masers detected up to now, including IC 4553, Ni C 
3690 and Mrk 231, Mrk 273 and Ili ZW35. 
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California inst. of Tech., Pasadena. 
canta tee) ttinlourve of IRAS ~ | genes As- 

‘onomy e) Minisurvey Gaiax 

D. P. Carico, B. T. Soifer, J. H. Elias, K. Matthews, 
and G. Ni wer. May 87, 4p 
Contract NSF AST-83-12699 
In NASA, Washington Star Formation in Galaxies, 
p601-604. Prepared in cooperation with Las Cam- 
panas Observatory, Chile. 


Near infrared photometry at J, H, and K was obtained 
for 82 galaxies from the IRAS minisurvey. The near in- 
frared colors of these galaxies cover a larger range in 
J-H and H-K than do normal field spiral galaxies, and 
evidence is presented of a tighter correlation between 
the near and far infrared emission in far infrared bright 
galaxies than exists between the far infrared and the 
visible emission. These results t the presence 
of dust in the far infrared bright galaxies, with hot dust 
emission contributing to the 2.2 micrometer emission, 
and extinction by dust affecting both the near infrared 
colors and the visible luminosities. In addition, there is 
some indication that the infrared emission in many of 
the minisurvey galaxies is coming from a strong nucle- 
ar component. 
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Centre National de la Recherche Scientifique, Paris 
(France). inst. d'Astrophysique. 
Ground-Based Follow Up of IRAS (infrared Astron- 

omy Satellite) Galaxies. 

nnefeld, H. Karoji, P. Bouchet, L. Bottinelli, and 
C ‘Gouguenheim. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p605-609. 


Optical, near infrared, radio continuum and HI observa- 
tions were undertaken of the galaxies identified with 
IRAS sources in a few fields roughly of the size of a sky 
survey plate. Results are presented from two fields at 
galactic latitude +27 and +43 deg over a total area of 
100 sq. deg. These regions contained 115 IRAS point 
sources, out of which 26 were identified with stars and 
81 with faint galaxies, 10 of which were difficult to rec- 
ognize on the Schmidt plates. Spectroscopy was ob- 
tained with the ESO telescopes at a resolution of 
about 10 A. The vast majority of galaxies have low ex- 
citation spectra dominated by low ionization lines. The 
spectra are typical of Hil region type galaxies, however 
of much lower excitation that other starbursts galaxies. 
The importance of the reddening as determined from 
the H alpha/H beta ratio is stressed: the visual absorp- 
tion A sub v ranges from 2 to 6 magnitudes and as a 
consequence the corrected L sub IR/L sub B ratios 
are considerably reduced if those reddenings apply to 
the whole galaxy. 
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Hawaii Univ., Honolulu. 


Nuclear Infrared Emission and the Colors of IRAS 
(Infrared Astronomy Satellite) Galaxies. 
G. J. Hill. May 87, 7p 


Contract NSF AST-84-18197 


In NASA, Washington Star Formation in Galaxies, 
p611-617. 


J, H, K, L’, and N observations of galaxies detected at 
12 micrometers by IRAS are combined with IRAS flux 
densities to investigate the relationship between the 
infrared sizes and colors of infrared sources. 
It is found that typical IRAS galaxies have 10 microme- 
ters radii of 0.5 to 2.0 kpc, while active galaxies and 
galaxies with higher 25 to 60 micrometer color tem- 
peratures are smaller. One unusai object, 
23060 + 0505, is at high redshift and has an infrared 
luminosity of 1.5 x 10 to the 12th power L sub 0. its 1 to 
100 micrometer energy distribution resembies that of a 
Seyfert 1 galaxy, but it shows very little sign of broad 
line emission in the visible. Its properties suggest that it 
may be a prototype for a class of highly obscured 
active galaxy. 


742,382 
N87-24357/2/GAR 
(Order as N87-24266 PC A99/MF E03) 
Edinburgh Univ. (Scotiand). 
Enhanced Star Formation: The Importance of Bars 


in Spiral Galaxies. 

P. J. Puxley, T. G. Hawarden, C. M. Mountain, and S. 
K. Li . May 87, 4p 

In N , Washington Star Formation in Galaxies, 
p619-622. 


It was found that an IR luminous subset of 
nearby spiral galaxies, nearly all of the systems with 
IRAS colors and luminosities indicative of enhanced 
star formation are barred. Radio continuum and IR 
spectroscopic results support the hypothesis that this 

———— within the central 2 kpc; possibly in 
a circu ring. It was also found that outer rings 
are over represented among these barred systems 
and suggest possible reasons for this phenomena. 


742,383 
N87-24358/0/GAR 

(Order as N87-24266 PC A99/MF E03) 
Royal Cooney, Edinbur. , 
Properties of 


tronomy Satellite) 
AD Woletencroft, Pd. Pandey, J. N. Heasley, S. K. 
Lu tt, and A. Savage. May 87, 5p 

ASA, Washington Star Formation in Galaxies, 
p623-627. 


From a complete sample of 154 galaxies identified 
with IRAS sources in a 304 sq deg area centered on 
the South Galactic Pole, a subsample of 58 galaxies 
with L sub IR/L sub B > 3 was chosen. Low resolution 
spectra were obtained for 30% of the subsample and 
redshifts and relative emission line intensities were de- 
rived. As a class these galaxies are very luminous with 
< Lsub IR > = 2.9 x 10 to the 11th power L sub 0 
and (L sub IR) max = 1.3 x 10 to the 12th power L sub 
0. CCD images and JHK photometry were obtained for 
many of the subsample. The galaxies are for the most 
part newly identified and are optically faint, with a ma- 
jority showing evidence of a recent interaction. Radio 
continuum observations of all galaxies of the subsam- 
ple were recently obtained at 20 cm VLA with about 
75% being detected in a typical integration time of 
about 10 minutes. 


742,384 
N87-24359/8/GAR 

(Order as N87-24266 PC — E03) 
University of Southern California, Los Ange’ 
Using Si Senet —— Teteocene Facility) to 
Ss E ‘ormation. 


E. L. Wright. May 87, > 

Contract NAG2-315 

In NASA, Washington Star Formation in Galaxies, 
p629. 


SIRTF, the Space Infrared Telescope Facility, is a 
NASA mission to provide a long lifetime, sensitive and 
flexible infrared observatory in space. SIRTF will be 
able to study selected objects with a sensitivity over 
5,000 time better than the IRAS survey limits, and will 
provide photometric and low to medium resolution 
spectroscopic data over almost nine octaves from 1.8 
to 700 micrometers wavelength. The baseline SIRTF 
design has an 85 cm telescope with optics and control 
system designed for diffraction limited operation at 4 
micrometers and longer wavelengths. SIRTF will be 
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able to measure important cooling lines from neutral 
regions, such as the 157 micrometer line, and lines 
from H II regions such as the 88 micrometer line. 
SIRTF will also be able to survey small areas of the sky 
to the confusion limit in the 3 to 700 micrometer region. 


742,385 

N87-24360/6/GAR 
(Order as N87-24266 PC A99/MF E03) 

Arizona Univ., Tucson. 

Relation between Star Formation and 


Nuclei. 

G. H. Rieke. May 87, 10p 

In NASA, Washington Star Formation in Galaxies, 
p633-641. Sponsored by NSF. 


Three questions relevant to the relation between an 
active nucleus and surrounding star formation are dis- 
cussed. The infrared stellar absorption bands can 
be used to identify galaxies with large populations of 
young, massive stars and thus can identify strong star- 
burst u , such as in NGC 6240, and can 
—* identify composite active/starburst systems such 
220. An active nucleus is probably not required 
for ER spectral ees dusty starburst gal- 
Particularly if are nearly edge-on, can 

pve LINER spectra through the shock heating of 
their interstellar media by supernovae combined with 
the obscuration of their nuclei in the optical. The Ga- 
lactic Center would be an ideal laboratory for studying 
the interaction of starbursts and active nuclei, if both 
could be demonstrated to occur there. Failure to 
detect a cusp in the stellar distribution raises questions 
about the presence of an active nucleus, which should 
ey oe by additional observations in the near 

e. 


Active 


742,386 
N87-24361/4/GAR 

(Order as N87-24266 PC A99/MF E03) 
Hawaii Univ., Honolulu 
Ground-Based 1- to 32-Micrometer Observations 
of Arp 220: Evidence for a Dust-Embedded AGN 


Galactic Nuclei). 
. E. Becklin, and C. G. Wynn-williams. May 87, 8p 
Contract NSF AST-84-18197 
In NASA, Washington Star Formation in Galaxies, 
p643-650. 


re a aye of the 10 and 20 micrometer size of 

in Arp 220 are presented. Also 
ane are grou based photometry from 1 to 32 mi- 
crometers including measurements of the strength of 
the silicate feature at 10 micrometers. The results 
show that the 20 micrometer size of is smaller than 
1.5 arcsec (500 pc); comparison of IRAS and ground 
based observations show that IRAS 12 micrometers 
flux measured with a large arcmin beam is the same as 
that seen from the ground with a 3 arcsec aperture. At 
10 micrometers a deep silicate absorption feature is 
seen that corresponds to a visual extinction of about 
50 mag. These results t that a very significant 
portion of the 10 to the 12th power L sub 0 infrared 
luminosity from Arp 220 comes from ar less than 
or of the order of 500 pc in diameter. W' these re- 
sults are combined with recent measurement of a 
broad Brackett alpha line by DePoy and an unresolved 
2.2 micrometers source by wer, Matthews 
and Scoville, a very attractive possibility for the primary 
luminosity source Arp 220 is a dust embedded com- 
pact Seyfert type nucleus. 


742,387 
N87-24362/2/GAR 

Order as N87-24266 PC A99/MF E03) 
Arizona Univ., Tucson. 
Spatial Deconvolution of IRAS (infrared Astrono- 
my Satellite) Galaxies at 60 Micrometers. 
F. J. Low. May 87, 10p 
In NASA, Washington Star Formation in Galaxies, 
p651-660. 


Using IRAS in a slow scan observing mode to increase 
the spatial sampling rate and a deconvolution analysis 
to increase the spatial resolution, several bright galax- 
ies were resolved at 60 micrometers. Preliminary re- 
sults for M 82, NGC 1068, NGC 3079 and NGC 2623 
show partially resolved emission from 10 to 26 arcsec., 
full width at half maximum, and extended emission 
from 30 to 90 arcsec. from the center. In addition, the 
interacting system, Arp 82, along with Mark 231 and 
Arp 220 were studied using the program ADDSCAN to 
average all available survey mode observations. The 
Arp 82 system is well resolved after deconvolution and 
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its brighter component is extended; the two most lumi- 
nous are not resolved with an upper limit of 15 
arcsec. for Arp 220. 


742,388 
N87-24363/0/GAR 
(Order as N87-24266 PC A99/MF E03) 
Leiden Rijksuniversiteit (Netherlands). 
Star Formation around Active Galactic Nuclei. 
W. C. Keel. May 87, 7p 
In NASA, Washington Star Formation in Galaxies, 
p66 1-667. 


galactic nuclei (Seyfert nuclei and their rela- 
tives) and intense star formation can both deliver sub- 
stantial amounts of energy to the vicinity of a galactic 
nucleus. Many luminous nuclei have energetics domi- 
nated by one of these mechanisms, but detailed ob- 
servations show that some have a mixture. 


. 2 . the " ‘ . 
oe Be stellar and nonstel- 
lar excitement in galactic nuclei. 
742,389 
N87-24364/8/GAR 


(Order as N87-24266 PC A99/MF E03) 
European Southern Observatory, La Silla (Chile). 
Star Formation in Galaxies. 


J. M. R. Espinosa, R. J. Rudy, and B. Jones. May 87, 
6p 
In NASA, Washington Star Formation in Galaxies, 


p669-674. 


An analysis of the IRAS data for a sample of classical 
(optically selected) Seyfert galaxies is presented. The 
IRAS fluxes at 25 micrometers, 60 micrometers, and 
100 micrometers are found to be uncorrelated or only 
very weakly correlated with the UV/Optical continuum 
flux and the near and mid IR flux at 3.5 and 10 microm- 
eters. To investigate the ibility that star formation 
accounts for the far IR flux, the IRAS measurements 
for the Seyfert galaxies are compared to IRAS obser- 
vations of a sample of normal spiral galaxies, and a 
sample of Starburst galaxies. 't is shown that the far IR 
luminosities and far IR colors of Seyfert galaxies are 
indistinguishable from those of the Starburst galaxies 

Besides, normal galaxies are an order of 

less luminous than both the Seyfert and the Starburst 
galaxies. This indicates that star formation produces 
the bulk of the far infrared emission in Seyfert galaxies. 


742,390 
N87-24365/5/GAR 
(Order as a 24266 PC A99/MF E03) 
Maryland Univ., me hee 
Circumnuclear S in Seyfert Galaxies. 
A. S. Wilson. May 87, 17; 
tar Formation in Galaxies, 


in NASA, Washington 
p675-691. 


Observational diagnostics for the r nition of cir- 
cumnuclear star formation in Seyfert galaxies are de- 
scribed and illustrated. These methods include: (1) 
spatially resolved optical spectroscopy, which allows 
the emission lines for HI! regions to be separated from 
those originating in gas ionized by the Seyfert nucleus; 
(2) radio continuum mapping, where the linear radio 
sources characteristic of the nuclear activity may be 
distinguished from the diffuse morphology of multiple 
supernova remnants generated in a starburst; (3) infra- 
red spectroscopic searches for emission features of 
dust, which are seen in starbursts but not in Seyfert 
nuclei; (4) the shape of the IRAS spectrum. These vari- 
Ous diagnostics agree well as to the presence or ab- 
sence of ongoing star formation. The IRAS spectra of 
a significant fraction of Seyferts are dominated by 
emission from dust heated by stars, not the Seyfert nu- 
cleus itself. in these cases, the spectrum is curved, 
being steep between 25 and 60 micrometers and flat- 
ter between 60 and 100 micrometers. When the Sey- 
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fert nucleus dominates, the 25 to 100 micrometer 
spectrum is much flatter. It is ——— that the loca- 
~ 4 of ee Seyfert galaxy in the IRAS color-color diagram 

eflects primarily the relative contributions of the active 
ouslans and dust heated by stars to the infrared fluxes. 


742,391 
N87-24366/3/GAR 

(Order as N87-24266 PC A99/MF E03) 
Leiden Rij 


Suniversiteit (Netherlands). 
IRAS ( Astronomy Satellite) Observations 
Fe a (Active Galactic Nuclei) Candidates at Low 


M. m K. Degrijp, W. C. Keel, and G. K. Miley. May 
In NASA, Washington Star Formation in Galaxies, 
p693-698. 


IRAS additional observations were used to obtain a 
sample of point sources at much fainter flux levels 
than hitherto available through the IRAS Point Source 
Catalogue. This sample is being used to compile an 
incomplete but representative cata! of faint IRAS 
candidate Active Galactic Nuclei (AGNs) and . os 
the evolution of the infrared bright galaxies. G 

based follow up observations (optical spectroscopy 
are mainly hampered by identification confusion. 


742,392 
N87-24367/1/GAR 
(Order as N87-24266 PC A99/MF E03) 


Hawaii Univ., Honolulu. 
Spectrophotometery of Brackett Lines in Very Lu- 
~~ IRAS (Infrared Astronomy Satellite) Galax- 


D. L. Depoy. May 87 
In NASA, Washington a eter Formation in Galaxies, 
p701-705. 


Observation of the Brackett-alpha and Brackett- 
gamma hydrogen recombination lines were made in a 
sample of galaxies chosen from the IRAS ca to 
have high luminosities at infrared wavelengths. 
have str Brackett line emission indicating large 
numbers of high mass stars; the formation of these 
stars may hence be the underlying source for the gal- 
= luminosities. However, there are at least two ex- 
tions that may not be explained in this manner: 
C 6240 and Arp 220. Additional evidence indicates 
that each of these exceptions may be more closely re- 
— to Seyfert-type galaxies or other active galactic 
nuclei. 


742,393 
N87-24368/9/GAR 

(Order as N87-24266 PC A99/MF E03) 
Imperial Coll. of Science and Technology, London 


(E nd). 
E for Extended IR (infrared) Emission in 
NGC2798 and NGC6240. 

G. S. Wright, R. D. Joseph, P. A. James, and N. A. 
Robertson. May 87, 4p 

In NASA, Washington Star Formation in Galaxies, 
p707-710. 


Extended emission at 10 and 20 micrometers can be 
used to distinguish starbursts from monsters as the un- 
derlying energy source driving the luminous infrared 
emission in the central regions of galaxies. The spatial 
extent of the mid infrared emission in the interacting 
galaxy NCG 2798 and the merger NGC 6240 were in- 
vestigated. The 10 and 20 micrometers profiles of the 
IR source in NGC 2798 are significantly wider than 
beam profiles measured on a standard star, sppone 
a starburst interpretation of its IR luminosity 

6240 there is marginal evidence for an ~y- ah 10 
micrometer source, suggesting that a significant frac- 
tion of its IR luminosity could be produced by a burst of 
star formation. 


742,394 
N87-24369/7/GAR 

(Order as N87-24266 PC A99/MF E03) 
Victoria Univ. of Manchester (England). 
Models Rela the Radio Emission and lonised 
Gas in Seyfert Nuclei. 
A. Pediar, S. W. Unger, D. J. Axon, and J. E. Dyson. 
May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
p711-715. 


Possible models are discussed in which the radio emit- 
ting components in Seyfert Ii nuclei can compress and 
accelerate the ambient nuclear medium to produce the 


characteristics of the narrow line region. A first order 
model, which considers only the expansion of the radio 
components, is briefly described. However, in many 
Seyfert nuclei it appears that the linear motion of the 
radio components is also important. This can result in 
shock heating of the ambient medium, and if the cool- 
ing time is long enough, can lead to a displacement 
between the radio component and the associated 
emission lines. This effect may be present in NGC 
1068 and NGC 5929 and by considering ram pressure 
balance and the cooling length it is possible to esti- 
mate lobe velocities and ambient densities. 


742,395 


N87-24370/5/GAR 

(Order as N87-24266 PC A99/MF E03) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddarc Space Flight Center. 
Structure in the Nucleus of NGC 1068 at 10 Mi- 
crometers. 
R. Tresch-fienberg, G. G. Fazio, D. Y. Gezari, W. F. 
Hoffmann, and G. M. Lamb. May 87, 5p 
In NASA, Washington Star Formation in Galaxies, 
P717-721. Previously announced in |AA as A87-30957. 


New 8 to 13 micrometer array camera i of the 
central kiloparsec of Seyfert 2 galaxy NGC 1068 re- 
solve structure that is similar to that observed at visible 
and radio wavelengths. The images reveal an infrared 
source which is extended and asymmetric, with its 

axis oriented at P.A. 33 deg. Maps of the spatial distri- 
bution of 8 to 13 micrometer color temperature and 
warm dust opacity are derived from the multiwave- 
length infrared images. The results suggest that there 
exist two pointlike luminosity sources in the central re- 
gions of NGC 1068, with the brighter source at the nu- 
cleus and the fainter one some 100 pc to the north- 
east. This geometry strengthens the possibility that the 
10 micrometer emission observed from grains in the 
nucleus is powered by a nonthermal source. In the 
context of earlier visible and radio studies, these re- 
sults considerably strengthen the case for jet induced 
star formation in NGC 1068. 


742,396 


N87-24371/3/GAR 
(Order as N87-24266 PC A99/MF E03) 

Owens Valley Radio ne, Pasadena, CA. 

Far-infrared Pri of Optically-Selected Qua- 
sars and Seyfert Galaxies. 
R. A. Edelson, and M. A. Malkan. May 87, 3p 
In NASA, Washington Star Formation in Galaxies, 
p723-725. 


Pointed IRAS observations and ground based obser- 
vations are used to determine the infrared properties 
of optically selected galaxies and quasars. The use of 
complete, unbiased, optically selected samples means 
that statistical tests can be applied to probe the under- 
lying properties of active galactic nuclei (AGNs). The 
near infrared to millimeter spectral energy distributions 
(SEDs) were studied of the CfA Seyfert galaxies, a well 
defined, unbiased sample of 25 Type 1 and 23 Type 2 
Seyfert galaxies selected by optical spectroscopy. 
Data given show strong trends in the infrared SEDs. 
Strong evidence is also given that the infrared spectra 
of Seyfert 2 galaxies are dominated by thermal emis- 
sion from warm dust, while nonthermai emission is 
more important in the spectra of quasars and luminous 
Seyfert 1 nuclei. 


742,397 


N87-24372/1/GAR 

(Order as N87-24266 PC A99/MF E03) 
California Univ., Los Angeles. 
~~ irraaaapamana Spectra of Active Galactic 

juciei. 

M. A. Malkan, and R. A. Edelson. May 87, 3p 
In NASA, Washington Star Formation in Galaxies, 
p727-729. 


Data from IRAS and IVE were combined with ground 
based optical and infrared spectrophotometry to 
derive emission line free spectral energy distributions 
(SEDs) for 29 active galactic nuclei (ACNs) between 
0.1 and 100 micrometers. The IRAS data were scaled 
down to account for extended emission. These correc- 
tion factors, determined by comparing small aperture 
ground based 10.6 micrometer data with large aper- 
ture IRAS 12 micrometer fluxes, were usually less than 
25%. These corrected SEDs are shown. 





742,398 
N87-24373/9/GAR 
(Order as N87-24266 PC A99/MF A03) 
California Inst. of Tech., Pasadena. 
Astronomy Satellite) Observations 


a and G. Mi May 87, 
Contract ‘UPL-9 oan ad 


In NASA, Washington Star Formation in Galaxies, 
p731-735. Sponsored by NASA. 


IRAS data was analyzed for 35 BL Lac objects select- 
ed from a complete 5 GHz radio sample, using the 
coadded survey database. The detection rate is 50% 
with more than 40% detected in more than one band. 
eS of these sources that 
are included in the IRAS Point Source Catalog. High 
luminosity BL Lac objects generally have smooth 
energy spectra over four or five in frequency, 
consistent with incoherent synchrotron emission from 
1 cm to 1 micrometer. However, many low luminosity 
BL Lac objects have discontinuous . with a 
large range in the spectral index at IRAS wav 

For BL Lacs with a total luminosity of less than 10 to 
the 44th power ergs/-s, most of the far infrared energy 
probably originates from dust heated near the galaxy 
nucleus. The energy budget shows that the majority of 
the power per unit bandwidth emerges in the infrared 
(1 to 100 micrometers). 


742,399 
N87-24374/7/GAR 
(Order as N87-24266 PC A99/MF E03) 

Lick Observatory, Mount Hamilton, CA. 

Classification of Emission-Line Galaxies. 
S. Veilleux, and D. E. Osterbrock. May 87, 4p 
In NASA, Washington Star Formation in Galaxies, 
p737-740. 


A revised method of classification of narrow line active 
galaxies and H II region-like galaxies is proposed. It 
involves the line ratios (O Ill) lambda 5007/H beta, (N 
ll) lambda 6583/H alpha, (S II) (lambda lambda 6716 
= 6731)/H alpha, and (O 1!) lambda 6300/H alpha. 
These line ratios take full advan’ of the physical 
distinction between the two types of objects and mini- 
mize the effects of reddening correction and errors in 
the flux calibration. Large sets of internally consistent 
data are used —_——s new previously u 
measurements. Prediction of recent photoionization 
models by power law spectra and by hot stars are 
compared with the observations. The classification is 
based on the observational data interpreted on the 
basis of these models. 


742,400 
N87-24375/4/GAR 
(Order as N87-24266 PC A99/MF E03) 
California Univ., Berkeley. 
Summary of Symposium: Low Luminosity 


F. H. Shu. May 87, 11p 
In NASA, Washington Star Formation in Galaxies, 
p743-752. 


The author summarized certain aspects of the confer- 
ence. He shares this task with another colleague 
thereby breaking the task into more manageable pro- 
portions. The author covers the low luminosity 
sources. He begins his review with a summary of some 
major themes of the conference and ends with a few 
speculations on possible theoretical mechanisms. 


742,401 
N87-24376/2/GAR 

(Order as N87-24266 PC A99/MF E03) 
Hawaii Univ., Honolulu. 
py mee y of Luminous IRAS e- Astrono- 
my Satellite) Galaxies: Summary Talk. 
E. E. Becklin. May 87, 4p 
in NASA, Washington Star Formation in Galaxies, 
p753-756. 


The author discusses the (RAS) ool of luminous In- 
frared Astronomy Satellite (IRAS) xies. A few com- 
ments are made about the direction to be taken in 
future observations of luminous IRAS galaxies. 


742,402 

N87-24378/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


Detector Arrays for Low-Background Space Infra- 
red ———— 

C. R. Mccreight, M. E. Mckelvey, J. H. Goebel, G. M. 
Anderson, and J. H. Lee. Sep 86, 13p NAS 
1.15:88344, NASA-TM-88344 

Presented at the SPIE Annual International Technical 
Symposium (30th), San Diego, CA., 17-22 Aug 86. 


The status of development and characterization tests 
of integrated infrared detector array technology for as- 
tronomy applications is described. The devices under 
development include intrinsic, extrinsic silicon, and ex- 
trinsic germanium detectors, with hybrid silicon multi- 
plexers. Laboratory test results and successful astron- 
omy imagery have established the usefulness of inte- 
grated arrays in low-background astronomy applica- 
tions. 


Ne7-24387/9/GAR PC A02/MF A01 
os in Astrophysical Observatory, Cambridge, 


Se eee re a, 
and Observational 
Report, May 1, 1906-Apri 30, 196 


G.L. Withbros. Jun 87, 22p NAS 1.26:181063, 
SAPR-10, NASA-CR-181063 
Contract NAGW-249 


Selected problems concerned with the important phys- 
ical processes that occur in the corona and solar wind 
acceleration region, particularly time dependent phe- 
nomena were studied. Both the physics of the phe- 
nomena and the resultant effects on observational sig- 
natures, particularly spectroscopic signatures were 
also studied. Phenomena under study include: wave 
motions, particularly Alfven and fast mode waves; the 
formation of standing shocks in the inner heliosphere 
as a result of momentum and/or heat addition to the 
wind; and coronal transient phenomena where mo- 
mentum and/or heat are deposited in the corona to 
produce transient plasma heating and/or mass ejec- 
tion. The development of theoretical models for the 
inner heliosphere, the — ae A. 
spectroscopic plasma diagnostics for region, 

the analysis of existing skylab and other relevant data 
are also included. 


Cosmic Ray Research 


PC A02/MF A01 


lor. 
, S. P. Ahlen, R. L. Brodzinski, S. 
mopolous, and A. K. Drukier. 8 Oct 86, 21p PNL- 

SA-14385, CONF-8605182-4 
Contracts ACO3-76SF00515, ACO6-76RL01830 
Vanderbilt high energy physics conference, Nashville, 
TN, USA, 15 May 1986. 
Portions of this document are illegible in microfiche 
products. 


The PNL/USC ultralow background prototype Ge de- 
tector in the Homestake mine is being applied to 
searches for 0 nu beta beta -decay, dark matter candi- 
dates and solar axions. An upper bound of 2.2 eV has 
been placed on the Majorana mass of the electron 
neutrino. The low energy data exclude particles with 
spin independent Z sup O exchai interactions 
having masses between 2 20 GeV and 5 TeV as signi 
cant contributors to the cold dark matter of the ha 

our galaxy. The existence of stable Dirac neutrinos 
more massive than 20 GeV is also excluded except for 
a Narrow region around the Z sup 0 resonance. Finally, 
Dine-Fischier-Srednicki (DFS) axion models with 
2x'/sub e/ less than or equal to 0.5 x 10 sup 7 GeV are 
ruled out by the maximum count rate attributable to 
solar axions. 36 refs., 11 figs. (ERA citation 12:026039) 


742,405 
N87-24254/1/GAR 

(Order as N87-24247 PC A18/MF A01) 
New Hampshire Univ., Durham. Dept. of Physics. 
Cosmic Rays in the Heliosphere. 
W. R. Webber. Jun 87, 31p 
In NASA Goddard Space Flight Center, Greenbelt, 
MD. Essays in Space Science p125-154 
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The different types of cosmic ray particles and their 
role in the heliosphere are briefly described. The rates 
of various energetic particles were examined as a 
function of time and used to derive various differential 
energy gradients. The Pioneer and Voyager cosmic ray 
observations throughout the heliosphere are indeed 
giving a perspective on the three-dimensional charac- 
ter and size of the heliosphere. Most clearly the obser- 
vations are emphasizing the role that transient vari- 
ations in the outer heliosphere, and most likely the he- 
liospheric shock, play in the 11 year solar 
cycle modulation of cosmic rays. 


742,406 
N87-24255/8/GAR 

(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and e Administration, 
Greenbelt, MD. ———e ight Center. 


Antiprotons in Cosmic Rays. 

V. K. Balasubrahmanyan, J. F. Ormes, and R. E. 
Streitmatter. Jun 87, 18p 

In Its Essays in Space Science p155-172. 


Recent experimental observations and results are dis- 
cussed. It was found that the approximately 50 antipro- 
tons collected in balloon experiments to date have 
generated considerable theoretical interest. Clearly, 
confirmatory experiments and measurements over an 
extended energy range are required before definite 
conclusions are drawn. Antiproton measurements 
have a bearing on astrophysical problems 
from cosmic ray propagation to issues of pence 
import. The next ‘ation of balloon experiments 
j ~ Facility being 
discussed for operation on NASA's space station 
should provide data and insights of highest interest. 


742,407 

N87-24256/6/GAR 

(Order as N87-24247 PC A18/MF A01) 
Univ., St. Louis, MO. McDonnell Center 
Sciences. 


of Ultraheavy Cosmic Rays with 


W. R. Binns, M. H. Israel, J. Klarmann, T. L. Garrard, 
and E. C. Stone. Jun 87, 17; 

Contracts NAS8-27976, N 27977 

In NASA Goddard Flight Center, Greenbelt, 
MD. Essays in Space p173-189. 


The HEAO-3 Heavy Nuclei Experiment has measured 
abundances of elements from Ar-18 to U-92 in the 
cosmic rays. The results on the ultraheavy elements, 
those with atomic numbers greater than 30, indicate 
that the source of the cosmic rays contain a mixture of 
f-process and s-process material similar to that found 
in the solar system. This result is at variance with previ- 
ous indications that the sources are greatly enhanced 
with freshly synthesized r-process material. Apparent 


tor the 


resulting in eae reductions in their values. 


742,408 
N87-24257/4/GAR 
(Order as N87-24247 PC A18/MF A01) 
National Aeronautics and e Administration, 
y epee MD. te teredpe yo ight Center. 
geectey- J. F. bh. Jun 87, 33p 
im Its Essays in Space Science p191-223. 


The Study of systematic trends in elemental abun- 
dances is important for unfolding the nuclear and/or 
atomic effects that should govern the shaping of 
source abundances and in constraining the param- 
eters of cosmic ray acceleration models. In principle, 
much can be learned about the large-scale distribu- 
tions of cosmic rays in the gal from all-sky gamma 
ray surveys such as COS-B and SAS-2. Because of the 
uncertainties in the matter distribution which come 
from the inability to measure the abundance of molec- 
ular hydrogen, the results are somewhat controversial. 
The leaky-box mode! accounts for a surprising amount 
of the data on heavy nuclei. However, a growing body 
of data indicates that the simple picture may have to 
be abandoned in favor of more complex models which 
contain additional parameters. Future experiments on 
the Spacelab and space station will hopefully be made 
of the spectra of individual nuclei at high energy. Anti- 
protons must be studied in the background free envi- 
ronment above the atmosphere with much higher reli- 
ability and presion to obtain spectral information. 
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742,411 

oe 302/1/GAR PC A02/MF A01 
Air Force Lab., Hanscom AFB, MA. 

Simultaneous Narrow Band Auroral 

yr Ant from *— (1150A to —— 


R. Gardner, R. 
A thachine ond AE: ses. 16p Rept no. 
AFGL-TR-87-0167 
Pub. in SPIE, v687 p90-103 1986. 


The design of a multi mode instrument known as the 
Auroral Remote Sensor, AIRS, is de- 
scribed. The goal of the AIRS instrument is produce 
data on the of the auroral display in 
both dark and sunlit hemispheres with the remote 
sensing of ionospheric airglows to deduce ionospheric 
Parameters such as electron profiles and at- 
mospheric ‘ound emissions. The AIRS will fly on 
a the POLAR BEAR spacecraft in a near polar circular 
orbit at an altitude of 1 wo pee pay ner ae 
in the fall of 1986. The AIRS instrument is 

a multi-mode system with four (4) channels of data ‘0 
yield simultaneous operation in the vacuum ultraviolet 
(VUV), near ultraviolet (UV) and visible spectral bands. 
Two of the data channels are designed to operate in 
the VUV with 30A windows having a 240A separation. 
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These two channels utilize an Ebert-Fastile spectrom- 
eter which can provide total coverage for each of 
these channels from 1150A to 1800A. The other two 
channels utilize a filter selector system to provide pre- 
selected, 10A bandwidth spectral channels at 3371A, 
3914A and 6300A, and a 200A wide channel centered 
at 2250A. These spectral bands are paired to provide 
simultaneous pair coverage of 2250A and 3371A and 
simultaneous pair coverage of 3914A and 6300A. All 
four channels view the auroral scene of the north polar 
cap via appropriate optics and scan mirror system. in 
effect a line scan image of the auroral scene is pro- 
duced via the scan mirror operating in the orbit cross 
plane with the longitudinal direction provided by the 
forward motion of the spacecraft. 


742,412 
AD-A181 362/5/GAR PC A02/MF A01 


Haystack Observatory, Westford, MA. 

lonospheric Convection Associated with Discrete 
Levels of Particle 

J. C. Foster, J. M. Holt, ‘ove, and D. S. 
Evans. oo 6p AFOSR: Ther 

Pub. in _ ee Letters, v13 n7 p656- 
Pub in Goopyaca contains color plates: All DTIC and 
NTIS reproductions will be in black and white. 


A precipitation index is described which quantifies the 
intensity and spatial extent of high-latitude particle pre- 


from a data set consisting of five years 

—— the Millstone Hill radar. Reference to the instanta- 
neous precipitation index, and the average patterns 

keyed to it, provides a means of characterizing the 

global precipitation and convection patterns through- 

out an event. 


742,413 

AD-A181 459/9/GAR PC AO5/MF A01 
University Coll., London (England). Dept. of Physics 
and Astronomy. 

Atmospheric Structure Variations: Modelling of At- 
mospheric Structure, 70 - 130 km. 

Final rept. 1 Jan 84-31 Dec 86, 

G. V. Groves. 27 Apr 87, 82p AFOSR-TR-87-0709 
Grant AFOSR-84-0045 


Theory and numerical analysis of data were applied to 
a number of leading problems of atmospheric structure 
in the upper mesosphere/lower thermosphere during 
the three years of this project. Three investigations oc- 
cupied the first 18 months and concerned: (1) Diurnal 
and semidiurnal tidal dissipation of momentum and 
energy in the upper atmosphere, (2) The modelling of 
O distribution from é 85 km to the turbopause and (3) An 
empirical model for solar cycle changes in mesos- 
pheric structure. During the second part of the project, 
attention was concentrated on: (4) Atmospheric mod- 
elling of the intermediate r (70-130km) between 
given models for the lower (up to 70 km) region and 
the upper (above 130 km) seat. A preliminary report 
of this work, to the extent that it might meet the needs 
of a new COSPAR reference atmosphere, was pre- 
sented at the 1986 COSPAR meeting and a detailed 
report of the theory and analyses was subsequently 
completed. 


ADAIe1 730/3/GAR PC A02/MF A01 

Air a Lab., Hanscom AFB, MA. 
Remote Sensing of lonosphere by Using Ultravio- 

let and Visible Emissions, 

C. |. Meng, R. E. Huffman, R. A. Skrivanek, D. J. 

Strickland, and R. E. Daniell. 1986, 12p Rept no. 

AFGL-TR-87-0166 

9 in SPIE Ultraviolet Technology, v687 p62-72 

1986. 


The ability to remotely sense ionospheric conditions 
for improved operation of communications and radar 
systems has been a long term goal of some DOD pro- 
grams. This capability now appears to be possible 
through improvements in computer models of the ion- 
osphere and in UV remote sensing methods. The ap- 
proach is to use passive ultraviolet optical measure- 
ments and in situ ion density measurements as inputs 
to a comprehensive ionospheric model which will cal- 
culate the electron density measurements as inputs to 
a comprehensive ionospheric model which will calcu- 
late the electron density profile. A novel feature of this 
approach is the use of naturally occurring airglow and 


auroral ultraviolet radiation. This method can be used 
for the mid latitude day ionosphere (90 to 800 km) and 
the night auroral E layer. Eventually, extensions of the 
technique will cover the night mid-latitude as well. The 
remote sensing measurement can also be used to 
locate regions of ionospheric irregularity, and hence 
probable phase scintillation, in both equatorial and 
polar cap regions and to locate the realtime position of 
the auroral oval particle eee Keywords: Ultra- 
violet; lonosphere; Remote ing; Electron Density 
Profile; Reprints. 


742,415 


AD-A181 812/9/GAR PC A02/MF A01 
Air Force Geophysics Lab., Hanscom AFB, MA. 
Chemistry of Mesospheric Potassium and Its Dif- 
ferent Seasonal Behavior as Compared to Sodium, 
W. Swider. 20 May 87, 8p Rept no. AFGL-TR-87- 
0196 

Pub. in Jni. of Geophysical Research, v92 nD5 p5621- 
5626, 20 May 87. 


The chemistry for sodium at mesospheric heights has 
been adapted for potassium. The profile 
computed for potassium ages well with mid-latitude 
lidar observations. A of 1 R is estimated for 
767 nm, an amount undetectable. Both lidar 
data and photometer data indicate that the seasonal 
variation of potassium, unlike that of sodium, is negligi- 
ble. Their different seasonal patterns are argued to 
arise most likely from modest differences in the rate 
coefficients, especially their dependence on tempera- 
ture, for comparable reactions. ee Mesos- 
pheric, Potassium, Sodium, Meteoric 


742,416 


DE87007551/GAR PC A02/MF A01 
Alaska Univ., Fairbanks. Geophysical Inst. 

(Magnetic Field Annihilation in the 

and Some Applications): Progress (For the 
Period 1/1/81 Through 12/31/81). 


S. |. Akasofu. 1981, 14p DOE/ER/70005-6, GI-82-10 
Contract AT06-76ER70005 


The objective of the proposed contract is twofold. The 
first is to learn how a tized plasma flow interacts 
with a magnetized celestial body. This interaction con- 
stitutes a dynamo and is believed to occur under a vari- 
ety of astrophysical conditions. The second is to study 
energy-related problems in the arctic environment. 
Some of these arise in association with auroral activity. 


742,417 


N87-23321/9/GAR 

(Order as N87-23313 PC A14/MF A01) 
Minnesota Univ., Minneapolis. 
Effect of Double Layers on Magnetosphere-ionos- 


phere Coupling. 

R. L. Lysak, and M. K. Hudson. May 87, 20p 

in NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p147-166. 


The Earth's auroral zone contains dynamic processes 
occurring on scales from the length of an auroral zone 
field line which characterizes Alfven wave propagation 
to the scale of microscopic processes which occur 
over a few Debye hs. These processes interact in 
a time-dependent fashion since the current carried by 
the Alfven waves can excite microscopic turbulence 
which can in turn provide dissipation of the Alfven 
wave energy. This review will first describe the dynam- 
ic aspects of auroral current structures with emphasis 
on consequences for models of microscopic turbu- 
lence. A number of models of microscopic turbulence 
will be introduced into a large-scale model of Alfven 
wave propagation to determine the effect of various 
models on the overall structure of auroral currents. In 
particular, the effects of a double layer electric field 
which scales with the plasma temperature and Debye 
length is compared with the effect of anomalous resis- 
tivity due to electrostatic ion cyclotron turbulence in 
which the electric field scales with the magnetic field 
strength. It is found that the double layer model is less 
diffusive than in the resistive model leading to the pos- 
sibility of narrow, intense current structures. 


742,418 


N87-23325/0/GAR 
(Order as N87-23313 PC A14/MF A01) 
Science Applications International Corp., McLean, VA. 





Anomalous Transport in Discrete Arcs and Simula- 
tion of Double in a Model Auroral Circuit. 
R. A. Smith. May 87, 13p 
Contract NASW-3947 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p211-223 . 


The evolution and long-time stability of a double layer 
(DL) in a discrete auroral arc requires that the parallel 
Current in the arc, which may be considered uniform at 
the source, be diverted within the arc to charge the 
flanks of the U-shaped double layer potential structure. 
A simple model is presented in which this current re- 
distribution is effected by anomalous transport based 
on electrostatic lower hybrid waves driven by the flank 
structure itself. This process provides the limiting con- 
straint on the double layer potential. The flank charg- 
ing any So epee. oo of a nonlinear trans- 
mission line. A simplified model circuit, in which the 
transmission line is represented by a nonlinear imped- 
ance in parallel with a variable resistor, is incorporated 
in a one-dimensional simulation model to give the cur- 
rent density at the DL boundaries. Results are present- 
ed for the scaling of the DL potential as a function of 
the width of the arc and the saturation efficiency of the 
lower hybrid instability mechanism. 


742,419 
N87-23326/8/GAR 

(Order as N87-23313 PC A14/MF A01) 
Dartmouth Coll., Hanover, NH. 
Weak Double in the Auroral 
M. K. Hudson, T. L. Crystal, W. Lotko, and C. 
Barnes. May 87, 21p 
Contract NSF ATM-84-45010 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p225-245. 


Previous work on the evolution of weak double layers 
in a hydrogen plasma was extended to include H(+) 
and O(+) with relative drift. The relative drift between 
hydrogen and oxygen ions due to a quasi-static paral- 
lel electric field gives rise to a strong linear fluid insta- 
bility which dominates the ion-acoustic mode at the 
bottom of the auroral acceleration region. This ion-ion 
instability can modify ion distributions at lower altitudes 
and the subsequent nonlinear evolution of weak 
double layers at higher altitudes in the ion-acoustic 
regime. lon hole formation can occur for smaller rela- 
tive electron-ion drifts than seen in previous simula- 
tions, due to the hydrogen-oxygen two-stream instabil- 
ity. This results in local modification of the ion distribu- 
tions in phase space, and a partial filling of the valley 
between the hydrogen and oxygen peaks, which would 
be expected at higher altitudes on auroral field lines. 
The observed velocity diffusion does not 

preciude ion hole and double layer formation in hydro- 
gen in the ion-acoustic regime. These simulation re- 
sults are consistent with the experimentally measured 
persistence of separate Lg wwrh ay oxygen peaks, 
and the observation of weak layers above an 
altitude of 3000 km on auroral field lines. 


742,420 
N87-23327/6/GAR 

(Order as N87-23313 ad A14/MF A01) 
——— Univ., NJ. Plasma 

article Simulation of Auroral Double: Layers. 

4 L. Smith, and H. Okuda. May 87, 15p 
In NASA. Marshall Space Fil H Center Doubie Layers 
in Astrophysics, p247-263. nmsored in part by the 
Aerospace Sponsored Research Program. 


Work on the simulation of auroral double layers (DLs) 
with realistic particle-in-cell models is presented. An 
early model simulated weak DLs formed in a self-con- 
sistent circuit but under Conditions subject to the ion- 
acoustic instability. Recent work has focused on 
strong DLs formed when currentiess jets are injected 
into a dipole magnetic field. 


742,421 
N87-23328/4/GAR 
(Order as N87-23313 PC A14/MF A01) 

Aerospace Corp., Los Angeles, CA. Space Sciences 
Lab. 
Conditions for Double Layers in the Earth's Mag- 
——ewe and Perhaps in Other Astrophysical 

Ss. 
L. R. Lyons. May 87, 10p 
Contracts NASW-861, NAGW-853 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p265-273. nsored in Part by the 
Aerospace Sponsored Research Program. 


auroral field lines in the 

form in order to maintain 
ionosphere in the presence of 
ee ene ae 
es which govern the formation of the 


conducting plasma similar to the Earth's 

ionosphere are potential candidates for the formation 
of double layers. The region with nabla x E is not equal 
0 can be generated within, or along field lines con- 
to, the plasma. in addition to nabla 


conducting 
eee Fe een eee Se 


Center Double Layers 
in Astrophysics, N276 205. ed in Part by the 
Lockheed Independent Research Program. 


often seem consistent with a dissipation-free accelera- 
tion of auroral electrons over an extended altitude 
range. Efforts to interpret these data have brought new 
vigor to the concept that a smooth and static electric 
field can be self-consistently generated by suitable 
pitch angle anisotropies among the high altitude parti- 
cle populations, different for electrons and ions, and 

thet such an electric feld is both necessary and suff 


, both from a wd theoretical stand- 

pont and rom the standpoint of whats known about 

the magnetospheric environment. It is argued that this 

concept has flaws and that the actual physical problem 

is considerably more complicated, requiring a more 

— electric field, possibly including double layer 
tructures. 


742,423 
N87-23330/0/GAR 

—- as N87-23313 PC A14/MF A01) 
National Oceanic and Atmospheric Administration, 
Boulder, Colo. 
Electric Potential Distributions at the interface Be- 
tween Pilasmasheet Clouds. 
D. S. Evans, M. Roth, and J. Lemaire. May 87, 8p 
In NASA. Marshall Space ~~ Center Double Layers 
in Astrophysics, p287-294 


At the interface between two plasma clouds with differ- 
ent densities, temperatures, and/or bulk velocities, 
there are large charge separation electric fields which 
can be modeled in the framework of a collisionless 
theory for tangential discontinuities. Two different 
classes of layers were identified: the first one corre- 
sponds to (stable) ion layers which are thicker than 
one ion Lamor radius; the second one corresponds to 
(unstable) electron layers which are only a few elec- 
tron Larmor radii thick. It is suggested that these thin 
electron layers with — electric potential gradients 
(up to 400 mV/m) are regions where large-ampli- 
tude electrostatic waves are spontaneously generat- 
ed. These waves scatter the pitch angles of the ambi- 
ent plasmasheet electron into the atmospheric loss 
cone. The unstable electron layers can therefore be 
considered as the seat of strong pitch angle scattering 
for the primary auroral electrons. 


742,424 
N87-23331/8/GAR 
(Order as N87-23313 PC A14/MF A01) 
California Univ., Berkeley. 
Double Layers Above the Aurora. 
M. Temerin, and F. S. Mozer. May 87, 9p 
Contract N00014-81-C-0006 
in NASA. Marshall Space Fiight Center Double Layers 
in Astrophysics, p295-303. 


Two different kinds of double layers were found in as- 
sociation with auroral precipitation. One of these is the 
so-called electrostatic shock, which is oriented at an 
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742,425 
N87-24249/1/GAR 
(Order as N87-24247 PC A18/MF A01) 
National Oceanic and Atmospheric Administration. 
, — CO. Space Environment Lab. 


Particles. 
D. S. Evans. Jun 87, 27p 
In NASA Goddard Flight Center, Greenbelt, 
MD. Essays in Space p19-45. Prepared in co- 
operation wi Lockheed Missle and Space CO, Palo 


problems concerning the aurora posed prior to the 


S. Lambert. 1982, 26p TEL-187 
North American Continent sales only. 


The report has shown that it is possible to model the 
signatures of TIDs (Traveling oo - Disturb- 
ances) on vertical — tively. 
Many, although not all, of properties orties of Tos can 
be deduced from vertical ionograms from a single sta- 
tion. Qualitative predictions about the behavior of ob- 
lique ray paths during the course of a TID, and in par- 
ticular the variation of the angles of arrival, have been 
made. 


742,427 
PB87-196630/GAR PC E05/MF E05 
National Inst. for Telecommunications Research, Jo- 
hannesburg (South Africa). 
Measurements of Metastable N(1+) (singlet D) 

eye 

D. G. Torr, W. A. Abdou, M. "Torr, R. G. Burnside, 

and J. W. Meriwether. Jul 82, 29p TEL-184 

Prepared in cooperation with Utah State Univ., Logan, 
and Michigan Univ., Ann Arbor. Space Physics Re- 
search Lab. 

North American Continent sales only. 


Measurements of the 6584 A emission which arises 
from the transition N(1+)(triplet P - singlet D) were 
made at Sutherland, South Africa, in the summer of 
1977. The twilight variations show a rapid decay at 
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sunset from (greater than) 10 R to 1 R followed by a 
persistent emission at about 1 R into the very late twi- 
light. The authors identify the early nt emission as 

produced mainly by photodissociative ionization 
of N2 and estimate that about 10% of the N(1 +) prod- 
ucts are produced in the N(1 +) (singlet D) state. They 
conclude that electron is the main loss 
process with an estimated value of about 10 to the -7th 
power cc/s for its rate coefficient. The emission in the 
late twilight is ascribed to galactic contamination. 


Dynamic Meteorology 


742,428 
AD-A181 414/4/GAR PC AO5/MF A01 
Australian National Univ., Canberra. Research School 


of Earth ’ 

Long Nonlinear Waves in the Lower A 
Scientific rept. (Final) for period ing 31 Dec 85, 
D. R. Christie. 6 May 87, 82p 87-1, AFOSR-TR-87- 


0780 
Grant AFOSR-83-0045 


A general theoretical treatment of long nonlinear wave 
propagation in the lower atmosphere is presented. The 
eigenvalue problem for finite-amplitude wave in a sur- 
face-based inversion is discussed in detail and expres- 
sions are obtained in closed form for the nonlinear 
wave parameters, surface perturbation pressure and 
wind components for a ar a of realistic boundary- 
layer waveguide models. The governing evolution 
Sieouaie Uk cane etaiiiiads told caan ional ox 
merically for a wide variety of initial conditions and the 
results are found to compare favourably with observa- 
tions. Nonlinear wave pr: tion in an ini 
eous waveguide is also studied in detail. It is shown 
that both temporal and spatial variations in the degree 
of turbulent dissipation can induce significant changes 
in the speed of propagation and in the morpho! 

-layer nonlinear wave disturbances. Key- 
words: litary atmospheric waves; Long nonlinear 
waves; Internal bore waves. 


742,429 
AD-A181 606/5/GAR 
Naval Postgraduate School, Monterey, CA. 


Effects in Rapid Cyclogenesis. 
Doctoral thesis, o 


L. L. Warrenfeltz. Mar 87, 174p 


PC A08/MF A01 


The effects of the zonal and meridional superposition 
of finite amplitude upper and lower level perturbations 
are investigated using a two-level analytical model and 
the Navy ational R | Atmospheric Prediction 
System (NORAPS). The initial along stream phase dif- 
ference is crucial to the subsequent intensification of 
the low level perturbation. A westward tilt with height of 
ng less than a quarter wavelength is most favor- 

. The initial meridional superposition only modifies 
the growth rate established by the optimum zonal 
phase difference. The str: ih and location of the low- 
level baroclinity and upper level shear vorticity, which 
depend on the structure of the mean flow, are impor- 
tant factors in determining the most favorable cross 
track tilt. In the jet streak case with strong upper level 
forcing, the lower perturbation quickly moves to the 
most favored meridional position under the left front 
quadrant. An east coast cyclogenesis event during 19- 
21 January 1986 is used to illustrate the effects of su- 
perposition. Despite strong upper-level forcing, rapid 
cyclogenesis did not occur, because the optimum su- 
perposition between the upper-level vorticity center 
and the surface cyclone was not achieved. 


742,430 

AD-A181 745/1/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 

Potential Systems for Tropical Cyclone 
Motion Studies. 

Interim rept. Oct 86-Sep 87, 

R. L. Elsberry. May 87, 49p Rept no. NPS-63-87-003 


A synopsis is presented of a workshop during April 
1987 sponsored jointly by the Hurricane Research Di- 
vision (HRD) of the National Oceanographic and At- 
mospheric Administration (NOAA) and the Marine Me- 
teorology Section of the Office of Naval Research 
(ONR). The objective of the workshop was to ex- 
change information and begin documentation of ob- 
servational systems that can be used in tropical cy- 
clone studies. HRD personnel described the objec- 
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tives of their annual field program studies and ONR 
personnel described pians for a field experiment on 
tropical cyclone motion during 1989 or 1990. Potential 
observational systems that were presented inciude: 
space-based systems; dropwindsondes; airborne 
radar systems; remotely-sensed surface wind speed 
systems; rawinsondes; wind profilers; and surface ob- 
servations with drifting buoys. Recent HRD efforts to 
objectively analyze observations in the region of hurri- 
canes were also described. Keywords: Tropical mete- 
orology; Meteorological observations. 


742,431 

AD-A181 747/7/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Environmental Research Labs. 

Effects of Doppler Shifting on the Frequency 
specte of Atmospheric Gravity Waves. 

inal rept., 
T. E. Van Zandt, and D. C. Fritts. Jan 87, 56p 
AFOSR-TR-87-0624 

Grants AFOSR-ISSA-86-0050, AFOSR-ISSA-87-0080 
Sponsored in part by Grants AFOSR-82-0125 and 
NSF-ATM84-04017. 


Spectra of atmospheric motions as a function of ob- 
served frequency may depart significantly from the 
spectra as a function of intrinsic frequency due to a 
nonzero mean wind. This paper examines the effects 
of Doppler shifting on a model spectrum of atmospher- 
ic gravity waves. To gain insight into the effects of 
Doppier shifting, we derived analytic solutions by ap- 
proximation of the intrinsic frequency and the 
avity wave dispersion relation. Our results reveal that 
Boppler shiling can have maior eflects on the ob 
served frequency spectrum of both horizontal and ver- 
ee 
representative of the and middie atmosphere, 
possible effects include a substantial enhancement of 
horizontal energy density at higher observed frequen- 
cies, a corresponding reduction of the vertical energy 
density at higher frequencies, and a significant transfer 
of vertical energy to observed frequencies above the 
ancy frequency. The predicted effects are found 
to be consistent with some of the features of the ob- 
served frequency spectra. Keywords: Anisotropy; Dis- 
sipation. 


742,432 

AD-A181 756/8/GAR PC A02/MF A01 
Louisiana State Univ., Baton Rouge. Coastal Studies 
Inst. 

Structure of Air Flow Over Sand Dunes and Its 
Effect on Eolian Sand Transport in Coastal Re- 


g A. Hsu. 14 May 87, 16p Rept no. TR-464 

Contract DACA39-86-K-0001 

Pub. in Coastal Sediments ‘87, p188-201 12-14 May 
87. 


On the basis of pertinent meteorological experiments 
over coastal sand dunes and ice ridges, a basic model 
for airflow over these | features is de- 
lineated. For practical applications, examples of the 
Froude number scaling method for st the rate 
of eolian sand transport are given for coastal regions. 
Good agreement is found between computed and ob- 
served rates. (Author) 


742,433 

N87-23034/8/GAR MF AO1 

World Climate pot meen Geneva (Switzerland). 

peter & aa « of Simulations by 
merical Models of the Sensitivity of the Atmos- 

pheric Circulation to Sea Surface Temperature 

Anomalies. 


Jul 86, 204p WCP-121, WMO-TD-138 

Also available from WMO, Geneva, Switzerland. Pre- 
pared in cooperation with ICSU, Rome, Italy. Work- 
shop presented in Boulder, CO., 9-12 Dec 85. 


No abstract available. 


742,4 
N87- 29035/5/GAR 

(Order as N87-23034 MF A01) 
Canadian Climate Centre, Downsview (Ontario). 
Simulated and Observed Budgets and Balances 

the 82/83 Enso Event. 

G. J. Boer. Jul 86, 7p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p12-18. 


The behavior of the atmosphere during an El Nino 
event was analyzed in terms of global vertically inte- 
grated budgets of mass, moisture, and energy. Com- 
parison of the results of a simulation of the SN og2 to 
1983 event with data from the NMC objective analysis 
system shows that the major features of this phenom- 
ena in the tropical region are captured in the simulation 
and the observations. The anomalous divergent mass, 
moisture, and energy fluxes and their associated 
source/sink distribution make a consistent picture 
which bears out the phenomenological description of 
the phenomena 2.en by Bjerknes (1969). 


742,435 


N87-23036/3/GAR 

(Order as N87-23034 MF A01) 
California Univ., Los Angeles. 
Numerical E: on the Atmospheric Re- 


qua 

C. R. Mechoso, A. Kitoh, S. Moorthi, and A. 

Arakawa. Jul 86, 10p 

Contract NSF ATM-82-18215 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the At Circulation to Sea Surface Temper- 
ature Anomalies, p19-28. 


Differences between selected fields obtained in simu- 
lations performed with several versions of the UCLA 
General Circulation Model (GCM) for normal and 
anomalous sea surface temperature (SSTA) are pre- 
sented. The SSTA pattern resembles that observed 
during the mature phase of Ei Nino, and is kept con- 
stant in time. Simulations used the 9-layer with low and 
high horizontal resolutions, and the 15-layer with low 
horizontal resolution versions of the UCLA GCM. The 
SSTA results in anomalous precipitation in the tropics 
which is mostly balanced by anomalous moisture flux 
convergence. The anomalous moisture fluxes in the 
planetary boundary layer (PBL) and the free atmos- 
phere have comparable magnitude with different geo- 
graphical distributions. Consistently, the pattern for the 
moisture flux convergence in the entire atmospheric 
column, which is very similar to that to anomalous pre- 
cipitation, is not similar to any of these two compo- 
nents. Findings it that a correct simulation of the 
moisture flux both in the PBL and the free atmosphere 
may be crucial in determining the distribution of anom- 
alous precipitation. 


742,436 
N87-23037/1/GAR 

(Order as N87-23034 MF A01) 
Oregon State Univ., Corvallis. Climatic Research Inst. 
Enso Experiments with a Two-Level AGCM (At- 
mospheric General Model). 
S. K. Esbensen. Jul 86, 6p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p29-34. 


It is shown that the Oregon State University general 
circulation model can qualitatively represent many of 
the observed features of El Nino Southern Oscillation 
(ENSO) events. Maxima in the anomalies of cloudi- 
ness and precipitation occur in regions of maxima of 
the SST anomaly field with the largest response occur- 
ring in regions of warmest sea surface temperatures. 
The upper-level circulation in the vicinity of the simulat- 
ed equatorial heating anomaly is qualitatively realistic 
and the remote response appears to be consistent 
with observations over the northeast Pacific and North 
America. There are, however, serious discrepancies 
that must be corrected before a realistic representa- 
tion of ENSO events can be obtained, especially the 
lack of response of the lower tropospheric circulation 
in the equatorial region, and the unrealistic remote re- 
sponse over the Northwestern Pacific during the simu- 
lated 1982 to 1983 ENSO event. 


742,437 
N87-23038/9/GAR 
(Order as N87-23034 MF A01) 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

Atmospheric Simulations of the 1982-83 ENSO (Ei 
Nino Southern Oscillation) E 
E. J. Pitcher, and M. L. Blackmon. Jul 86, 5p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p35-39. 





Atmospheric simulations with the NCAR Community 
Climate Model of the 1982 to 1983 El Nino/Southern 
Oscillation (ENSO) episode are summarized. Five sim- 
ulations of the response to the tropical sea en 
temperature anomaly pattern evolving ae 

month period beginning in September, AY oo 
completed. Each simulation began from : different 
year in a 5 yr control run. Ensemble-averaged fields 
were formed by taking at each grid point the average 
of the variable over all five realizations. For selected 
fields, maps of the difference between the ensembie 
— for the experiment and the control were gen- 
erated. Evolution of the seasonal (3 month) average of 
the precipitation anomaly, vector wind anomaly, and 
200 mb height anomaly for winter is shown. 


742,438 


N87-23039/7/GAR 
(Order as N87-23034 MF A01) 
—— Center for a --4- Research, Boulder, 


Sensitivity of Tropical and Mid-Latitude Time- 
Averaged Atmospheric States to ey 
a 


RM M. Chervin. Jul 86, 8p 

In World Climate Program Workshop on 

of Simulations by Numerical Models of the ivi 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p40-47. 


A parallel pair of 15-yr integrations was performed with 
an annual cycle version of the original NCAR Naan 
nity Climate Model with lower boundary forcing pre- 
scribed by the May 1958 to April 1973 monthly mean 
global ocean surface temperature analyses from Oort 
(1983), to study the effect of anomalous forcing from 
ocean surface temperatures on time averaged atmos- 
pheric states. The first experiment features the exact 
month-by-month evolution of analyzed temperatures 

while the second was forced by the 15-yr monthly 
means of the analyses —~ each model year. Thus, 
the mean forcing is identical in each experiment but 
one allows interannual variability in forcing with con- 
comitant evolving global distributions of anomalous 
ocean surface temperatures. The extent to which such 
anomalous boundary forcing could produce anoma- 
lous time-averaged atmospheric states more extreme 
than those attainable from unforced internal dynamics 
acting alone is shown. 


742,439 


N87-23040/5/GAR 

(Order as N87-23034 MF A01) 
Hamburg Univ. (Germany, F. aa Meteorology Inst. 
Prelim Results Ocean Global 
Atmosphere (TOGA) Related Experiment Per- 


formed at Hamburg, Meee with the 
ECWME General Crematen Model (GCM) with T21 
Resolution. 

H. Vonstorch, U. Schiese, and E. Kirk. Jul 86, 8p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p48-55. 


An atmospheric circulation model was used to study to 
what extent fluctuations of the tropical Pacific sea sur- 
face temperature (SST) induce low frequency variabili- 
ty in midlatitudes; whether normal El Nino events as 
the 1972 to 1973 or 1976 to 1977 events excite a sig- 
nificant and stable extratropical flow anomaly; if it is 
possible to identify in spring and summer a relevant 
response to strong El Nino events; and to what extent 
inadequate tropical Pacific SST destroys midiatitude 
potential predictability. The experiment comprises a 
control experiment covering a total range of up to 20 
annual cycles; a continuous 15 yr simulation forced in 
an equatorial Pacific strip by actually observed (1970 
to 1984) SST instead of climatologically fixed SST; a 
series of 5-month runs, forced with winter 1972 to 
1973 and 1976 to 1977 SST (for both El Ninos) 5 inte- 
grations are done, initialized with November 1st condi- 
tions as simulated in the years 2, 4, 6, 8, and 10 of the 
control run; and a series of five November to August 
integrations with 1982 to 1983 equatorial Pacific SST. 


742,440 


N87-23041/3/GAR 

(Order as N87-23034 MF A01 
National Oceanic and Atmospheric Administration, 
Princeton, NJ. Geophysical Fluid Dynamics Lab. 


pheres with and without Interan 

~~ 

|. Kang, and N. Lau. Jul 86, 7p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 


of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p56-62. 


The issue of external forcing versus internal atmos- 
pheric processes in causing circulation changes in the 
winter Northern Hemisphere was studied in extended 
general circulation model (GCM) experiments. In a 15- 
yr experiment (control run), no interannual variability in 
the external forcing was introduced. Another experi- 
ment was performed with the SST conditions in the 
tropical Pacific being prescribed to follow the actual 
month-to-month changes observed during a 15-year 
period. Results imply that internal atmospheric proc- 
esses and external forcing can impart a considerable 
level of variability to the atmospheric circulation. Out- 
side of the tropics, the amplitudes of the patterns asso- 
ciated with SST changes and with zonal/eddy interac- 
tion are quite comparable. Variability in the tropics is 
seen to be strongly influenced by the presence of trop- 
ical Pacific SST anomalies, the effect being manifest in 
the fluctuation amplitude and in the character of the 
spatial pattern. 


742,441 
N87-23042/1/GAR 

(Order as N87-23034 MF A01) 
National Oceanic and Atmospheric Administration, 
Princeton, NJ. Geophysical Fluid mics Lab. 


in GCM (Ce intraseasonal Appearing 
eye by Circulation Model) Experiments 
GFDL (Geophysical Fluid Dynamics 


po eng 

N. Lau. Jul 86, 6p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p€3-68. 


The 40 to 50 day oscillation in the tropical atmosphere 
is discussed. The many similarities that exist between 
the structure of the intraseasonal oscillations and that 
of the circulation anomalies associated with El Nino- 
Southern Oscillations (ENSO) also suggest that the 
two phenomena might be linked to each other. For a 
better understanding of the interaction between pertur- 
bations with such disparate time scales, monitoring of 
ENSO events in the real atmosphere should therefore 
also encompass monitoring of the intraseasonal oscil- 
lations. However, the presence of the intraseasonal 
oscillations in a GCM integration with no SST anoma- 
lies imposed infers that the preferred time scale of 
such oscillations is determined internally within the 
model atmosphere itself. The presence of a strong in- 
traseasonal signal in the model integration indicates 
that the essential dynamical and physical processes 
associated with these oscillations are adequately in- 
corporated in the GCM. 


742,442 


N87-23043/9/GAR 

(Order as N87-23034 MF A01) 
Utah Univ., Salt Lake City. 
30-60 Oscillation in a Perpetual January Simu- 
lation with the NCAR General Circulation Model. 
J. E. Geisler, and E. J. Pitcher. Jul 86, 3p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies p 69-71 (See N87-23034 16-46). 


A 1200-day, perpetual January simulation with the 
NCAR Community Climate Model was analyzed for the 
presence of an oscillation in the tropics having a 
period in the 30 to 60 day range. This general circula- 
tion model is a q level, sigma coordinate, spectral 
mode! with R15 truncation. Convective precipitation 
and heating is parameterized by a moist convective 
adjustment process. The model generates its own 
clouds. The 200 mb velocity potential, 200 mb zonal 
wind, 500 mb convective heating, outgoing longwave 
radiation (ORL), and precipitation were examined. The 
model 30 to 60 day oscillation does not stand out well 
from spatially incoherent noise in the 200 mb zonal 
wind field and does not stand out at all in the fields 
associated with convective activity. The reason for 
these differences between simulated and observed 
behavior of the oscillation may be lack of coupling in 
the mode! between the large-scale moisture conver- 
gence field of the oscillation and the field of convective 


742,445 


ATMOSPHERIC SCIENCES 
Dynamic Meteorology 


heating. The model parameterizes tropical convection 
as moist convective adjustment, a process whose con- 
nection to — scale moisture convergence is a sta- 
tistical one with very low spatial coherence. 


742,443 
N87-23044/7/GAR 

(Order as N87-23034 MF A01) 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Preliminary Theory of the Origin of the 40-50 Day 


K. M. Lau, and L. Peng. Jul 86, 5p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p72-76. Presented at Workshop on 
Model intercomparison, Boulder, CO., Dec 85. 


A theory of the 40 to 50 day oscillation in the tropical 
atmosphere which encompasses predominantly east- 
ward propagation ai the equator, spatial scales of 
wavenumber 1 and 2, time scales (20 to 70 days), 
and strong amplitude modulation in associated large- 
scale convective activity as a function of geographical 
location, i.e., pronounced convection is confined to the 
Indian Ocean and western Pacific, is presented. An ini- 
tial disturbance generated near the equator disperses 
away from the source region, eastward by Kelvin 
waves and westward by Rossby waves. When the 
eastward disturbance over warm water it is ex- 
pected to amplify by CISK due to enhanced supply of 
moisture from the ocean surface. Over cold water, its 
amplitude is expected to reduce due to decreased 
moisture supply. The climat | sea surface tem- 
perature contrast between the Indian Ocean/western 
Pacific and the eastern Pacific sets the spatial scale of 
the wave and its modulation to low wavenumbers and 
confines pronounced convection to the warm sector. If 
the eastward pri ing wave can maintain itself 
over dissipation one circuit around the globe, it has a 
good chance to continue the process indefinitely, pro- 
vided it is rejunvenated over the warm water with 
enough energy to go around for the next cycle. 


742,444 
N87-23045/4/GAR 


Meteorological Office, Bracknell (England 
Forecast and E on the UK 
Circulation 


: 
Model) wth El Nino SST (Sea Surface Tempera- 
ture) Anomalies. 
T. N. Palmer, and J. A. Owen. Jul 86, 13p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the At Circulation to Sea Surface Temper- 
ature Anomalies, p81-93. 


Model experiments were run to determine equilibrium 
and transient response to El Nino SST anomalies. In 
the first set of experiments, 540 day perpetual January 
integrations with a 2x composite El Nino anomaly and 
the observed December to February 1982 to 1983 El 
Nino anomaly were compared with a 540 day mean 
control integration. To study the transient response, 2 
ensembles of 90 day forecast experiments were run 
from 122 ECMWF analyses for the 15th, 16th and 17th 
December 1982. One ensemble had seasonally vary- 
ing climatological SSTs the other had observed SST 
anomalies added to these climatological values. In 
both ensembles SSTs were updated every 5 days. 
One of the major systematic errors in the 11-layer 
model is excessive wintertime Northern Hemisphere 
westerlies. These errors can be substantially alleviated 
by parametrizing the effects of subgridscale topogra- 
phy, through envelope orography or orographic gravity 
wave drag. The effect on including envelope orogra- 
phy on the zonal wind cross-section from 540 day per- 
petual January runs (with climatological SST) is 
shown. Gravity wave drag has a similar effect (al- 
though there are important differences). 


(Order as on MF A01) 


742,445 
N87-23051/2/GAR 

(Order as N87-23034 MF A01) 
Meteorological Research Inst., Yatabe (Japan). 
Impact of SST (Sea Surface Temperature) Anoma- 
lies and Initial Conditions on Extended Range Pre- 
dictions with an Atmo: General Circulation 
Model: A Case Study in ly Summer of 1983. 
T. Tokioka. Jul 86, 10p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
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of the Ai Circulation to Sea Surface Temper- 
ature Anomalies, p144-153. 


Numerical pacer 4 were paeeaes ay S 
impact of SST anomalies and initial conditions on pre- 
dictions up to 2 months with an atmospheric general 
circulation model for a period in the early summer of 
1983, when the 1982 to 1983 El Nino was still active 
and strong impacts of SST anomalies are expected. 
Results for low latitudes, and extratropical latitudes of 
the Northern Hemisphere are summarized. 


742,446 
N87-23054/6/GAR 

(Order as N87-23034 MF A01) 
Max-Planck-inst. fuer Meteorologie, Hamburg (Germa- 


Sonchbvtty 

LS enn Gale eratiiee Seen 
? Latif. Jul 86, 4p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p 179-184. 


A primitive equation model of the tropical Pacific 
Ocean was forced by realistic wind stress fields over 
decades. Experiments were performed by using two 
differently analyzed wind fields. There are 18 common 

of integration, which can be compared directly. 

results indicate a str sensitivity of the model to 
the choice of the wind fi Sea surface temperature 
anomalies in the eastern Pacific show strong differ- 
ences between the two model runs. 


742,447 
N87-23068/6/GAR MF A01 
— Meteorological Organization, Geneva (Switzer- 


Results of 
2. 


of the Conference on the Scientific 
Alpine Experiment (ALPEX). Volume 


Global Atmospheric Research oor 
4 72 376p WMO-TD-108-V-2, RP-PUBL-SER- 

Vv 
Also available from WMO, Geneva, Switzerland. Spon- 
sored by ICSU, Rome, Italy. Pr held in 
Venice, Italy, 26 Oct-1 Nov and 4-6 Nov 85. 


No abstract available. 


742,448 
N87-23069/4/GAR 
(Order as N87-23068 MF A01) 
Yale Univ., New Haven, CT. 
Mesoscale 


Mountain 
R. B. Smith. Jul 86, 17p 
In WMO Proceedi of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2 
p407-423. 


Research on mesoscale wind systems in the Alpine 
region is reviewed. such as frontal pas- 
sage, shallow foehn, mistral, lee waves, and bora are 
described, and the state of knowledge is discussed. 
For each of these, dynamical analogies in other moun- 
tainous regions are identified. 


742,449 
N87-23070/2/GAR 
(Order as N87-23068 MF A01) 


Eidgenoessische Technische Hochschule, Zurich 


Switzerland). encarta Physics Lab. 
— Studies of Meso-alpha Scale Flow on 


H. C. Davies. Jul 86, 12p 

in WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p425-436. 


studies undertaken to examine meso-aipha 
scale atmospheric flow processes over the central 
Alpine region are summarized. Results from studies 

to examine: the flow features during inci- 
dents of quasi-steady northerly flow, the progression 
of cold fronts on the northern foreland, the pressure 
drag across the Gotthard, and the kinematic properties 
of the free atmosphere are presented. The examples 
illustrate modes of influence of the Alps upon the dy- 
namical climatology of the region. 


42,450 
N87-23071/0/GAR 
(Order as N87-23068 MF A01) 
Cooperative inst. for Research in Environmental Sci- 
ence, Boulder, CO. 


58 VOL. 87, No. 19 


Ay ny ge 


> Lea on B. ene. Jul 86, 8p 
Connect 8 NSF ATM-84-186; 


In WMO Pr of the ~ ae on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p437-444. 


Two-dimensional (vertical-horizontal) cross-section 
analyses through an Alpine cold front are presented. 
They show the frontal movement from relatively level 
terrain onto the northern slope of the Alps. The depic- 
le St tee 
(1973) isentropic analysis scheme, modified to incl 

orography. Surface and radiosonde data are used. 
Since pressure is analyzed on isentropic surfaces, the 
vertical velocity, defined as = dp/dt, may be 
computed on isentropic surfaces as a by-product of 
the analysis. The distribution of omega, above a satu- 
rated surface-based —_. appears to be consistent 
with the low-level frontal movement. 


742,451 
N87-23072/8/GAR 
(Order as N87-23068 MF A01) 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, 


F.R.). 
—— 
Hoinka. Jul 86, 9p 
tn WMO “yyy of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2 
p445-453. 


A cold front which passed through the dense network 
of the Alpine Experiment was investigated. This cold 
front was connected with the generation of an intense 
lee cyclone. Rawinsonde data, collected above central 
Europe, are analyzed objectively. The analysis is fo- 
am phe ical effects disturbed by the orog- 
, to extract from the data effects of the Alps on 
‘ont. The data analysis shows the retardation of 
the cond sir by the Alpe he vertical component of the 
vorticity connected with the cold front decreases in 
magnitude as soon as the front approaches the Alps. 
The fr is due to the deformation and the con- 
vergence of the flow field weakens with decreasing 
distance from the Alps. 


742,452 
N87-23073/6/GAR 
(Order as N87-23068 MF A01) 


Obshchesoyuznyi Gosudarstvennyi Komitet SSSR po 
Gidrometeorologii i Kontroiyu Prirodnoii Stredii, 
Moscow. 

Air-Sea Interaction over the Mediterranean Sea 
during the a Experiment (ALPEX) Special Ob- 


serving Period. 

Y. Vakalyuk, P. Gudz, and Y. Popov. Jul 86, 10p 

in WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2 
p457-466. 


The response of the Mediterranean Sea to major at- 
ic disturbances was studied. Major atmos- 
pheric disturbances affecting the Mediterranean Sea 
surface in winter-spring period are intimately connect- 
ed with position and intensity of the northwesterly jet 
stream in the upper troposphere. The western part of 
the Mediterranean Sea is the region of baroclinic insta- 
bility with active development iS and as- 
sociated outbreaks of cold polar air from northwest. 
Statistical studies show that 70% to 75% of all cy- 
clones are generated in this region. The significant 
temperature difference between air and water and 
strong wind cause considerable heat flux and evapora- 
tion into the atmosphere. A large dynamic stress under 
such conditions can lead to amplifying waves and tur- 
bulent mixing in the u layer, masking convective 
processes. ing the ial Observing Period total 
duration of storm conditions exceeded 100 hr. The sea 
was subjected to considerable cooling through evapo- 
ration and heat flux, and intensive convective mixing 
down to the bottom of the Ligurian sea took place. 


742,453 
N87-23074/4/GAR 
(Order as N87-23068 MF A01) 


Technische Univ. Muenchen (Germany, F.R.). 
—_ in the Inn Valley, Austria. 


Jul 86, 9p 
in WhO eenanition of the Conference on the Scien- 
ihe Results of the Alpine Experiment (ALPEX), v2 
p469-477 


The wind regime in the Inn valley, characterized by a 
pronounced diurnal cycle with mountain winds down 


the valley at night and up-valley wind during the day (if 
the flow situation at larger scales has little impact on 
the flow in the valley) was studied in the Alpine Experi- 

ment. Heat transfer to the main valley by slope winds 
and side valley circulations, which is linked to the size 
and shape of the mountains, is studied using a hierar- 
chy of flow models. Very simple models help in under- 
standing the basic mechanism of valley winds. In these 
models the effect of side valley circulations is parame- 
terized by a K-ansatz. An explicit calculation of both 
slope and valley winds is attempted using a high-reso- 
lution mesoscale flow model. 


742,454 


N87-23075/1/GAR 

(Order as N87-23068 MF A01) 
Innsbruck Univ. (Austria). Inst. fuer Meteorologie und 
Geophysik. 
Elementary Valley Wind Model. 
|. Vergeiner. Jul 86, 8p 
In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2 
p479-488. 


An Alpine valley was modeled as a three-box model 
which consists of the foreland, one basin, and one 
valley tube connecting the basin to the foreland. Hori- 
zontal variations in each of the boxes, and internal cir- 
culations are —— The model is used to study 
quasi-periodic valley winds. 


742,455 


N87-23078/5/GAR 

(Order as N87-23068 MF A01) 
Consiglio Nazionale delle Ricerche, Bologna (Italy). 
Analysis of Stably Stratified Atmospheric 
CALPE} Dinaric Alps during the Alpine Experiment 

. Trombetti, and F. Tampieri. Jul 86, 10p 

In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p509-518. 


Cases of blocking upstream of the Dinaric Alps were 
analyzed to estimate the dividing streamline height. 
These critical heights, plotted as a function of the aver- 
age upwind Froude number, show a slower decrease 
than that observed for three-dimensional obstacles, 
and in most cases are greater than those predicted by 
the inviscid theory, due to friction and wind shear ef- 
fects (often present) in dipping the streamlines. The 
upstream influence is detectable at Froude numbers 
as high as 2, in agreement with results for smaller ob- 
stacies. Therefore, the dividing streamline concept 
may be applied also to mesoscale mountains, giving a 
good estimate of the height of the layer in which sepa- 
rate circulation or blocking is present. 


742,456 


N87-23079/3/GAR 
(Order as N87-23068 MF A01) 

Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO 

namics and Evolution of the Pyrenees Lee 

ave Event during March 21-23, 1982. 
K. W. Cox, and W. Blumen. Jul 86, 12p 
Contract NSF ATM-86-17797 
In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p519-530. 


Scorer’s (1949) model of two-dimensional, inviscid, 
steady-state flow over a mountain ridge is utilized to 
examine the wave structure at selected times during a 
sustained northerly flow over the Pyrenees that initiat- 
ed and maintained lee-wave activity over Spain during 
21 to 23 March 1982. Satellite observations of cloud 
patterns on 21 March reveal a train of waves extending 
350 km downstream of the Pyrenees. On 23 March, 
however, instrumented aircraft observations reveal the 
continued existence of wave activity in the tropo- 
sphere and lower stratosphere. Upstream radiosonde 
reports are used to represent the continuous vertical 
profiles of the static stability and northerly wind at 12 hr 
intervals over the 72 hr period 


742,457 


N87-23080/1/GAR 

(Order as N87-23068 MF A01) 
Centre National de Recherches Meteorologiques, 
Toulouse (France). 





Contribution to Bora Studies Using Alpine Experi- 
ment (ALPEX) Aircraft Data. 

P. Pettre. Jul 86, 10p 

In WMO Proceedings of the Conference on the Scien- 


tific Results of the Alpine Experiment (ALPEX), v2, 
p531-540. 


A fine scale analysis of the effect of the Bora wind on 
its environment is presented. A Zagreb-Senj vertical 
cross-section of the flow is drawn, the hori- 
zontal and vertical wind field, and the potential temper- 
ature field, for two cases. By carefully Positioning of 
flight legs, and assuming that the flow is quasi-station- 
ary, the vertical propagation of the perturbation is de- 
rived. The mean values of the components of the ve- 
locity and potential temperature are computed on leg 
sections of 10 km to establish the characteristics of 
the mean flow. The vertical momentum fluxes are 
computed along the legs with 1 sec resolution data. 


742,458 
N87-23081/9/GAR 

(Order as N87-23068MF A01) 
Cooperative wa! for Research in Environmental Sci- 


ence, Boulder 
Analysis of Downsiope Winds in the Lee of the 
r~ oe _- 1982. 

men, and Hartsough. Jul 86, 8p 
Contracts NSF ATM-84-18625, NSF ATM-82-17797 
In WMO Proceedings of the Conterence on the Scien- 
= Results of the Alpine Experiment (ALPEX), v2, 
p541-548. 


The Klemp and Lilly (1975) model of downslope wind- 
storms was modified to explain the onset and mainte- 
nance of the northerly flow at Jaca in the Pyrenees. All 
variables are continuous functions of height above the 
surface, but in other respects the models are the 
same. The present model employs the Bordeaux up- 
stream radiosonde soundings to construct the basic 
state wind and static stability distributions, and a 2 km 
high bell-shaped mountain is used to represent a two- 
dimensional cross-section of the Pyrenees. The model 
predicts higher winds than those observed. When up- 
stream blocking of the flow, below the ridge, is taken 
into account the wind predictions are more in line with 
the reported value. This circumstance arises from a re- 
duction in the effective amplitude of the ridge and an 
alteration of the reflection coefficient. 


742,459 
N87-23082/7/GAR 

(Order as N87-23068 MF A01) 
Centre National de Recherches Meteorologiques, 
Toulouse (France). 
— Study of the Mistral with a Mesoscale 


Cslo Blondin, and B. Bret. Jul 86, 15p 

Contract INAG-APT-RA-82.4622 

In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p549-563. 


For two typical Mistral situations, the experimental re- 
sults are compared with numerical predictions using a 
3-D mesoscale model. Numerical simulations show 
that the structure of the flow in the southern part of the 
Rhone Valley (France) results from the katabatic gravi- 
ty component and from a large scale wave induced by 
the airflow over the mountains. 


742,460 
N87-23083/5/GAR 
(Order as N87-23068 MF A01) 

Instituto Nacional de Meteorologia, Madrid A mages 
Cierzo: Northwesterly Wind Along the Ebro Valley, 
_—. Se 

the Pyrenees Mountain Range: Case Study 
— the —* Experiment ALEX) Special Ob- 


a Monier ‘. Vazquez, A. Gordo, and A. Jansa. Jul 
86, 11p 

In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p565-575. 


The geographical, climatological, and synoptical pat- 
terns of Cierzo are described as a mesoscale phe- 
nomenon induced by orographical effect on the lee of 
the Pyrenees mountain range. The evolution of the 
vertical profiles of wind and temperature in Zaragoza is 
shown, emphasizing the maximum winds at low levels, 
which structure recalls the low level jet. The change of 
the surface pressure in the Ebro valley, on the lee of 
the Pyrenees, is analyzed and a relationship between 
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the surface pressure anomaly across the mountain 
range and the evolution of the wind field is established. 
An objective analysis of the surface wind which takes 
into account the mesoscale pressure anomaly on both 
sides of the Pyrenees, induced by orographical effect 
of the mountainous barrier, is made. 


742,461 
N87-23090/0/GAR 
(Order as N87-23068 MF A01) 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). oe Physics Lab 
stant 


Density Balloons. 
B. , and H. Richner. Jul 86, 10p 
In WMO of the Conference on the Scien- 
tific Results of the Alpine i it (ALPEX), v2, 
p655-664. Sponsored by the Swiss National Science 
Foundation. 


During the Alpine Experiment (ALPEX) Special Ob- 
serving Period, and post-ALPEX Foehn events, 
79 constant level balloons (CLBs) were flown and 
radar tracked a few hundred meters above the hills of 
North Central Switzerland under different meteorologi- 
cal conditions: 44 of the flights meet the quality needs 
for spectral analysis within the frame of interest. The 
buoyancy corrected data represents the three dimen- 
sional flow in a Lagrangian system. Additional data 
was collected using radiosondes and powered gliders; 
its represents the wind and temperature-fields in the 
ion of the CLB-trajectories. Topographical data on 
50 m grid are included in the analyses. For turbulent 
stress measurements, mixing length (time) theory was 
in concurrence to the direct measurement of 

the u'w'-term of the Navier-Stokes-equation. 
crosswind situations, momentum fluxes of several 
Pascals are found. The average value is on the order 
of 0.2 Pascal (strongly ing on which cases are 

included). 


742,462 
N87-23091/8/GAR 
(Order as N87-23068 MF A01) 
Aeronautics and Space Administration, 
Features 
Boundary Layer 
. Theon, K. Huang, and R. E. Turner. 


on 

Jul 86, 21p 
Contract NAS5-28558 

In WMO Proceedings of the Conference on the Scien- 


tific Results of the 
p665-685. 


A flight program to measure the influence of orogra- 
phic features on turbulent momentum, heat, and mois- 
ture fluxes was carried out. Characteristic wake flow 
patterns were observed in ae studies. While 
the upper level winds (above 10,000 ft msi) blow from 
west to east (perpendicular to the mountain range), 
flow patterns similar to flow from a backward-facing 
step are observed. When the upper level winds biow at 
301 and 312 deg from true north (slightly oblique to the 
mountain range), experimental evidence suggests flow 
patterns typical of a vortex shed from the mountain 
range similar to a leading edge vortex from a delta 
wing aircraft. The observed flow patterns are analyzed. 
It is concluded that wake flow very similar to those ob- 
served in laboratory facilities can occur due to winds 
over mountain ranges. Results of studies in the labora- 
tory may shed considerable insight to atmospheric 
boundary layer winds obstructed by orographic fea- 
tures. 


Alpine Experiment (ALPEX), v2, 


742,463 

PB87-203279/GAR PC A04/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Sciences Research Lab. 
Analysis of Diffusion Field Experiments, 

G. A. Briggs. Jun 87, 65p EPA/600/D-87/198 


The report describes general theoretical frameworks 
for the ordering of diffusion field data in terms of mete- 
orological measurements. The three methods de- 
scribed are surface-layer (Monin-Obukhov) similarity, 
convective scaling, and statistical theory using wind 
fluctuations. Early analyses of historic field experi- 
ments are reinterpreted in terms of these frameworks 
and many examples of analyses —_ these three 
methods are cited from the literature. The strengths 
and limitations of each method are discussed at length 
and the most effective methods are identified accord- 

to stability, height of source, and vertical or lateral 
diffusion. 


742,467 


ical Data Collection, 
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742,464 


AD-A181 483/9/GAR 
Air Force Environmental 
Center, Scott AFB, IL. 

AFB, Texas. Revised Uniformed Summa- 
ry of |. a Weather Observations (RUSSWO). 
Data _~ ll rept. Feb 43-Sep 45, 51-Jan 87. 
G. D. Quinn. Jun 87, 298p Rept no. USAFETAC/DS- 
87/026 
Contract DE-AlIO5-840R-21411 
Availability: Microfiche copies only. 


MF AO1 
Applications 


Technical 


A six-part statistical data summary of surface weather 
observations for: Laughlin AFB TX. Summary consists 
of: PART A, Weather Conditions and Atmospheric 
Phenomena; PART 8B, Precipitation; Part C, Surface 
Winds; PART D, Ceiling and Visibility; PART E, — 
rometric Summaries; PART F, Press Summaries. See 
USAFETAC/TN-83/001 (AD-A132 186), An Aid for 
Using the Revised Uniform Summary of Surface 
Weather Observations (RUSSWO) for complete de- 
scription of contents and instructions for use. 


742,465 


AD-A181 484/7/GAR 
Air Force Environmental Technical 
Center, Scott AFB, IL. 


ita summary rept. Jan 38-Feb 87. 
Men 87, 486p Rept no. USAFETAC/DS-87/025 
Availability: Microfiche copies only. 


ph rs fions for: Seliridge ANGB MI. Sum 
a lor: mary con- 
sists of: PART A, Weather Conditions and Atmospher- 
ic Phenomena; PART B, Precipitation, PART C, Sur- 
faee Winds; PART D, and Visibility; PART E, 
Psychrometric Summaries; PART F, Pressure Summa- 
ries. See USAFETAC/TN-83/001 (AD-A132 186), An 
Aid for Using the Revised Uniform Summary of Surface 
Weather ations(RUSSWO) for complete de- 
scription of contents and instructions for use. 


742,466 


AD-A181 485/4/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Dow AFB, , ME. Revised Uniform Summary 
of Surface (RUSSWO). 
Parts A-F. 


Data summary rept. Mar 48-Oct 49, Mar 51-Dec 86. 
Jun 87, 584p Rept no. USAFETAC/DS-87/027 
Availability: Microfiche copies only. 


MF A01 


Technical Applications 


A six-part statistical data summary of surface weather 
observations for: Dow AFB/Bangor ME. Summary 
consists of: Part A, Weather Conditions and Atmos- 
pheric and Phenomena; PART B, Precipitation;PART 
C, Surface Winds; PART D, Ceiling and Visibility; PART 
E, Psychrometric Summaries; PART F, Pressure Sum- 
maries. See USAFETAC/TN-83/001 (AD-A132 186), 
An Aid for a the Revised Uniform Summary of Sur- 
face Weather ations (RUSSWO) for complete 
description of contents and instructions for use. 


742,467 

AD-A181 486/2/GAR 

Air Force Environmental Technical 

Center, Scott AFB, IL. 

— AB, GL. Revised Uniform 
Weather Observations 


MF A01 
Applications 


lorm Summary of Sur- 
— Parts A-F. 
oon summary rept. Nov 51-Dec 86 
May 87, 586p Rept no. USAFETAC/DS-87/024 
Availability: Microfiche copies only. 


A six-part statisticaldata summary of surface weather 
observations for: Thule AB GL. Summary consists of: 
PART A, Weather Conditions and Atmospheric Phe- 
nomena; PART B, Precipitation; PART C, Surface 
Winds; PART D, Ceiling and Visibility; PART E, Psych- 
rometric Summaries; PART F, Pressure Summaries. 
See USAFETAC/TN-83/001 (AD-A132 186), An Aid 
for Using the Revised Uniform Summary of Surface 
Weather Observations (RUSSWO) for complete de- 
scription of contents and instructions for use. 
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742,468 

AD-A181 723/8/GAR PC A02/MF A01 

~ om State Univ., Baton Rouge. Coastal Studies 

inst. 

Impact of Cold-Front Passages on Geomorphic 

Evolution and Sediment of the x 
Dynamics Compile: 

Technical rept., 

H. H. Roberts, O. K. Huh, S. A. Hsu, L. J. Rouse, 

and D. Rickman. 14 May 87, 17p Rept no. TR-463 

Pub. in Coastal Sediments ‘87, p1950-1963, 12-14 


May 87. 
New atmospheric, marine, sedimentologic/geomor- 
phic data suggest that stormy conditions associated 
with periodic winter cold-front passages may have a 
greater cumulative effect on Louisiana coasts than the 
occasional but more violent hurricane. Coid-front pas- 
sages occur between October and April on a 3- to 5- 
cycle. ea eee 


somten, and igs yearly rumors (aprox. 90/y are drive 


ee eee 
A detent deanghalie and eieununtin cates 
associated with cold-front passages. Three phases 
characterize a cold-front passage: the prefrontal, fron- 
tal passage, and cold-air outbreak phases. The spatial 
and temporal patterns of wind stress, barometric pres- 
sure, as well as the coastal aphic response, 
are presented in a generalized cold-front/cold-air out- 
break model. Pr 
indicates two end 
front passages, those associated with W- 

ition an southward surges of arctic air. The key 
ifference is the orientation of the front and the pattern 
of surface winds with respect to the coastline. 


742,469 

AD-A181 744/4/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 

Use of Observed Data for the initial Value Problem 
in Numerical Weather Prediction. 

Technical rept. Aug 86-Apr 87, 

R. Franke, E. Barker, and J. Goerss. Apr 87, 43p 
Rept no. NPS-53-87-002 


The problem of combining observed and predicted 
values of meteorological variables, all with error, to 
obtain current weather conditions is considered. Sta- 
tistical interpolation is in common use for this problem. 
Properties of isotropic spatial covariance functions are 
developed. The performance of several families of co- 
— functions in fitting published data is investi- 
= . The second order autoregressive covariance 

is identified as having suitable theoretical and 
excellent approximation properties. of the 
errors in statistical interpolation to misspecification of 
the statistical parameters is explored, showing that the 
process is quite stable to such perturbations. 


742,470 

AD-A181 779/0/GAR PC A02/MF A01 
ee eeney Geological Observatory, Palisades, 
Atmospheric Boundary Layer Modification in the 
Marginal ice Zone. 

Journal Article, 

T. J. Bennett, and K. Hunkins. 15 Nov 86, 13p Rept 
no. LDGO-4055 

Contract NO0014-84-K-0735 

Pub. in Jni. of Geophysical Research, v91 nC11 
p13033-13044, 15 Nov 86. 


A case study of the Andreas et al. (1984) data on at- 
mospheric boundary layer modification in the marginal 
ice zone is made. Our model is a two-dimensional, mul- 
tilevel, linear model with turbulence, lateral and vertical 
advection, and radiation. Good agreement between 
observed and modeled temperature cross sections is 
obtained. In contrast to the hypothesis of Andreas et 
al., we find the air flow is stable to secondary circula- 
tions. Adiabatic lifting and, at fetches, cloud top 
longwave cooling, not an air-to-suriace heat flux, domi- 
nate the cooling of the boundary layer. The accumula- 
tion with fetch over the ice of changes in the surface 
wind field is shown to have a large effect on estimates 
of the surface wind stress. We speculate that the An- 
dreas et al. estimates of the drag coefficient over the 
compact sea ice are too high. 


742, 

AD-AI81 816/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


60 VOL. 87, No. 19 


Diagnosis of the Role of Vertical Deformation in a 
Two-Dimensional Primitive 


Equation Model, 
=<" , M. J. Pecnick, and M. A. Shapiro. 15 Apr 
AFOSR-TR-87-0620 
Grant AFOSR-ISSA-86-0019 


Equations are developed for the temporal rates of 

of the i of vector gradients of po- 

fone egy nny ner ae 
vertical planes transverse to straight 

a. The proposed form of the fron 1 

lor the magnitude of the potential temperature gra- 

WA tp tte oe 

of two simulations from an idealized two-dimen- 

sional primitive equation model in which upper-level 

ontogenesis proceeds by quite different mecha- 

nisms. For the case in which the along-front variation 

of potential temperature is zero, trophic effects 

coe Gpabeash ta ee eapis bapenavems, and are aug- 

and opposed respectively by ageostrophic 

in the upper and middie tropo- 


i with the 
of frontal properties that are best defined in the upper 
troposphere near the tropopause. In contrast, for the 
front variation of potential tem- 


inne A frontal zones observed in nature in con- 
junction with amplifying baroclinic waves. 


742,472 
AD-A181 818/6/GAR 
a oe Pos 


PC A04/MF A01 
aduate School, Monterey, CA. 
— as a Predictor of Tropical Cy- 


Sraster'e thoet s thesis, 
D. H. Meanor. Mar 87, 75p 


The effects of vertical wind shear on tropical cyclone 
motion are investigated for 1357 western North Pacific 
Ocean cases. An orthogonal function (EOF) 
analysis is used to represent the vertical shear of the 
zonal and meridional components between the 700, 
400 and 250 mb levels. Composite wind-shear fields 
are developed for five past-motion storm categories 
and analyzed to determine their statistical differences. 
The significant differences between these categories 
represent differing synoptic forcing by the wind shear 
that affects storm motion. Within the category of 
storms moving northwest, significant differences occur 
between right- and left-turning cyclones. This demon- 
strates that the vertical shears derived from operation- 
ally analyzed wind fields contain synoptic forcing infor- 
mation that is revelant to tropical cyclone motion. A 
regression analysis is used to identify potential predic- 
tors from among the wind-shear EOF coefficients. 
These predictors are included in regression equations 
to post-process the 24-, 48- and 72-h OTCM (One-way 
Tropical Cyclone Model) forecasts for 1982-1983. The 
modified OTCM tracks using this scheme have an av- 
erage error of 419 km at 72 h, which is an improvement 
of 174 and 212 km over the unmodified OTCM and 
official Joint Typhoon Warning Center 72 h forecast 
errors, respectively. Wind-shear EOF coefficients in- 
cluded in a decision tree to select the best objective 
forecast aid only nominally increase the accuracy of 
the ‘optimum’ forecasts. 


742,473 

DE87008176/GAR PC A02/MF AO1 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
Coordination for the OHR/ERD R4D Program: 
Progress ~—e July 1-December 31, 1986. 

J. J. Kelley. Oct 86, 1 


DOE/ER/60269-4 
Contract FG06-84ER 9 


This report covers the period of a six-month grant, July 
1, to December 1986. The project provides coordina- 
tion in the field for the R4D projects. It consists of (1) 
scheduling and logistics coordination services; (2) liai- 
son services with industry, government and academic 
institutions; and (3) technical services in the field as 
requested nye climatology, atmospheric particu- 
late input). (ERA citation 12:025764) 


742,474 

DE87008177/GAR PC A04/MF A01 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
Coordination for the OHER/ERD R4D Program In- 
a 
J. J. p Medes ° 24 Sep 85, 7» DOE/ER/60269-1 

Contract FG06-84ER60 

Portions of this sy are illegible in microfiche 
products. 


This project provides coordination in the field which is 
a service function for the R4D projects. It consists of 
(1) scheduling and logistics coordination services; (2) 
liaison services with industry, government and aca- 
demic institutions; (3) technical services in the field as 
requested (climatology, atmospheric particulate input); 
and (4) acquisition of permits. (ERA citation 
12:025763) 


742,475 
N87-23046/2/GAR 
(Order as N87-23034 MF A01) 

European Centre for Medium Range Weather Fore- 
casts, Reading (E nd). 
oe of Initial 

Temperature) Anomalies on Extended Range Pre- 
dictions for the El Nino Period. 
U. Cubasch. Jul 86, 7p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p110-116. 


The El Nino sea surface temperature (SST) anomaly 
observed during 1982 to 1983 was used to investigate 
the impact of anomalous forcing at the lower boundary 
on the predictability of the atmosphere. In order to test 
the impact of the SST as a function of the initial condi- 
tions, forecasts using the observed or climatological 
SST adjusted every 5th day, were run starting on De- 
cember 15, 16, and 17 1982. All experiments were run 
up to 90 days with the ECMWF spectral model and a 
resolution of T42L16 (i.e., with a Gaussian grid of 
2.8125 deg) from the ECMWF operational 12z analy- 
sis. Results show that precipitation can be used as a 
diagnostic tool for the effect of El Nino on the tropical 
atmosphere. The difference between the experiments 
with the observed moving and climatological SST indi- 
cates the impact of the El Nino SST anomaly on the 
atmosphere. 


742,476 
N87-23047/0/GAR 
(Order as N87-23034MF A01) 

European Centre for Medium Range Weather Fore- 
casts, Reading (England). 

Average 60-Day Forecast Experiment 
dui the 1982-83 El Nino Period. 
F. Molteni, and S. Tibaldi. Jul 86, 7p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p117-123. 


The role of surface thermal forcing in yee | the 


predictability of low-frequency large-scale atmospheric 
anomalies was assessed using model runs ae winter 
1982 to 1983, with the strong El-Nino event. The ex- 
periment is composed of two lagged-average forecast- 
ing sets of integrations, each consisting of 9 forecasts 
initiated from adjacent analysis separated by 6-hr inter- 
vals. It is concluded that it is plausible that, during the 
central part of the integration period, the Northern 
Hemisphere extratropical atmosphere switched from a 
regime dominated by internal dynamics variability to a 
regime driven mainly by anomalous boundary forcing. 
The model integrations seem to be unable to repro- 
duce the former while they show considerable skill in 
representing the latter. 


742,477 
N87-23048/8/GAR 

(Order as N87-23034 MF A01) 
Nationa! Meteorological Center, Washington, DC. 
Sensitivity of the NMC (National Meteoro! 
Center) Spectral Mode to the January 1983 El 
SST (Sea Surface Temperature). 
R. E. Kistler, and J. Shukla. Jul 86, 7p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p124-130 





The National Meteorological Center (NMC) spectral 
model was twice integrated to 30 days from the NMC 
analysis of 00Z, Dec 1982. In one prediction climato- 
logical sea surface temperatures (SST) for ey 
were used; in the second the blended SST 

January 1983 was used. In both runs, the SST 
held fixed throughout the prediction. The impact of the 
implied SST anomaly on the 30 day mean precipitation 
was examined. The difference field indicates that the 
rainfall maxima over the maritime continent and the 
Andes are insensitive to the SST anomaly. The rainfall 
differences in the mid-Pacific correspond well with the 
SST anomalies. The northern branch of the ITCZ i 
shifted southward in the western Pacific, while in 
mid-Pacific it is intensified in place. In the eastern 
ee ee 
branch producing more rainfall in place, and 
ern branch expanding eastward and incr 


ing in in- 
tensity in concert with the expanded warmer SST. 


742,478 
N87-23049/6/GAR 


(Order as N87-23034 MF A01) 
Maryland Univ., Col Park. 


M. Fennessy. Jul 86, 6p 

In World Climate Program Workshop on 

of Simulations by Numerical Models of the > Senalbany 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p131-136. 


The observed 1982 to 1983 mature phase Pacific SST 
anomalies were used for control simulations started 
from observed initial conditions of 15, 16, 17 Dec. 
1982. Model control simulation of precipitation is rea- 
sonable. For the tropical diabatic heating field, the 3 
case average 11 to 60 day model difference field 
shows a large positive anomaly in the central Pacific of 
up to 3 deg/day with a negative r of -2 deg/day 

over Indonesia. The increase in skill in the tropics and 
extratropics obtained by using observed initial condi- 
tions with observed boundary conditions of SST is en- 
couraging. 


742,479 


N87-23050/4/GAR 

(Order as N87-23034 MF A01) 
Canadian Climate Centre, Downsview (Ontario). 
Extended Forecast Experiment with the CCC (Ca- 
nadian Climate Centre) GCM (General Climate 


Model). 

G. J. Boer. Jul 86, 7p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p137-143. 


Enhanced predictability under the strong boundary 
forcing during El Nino was assessed. A forecast exper- 
iment for January 1983 indicates that the divergent 
flow anomaly is a response to the anomalous bounda- 
ry forcing and not to the initial conditions. The rotation- 
al component of the flow in the tropics is also sensitive 
to the sea surface temperature anomaly. In the extra- 
tropics strong anomalies are present in both hemi- 
spheres with and without anomalous boundary condi- 
tions. These may represent the nces of the 
initial conditions at these latitudes or could be an acci- 
dental correspondence between model drift and the 
observed anomaly for this month. It appears that tropi- 
cal atmospheric features can be rea well pre- 
dicted as a consequence of the El Nino sea surface 
boundary forcing while in the extratropics the situation 
is less clear. Extended predictability may at least par- 
tially reside in the initial condition information at these 
latitudes. 


742,480 
N87-23052/0/GAR 

(Order as N87-23034MF A01) 
Centre National de la Recherche Scientifique, Palai- 
seau (France). Lab. de Meteorologie Dynamique. 
Sensitivity of January 1983 Sea Surface Tempera- 
ture (SST): Experiments to the Formulation of Lat- 
eral Diffusion. 
R. Michaud, and R. Sadourny. Jul 86, 11p 
In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p154-164. 


In order to study medium resolution general circulation 
model sensitivity to orography, lateral diffusion of tem- 
perature and velocity were formulated in such a way 
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(Order as N87-23034 MF A01) 
Lee ey Geological Observatory, Palisades, 


and Forecasting E! Nino. 
S. E. Zebiak, and M. A. Cane. Jul 86, 10p 
In World Se yhe mb en ph a 
of by Numerical Models of the Sensitivity 
of the A Circulation to Sea Surface Temper- 
ature Anomalies, p167-176. 


physics allow, 
perturbations about a basic state derived from monthly 
mean climatologies of SST, surface winds, and ther- 
was formulated. Aithough the physics 


N87-23084/3/GAR 
(Order as N87-23068 MF A01) 
Instituto Nacional de Meteorologia, Madrid (Spain). 
‘Tramuntana Shear Line. A Satellite Obser- 


vation. 

A. Jansa. Jul 86, 14p 

In WMO Pr of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p577-590. 


A satellite picture in a visible channel, showing many 
significant mesoscale details in the spatial distribution 
of the Mistral-Tramuntana wind system is presented. A 
shear line shows clearly as the western limit of the 
wind. Mistral distribution based on conventional sur- 
face data is discussed. Information relating to Balearic 
Islands Tramuntana distribution is given ntness of 
the sea as viewed from the satellite, accor. ing to as- 
tronomical and astronautical conditions and assuming 
the state of the sea (or wave profile) is known, is dis- 
cussed. Rough waves darken the sea in nt areas 
(where the angular difference between satellite line of 
vision and reflected Sun ray is small), but rough seas 
illuminate dark zones where satellite line of vision is 10 
deg below reflected Sun beam. These criteria allow 
rough sea and/or strong wind zones to be determined. 


742,483 


N87-23085/0/GAR 

(Order as N87-23068 MF A01) 
Institute of Meteorology and Water Management, Za- 
kopane (Poland). 
Influence of Orography on the Temperature and 
Wind Regime in the Mountains. 
M. Kiapowa. Jul 86, 10p 
In WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p591-600. 


Characteristics of air temperature and wind during the 
Alpine Experiment experiment for days with nort 
and southern air flow along the selected sections that 
crosses the Tatra Mountains (Poland) are analyzed. A 
relationship between temperature and wind near the 
surface and topography and large-scale air flow was 
established. During Special Observing Period typical 
cases of the orographic phenomena were defined and 
described. 


742,487 


742,484 


N87-23086/8/GAR 

(Order as N87-23068 MF A01) 
Bern Univ. (Switzerland). Geographisches Inst. 
Mesoscale Analyses of Temperature, Pressure 
p+ ~recetaet aemmee nian etree 
a Foehn. 
M. Furger, H. Wanner, and J. Engel. Jul 86, 11p 
in WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p603-613 . Sponsored by the National Science 
Foundation. 


Streamline analysis was proposed for the study of air 
preter may A rp heh wm Barns Fo deny 

Alpine valleys. in view of the complexity of the terrain, 
with numerous effects on the airflow, the density of ex- 
isting observing stations is not sufficient. To fill the 
gaps in the network, pn a eget yn mn ben 
ae my Ay oer oh ~ a a 
analysis, resulting data a a decoupling of 
different flow regimes in certain cases. As an example, 
a Foehn is discussed. 


742,485 


N87-23087/6/GAR 

(Order as N87-23068 MF A01) 
Deutsche Forschu ty und Versuchsanstait fuer Luft- 
und Raumfahrt e.V., Wessling (Germany, F.R.). 


Fine Structure of the A 
rr ele X). A Case Study on 


A. Hafner, M. E. Reinhardt, E. L. Weisel, and H. P. 
Fimpel. Jul 86, 12p 
SS ee 
wesene of the Alpine Experiment (ALPEX), v2, 
1 . 


High pressure influence in the whole inner-ALPEX 
area gave an opportunity to study the effects of differ- 
pee ee omg ea ne 
abedo. ne ine elevation, topographic features, and 
fine structure and diurnal evolution of the 
layer are documented by cross-sectiona! 
a aes the potential temperature, mixing ratio, and 
the ie pie meh 1 Hz aircraft data along 
the traverses. In addition, 15 aircraft soundings were 
selected to evaluate the vertical distribution of the tur- 
bulent variances and fluxes on both sides of the Alps. 
The differences of the structure and temporal evolu- 
tion of the Alpine boundary layer on the north and 
south side of the Alps, as well as the differences be- 
tween the Alpine boundary layer and the boundary 
layer over homogenous terrain are significant. 


742,486 


N87-23088/4/GAR 

(Order as N87-23068 MF A01) 
Utah Univ., Salt Lake City. 
Predicability of Low-Level Flow during ALPEX 
(Alpex Experiment). 
J. Paegle, and T. Vukicevic. Jul 86, 11p 
In WMO weg of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2, 
p627-637. 


It is shown that the local air flow bound by topography 
and dissipated by friction is highly predictable with re- 
spect to initial data uncertainties. The predictions in- 
volve a rather complicated evolution toward diurnally 
fluctuating flows and not merely steady balance of 
forcing, dissipation and boundary conditions. The un- 
certainties associated with initial data damp rapidly 
with time in these prognoses. The influence of bounda- 
ry conditions grows with time. The sensitivity to para- 
meterized forcings, dissipation, and conductive capac- 
itance also grows with time. However, the physically 
evolving signal through 36 hr in the interior of the 19 x 
19 grid point region of the local domain in all the inte- 
grations is larger by at least a factor of 2 than is the 
influence of the uncertainty of any of these parameteri- 
zations within the tested range. 


742,487 


N87-23089/2/GAR 
(Order as N87-23068 MF A01) 
Karlsruhe Univ. (Germany, F.R.). 
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Influence on the Variability of the 
Experiment (ALPEX) Low-Level Jet. 
E. L. Weisel. Jul 86, 15p 
Contract DFG-FI-165/21-3 
Proceedings 


tific Results of the Alpine Experiment (ALPEX), v2, 
p705-710. 


Precipitation and humidity on both slopes of the Tatra 
mountains when the airflow was oriented towards the 
i ing the Alpine Ex- 

: on 79 days and the 
southern wind 51 days. Results show that the largest 
amount and time variation of precipitation are ob- 
served on the northern slopes of the Tatra mountains 
during the north winds. The amount and variation of 
Precipitation are not so during the southern winds 
and, in particular, its icant decrease is observed 
in Podhale Basin due to Foehn effects. The change of 
humidity is well manifested during the occurrence of 
Foehn. In one case of southern wind, the relative hu- 
midity was observed as low as 6%. The mean value of 
relative humidity is 15% to 20% less during the south- 


742,490 

PB87-203311/GAR PC AOS/MF A01 
National Oceanic and Atmospheric Administration, Se- 
attle, WA. Pacific Marine Environmental Lab. 

Pacific Marine Environmental Annual 
Report Fiscal Year 1986. 

Jan 87, 87p 

See also report for FY 1985, PB86-182557. 


Contents: 
Climate research; 
(Equatorial dynamics; 
Western boundary currents; 
Carbon dioxide/RITS research); 
Marine environmental assessment: 
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PC A02/MF A01 
National Weather Service, Garden City, NY. Eastern 


Climatology of Lake Ere's South Shoreline. 
H “Kwleteoweld. Jun 87, 24p NOAA-TM-NWS-ER-74 


The dominant factor in the clima' 
the lake's position in the east central portion of North 
America’s interior plain. This location allows — 
warm humid air from the Gulf of Mexico and cold 

from Canada to approach and pass by Erie with 

es ee The location of the lake alzo exposes it to 


approaching rom the northwest generally precede the 
intrusion of ian air into the area. The net result of 


the weather that affect Lake Erie as a conse- 
quence of its ition is a basic climate similar to that 
of other continental locations in the mid latitudes--that 
is cold winters, warm to hot summers, and frequent 
ee ee ae in the 
spring and autumn. However, while the general pattern 
of weather in the lake basin is the same as in other 
North American locations at the same distance from 
the equator, the presence of such a large body of 
water does produce significant regional effects. 


of Lake Erie is 


Meteorological Instruments & 
Instrument Platforms 


742,492 


N87-23959/6/GAR PC A12/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Susie Conerent Atmospheric Lidar Experiment 
J. Bilbro, R. Beranek, D. Fitzjarrald, and J. Mabry. 
Jun 87, 275p NAS 1.15:100307, NASA-TM-100307 


The results of a study to design and accommodate a 
simplified version of a coherent lidar system capable of 
performing tropospheric wind measurements are out- 
lined. The following topics are addressed: system sen- 
Sitivity, orbital ai iS, science experiments, prelimi- 
nary system ign, accommodations, and the space 
qualification of a 2J CO2 laser. 


Physical Meteorology 


742,493 


AD-A181 263/5/GAR PC A02/MF A01 
Air Force a Lab., eee AFB, MA. 
Atmospheric Transmission in the Middle Ultravio- 


let, 
C. G. Stergis. 1986, 10p Rept no. AFGL-TR-87-0164 
Pub. in SPIE, v687 Ultraviolet Technology, p2-10 1986. 


The transmission of ultraviolet radiation in the middie 
ultraviolet r of the spectrum (2000-3000A is in- 
vestigated taking into consideration molecular oxygen 
and ozone absorption, Rayleigh scattering and aerosol 
scattering and absorption. The computer code LOW- 
TRAN 6 with molecular oxygen absorption added was 
used to perform the calculations. The major portion of 
the calculations deals with transmission to space from 
a given altitude in the earth's atmosphere. 


742,494 


AD-A181 461/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 


Master's thesis, 
M. Garcia De Quevedo. Mar 87, 56p 


xtinction coefficients in the 


and effects of high winds on the istri . 
Results indicate that the biggest error results when 
wind generated aerosols change the particle size di 
tribution especially at radii larger than 2 mi . 
Keywords: Visible, infrared, extinction, aerosols, sat 
lite, techniques. 


742,495 

AD-A181 570/3/GAR PC A06/MF A01 

bay (England). Dept of Pure and Applid Physics. 
e 

Studies of E f Electro-Optical Attenuation in the Vicin- 


ity of Cloud Base. 

Technical rept. (Final) Jun 85-30 May 86, 
J. Latham. Feb 87, 111p EOARD-TR-87-4 
Grant AFOSR-85-0229 


Data report of 1986 cloud measurements of cap cloud 
on Great Dun Fell. PMS FSS probe measurements of 


cloud extinction in three oe bands. Theoretical 
extinction coefficients to be derived from spec- 
tra detected by PMS FSS probe. Keywords: cloud 
measurements; Particle size distributions; Extinction 
Coefficients; Great Britain. 


742,496 

DE87006059/GAR 

Los Alamos National Lab., NM. 
Correction 


Range alidity. 

A. Gratzki, and S. A. W. Gersti. 20 Feb 87, 6p LA- 
UR-87-571, CONF-870576-2 

Contract W-7405-ENG-36 

IGARSS ‘87, Ann Arbor, Mi, USA, 18 May 1987. 

Paper copy only, copy does not permit microfiche pro- 
duction. 

The usefulness of remotely sensed surface data de- 
pends on the ability to correct for atmospheric pertuba- 
tions on the image. An atmospheric correction algo- 
rithm has been proposed which removes atmospheric 
pertubations from off-nadir measured radiances at the 
top of the atmosphere in the visible and near-infrared 
wav region. The ability of the model to repro- 
duce radiance distributions at the surface from ra- 
diances at the top of the atmosphere is tested and 
found to be better than 15%. The correction formalism 
requires as minimum information the total optical 
depth of the atmosphere and the surface albedo. In 
this study the accuracy of the model to assumptions 
about the aerosol phase function, the single-scattering 
albedo and the vertical profile of the optical depth is 
also tested. (ERA citation 12:025768) 


742,497 


N87-23076/9/GAR 

(Order as N87-23068 MF A01) 
Technische Univ. Muenchen (Germany, F.R.). 
Energy Budget of an Alpine Valley. 
B. Hennemuth. Jul 86, 10p 
in WMO Proceedings of the Conference on the Scien- 
tific Results of the Alpine Experiment (ALPEX), v2 
p491-500. 


Measurements in a small Alpine end valley were used 
to compute the energy it of the valley and to ex- 
amine the heat exchange between the different val- 
leys. The measured data are processed to two-dimen- 
sional fields of the surface energy balance terms and 
to three-dimensional fields cf temperature and wind. A 
general energy budget estimation indicates that up to 
midday the sensible heat flux heats the valley atmos- 
phere, whereas in the afternoon heat is exported out of 





the small valley. Matern rte op 
a valley wind circulation system with ascending motion 
eS ae 
va 


742,498 


N87-23093/4/GAR 
(Order as N87-23068 MF A01) 
Technische Univ., Vienna (Austria). 


tific Results of the Alpine Experiment CALPEX). v2 
p697-703. 


The favorable geographical position of the Vienna Air- 
port weather radar, with plain regions in the eastern 
parts of its panorama range and mountainous areas in 
the west and in the southwest, was exploited for com- 
parisons of the precipitation structure in these different 
orographic regions. Radar echoes within a range of 

general thesis of fractal structure 
with dimension D = 4/3, but deviations in space and in 


N87-24040/4/GAR 
ST Systems ., Hampton, VA. 
—_ and Modeling. Studies of 


tmospheric 
M. Natarajan. 87, 28p NAS 1.26:178311, NASA- 
CR-178311 
Contract NAS1-16456 
—— for NASA Langley Research Center, Hamp- 
ton, VA. 


A program of research studies related to the —_ 
chemistry, radiative transfer, and dynamics of the 
stratosphere is described. Investigations were con- 
ducted in two broad areas: (1) studies of the strato- 
spheric processes and their response to external per- 
turbations, and (2) analysis of satellite measurements 
in conjunction with theoretical models. Contemporary 
one dimensional photochemical, radiative-convective 
model was used to assess the impact of perturbations 
such as solar flux variability, increases in atmospheric 
carbon dioxide, chlorofluoromethanes and other 
greenhouse . Data from satellite experiments 
such as LIMS and SBUV, were used with theo- 
retical models .~ develop a climatology of trace spe- 
cies in the stratosphere. The consistency of contem- 
porary ozone photochemistry was examined in the 
light of LIMS data. Research work also includes analy- 
sis of stratospheric nitrogen dioxide distributions from 
different satellite experiments, investigation of the win- 
tertime latitudinal gradients in NO2, estimation of the 
stratospheric odd nitr: level and its variability, and 
Studies related to the inges in ozone in the Antarc- 
tic, and mid latitude Southern Hemisphere. 


742,500 

PB87-203568/GAR PC E03/MF E03 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. As- 
socie de Meteorologie Physique. 

Givrage des Aeronefs (icing of Aircraft). 

Final rept., 

J. F. Gayet. Dec 86, 17p 

Text in French. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de |'Armement. 


The report covers measurements obtained on board 
the aircraft Transall during the Landes-Fronts 84 ex- 
periments. The results were validated and standard- 
ized and a global index was made up of the microphy- 
sical and thermodynamic measurements. Radar re- 
flectivity measurements, obtained with the Rabelais 
radar, were compared with the measurements of the 
aircraft. It was found that the points of lightning attack 
on aircraft in cumulonimbus clouds were localized and 
evidence is presented that a center of positive charge 
is localized at the base of the clouds. 


General 


742,501 
AD-A181 497/9/GAR 


Scintillation Theory of Shadow 

J. L. Codona. 1986, py Te L-TR-87-0175 
Contract F19628-85-K-003 

—- Astronomy and Ao v164 p415-427 
1 § 


BEHAVIOR & SOCIETY 


Education, Law, & Humanities 


742,502 


AD-A181 354/2/GAR PC A21/MF A01 
Overland i ,CO. 


Final rept. 1983- 1986, 

B. Noisat, J. , G. L. Moore, and 

Schwweigert 15 Apr 86, 481p Rept no. OAL RAP-1- 
iL-1 

Contract DACW45-83-C-0192 

See also Volume 2, AD-B112 238L. 


inventory conducted by Overland 

pane Barre k Rg mery ym i 
gineers along the shoreline of Lake Sakakawea in Wil- 
liams and McKenzie Counties, North Dakota. A Total 
of 43 sites, including 22 veer Maye hae epeny 
sites, were found and recorded. ye yee 
sist of cultural material scatters, a 
circles, cairns, stone ali _—o- trapping 
pits. Historical sites i farmstead/ranch sites ooane 
a coal mine. Based on an examination of the field, lab- 
oratory and literature data, a model of prehistoric set- 
tlement-subsistence patterns through time for Lake 
Sakakawea ia proposed. Essentially, the model 
stresses the i of bison hunting as the major 
determinant of settlement patterning in the project 
area. A a ee eae 
cal outgrowth of an opti lor. Strategy, ra’ 
than a mini-max locational stratewy (based equally on 

and plants), as proposed by other investigators. 
edicts 


ing camps situated along side drainages which func- 
tioned as fall and spring, bison migration routes 
——- the river breaks zone. The study concludes 

i presentation of a Cultural Resources Manage- 
ment Plan for Lake Sakakawea, in which the model 
play a crucial role in the development of significance 
criteria and recommendations for further work. 
(Author) 


742,505 


BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


742,503 


AD-A181 402/9/GAR PC A04/MF A01 
University of Southern 


rept., 
Matthiessen, and S. A. Thompson. Apr 87, 75p 
Rept no. ISI/RS-87-183 
Contract F49620-79-C-0181 


The use and nature of clause in natural dis- 


PC AOS/MF A01 
California, Marina del Rey. In- 


742,504 

AD-A181 476/3/GAR 
University of Southern 
formation Sciences Inst. 


Representation issues in Systemic Functional 
Grammar and Systemic Grammar and Functional 
Unification Grammar. 


C. Matthiessen, and R. Kasper. May 87, R 
poo ne ISI/RS-87- ‘o” Sap Fiat 


F49620-84-C-0100, MDA903-81-C-0335 
neal in part by grant NSF-IST84-08726. 


Nigel is a large diverse 
generation. Its 


est ambiguity implicit 
description, a topic which has so far been 
. This use of FUG as an alternate repre- 


742,505 
AD-A181 821/0/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

E and Effi- 


K. A. Michealson. Mar 87, 116p 


A significant factor affecting the operational readiness 
of the surface Navy is the training of personnel to oper- 
ate and maintai:: shipboard systems and equipment. 
Even though the importance of training is not disputed, 
factors such as effectiveness and efficiency must still 
be considered before selecting a specific method of 
instructional delivery. This study compared the most 
common training methods in the surface Navy using 
one-way analysis of variance (ANOVA), individual 

ee of freedom ANOVA, and two sample testing 
techniques to determine which method were the most 
effective and efficient. The methods compared were 
level lectures, video presentations, silent reading, and 
audio presentations at three different speeds. The 
analyses showed that audio presentations at normal 
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speed and at 1.25 times normal speed were the most 
effective and efficient, while the two most common 
methods of instructional delivery ae ae 
video presentations) were significantly less effective in 
the majority of the comparisons. 


742,506 

PB87-189726/GAR 

National Research Council, Washi 
Scientific and Engineeri 
Women: Their 


PC A09/MF A01 
, DC. Office of 


in Science and oie” 
a 
Grant NSF-SRS85-15461 
— of Selvees om October 9. 86. Sponsored by Na- 


SEP-118 


Re vn we ea: ER 
served underrepresentation of women at all education- 
al levels and about the patterns of their differential 
career development, the National Research Council's 
Office of Scientific and E Personnel 


engineering. factors might i 
soceor yeas ag ever necro 


engineering been 
made, and why. and Where it productive research 
efforts be directed. Studies show that (1) many col- 
lege-bound women lack adequate preparation in math- 
ematics and physical science to pursue quantitatively- 
oriented programs in college and, hence, quantitative- 
ly-oriented careers; (2) colleges base admission 
on one’s preparation in mat atics and physical sci- 
Test scores, re- 
for admission to en- 
Gapullin ict eotaneo pumeenibes and (3) less financial 
aid is available for women than for their male counter- 
parts. Workshop presenters cited a number of societal, 
institutional, and individual efforts that 
could contribute to the more equitable treatment of fe- 
males in science and engineering. 


742,507 
PB87-189734/GAR 
National Research Council, Washi 


PC A08/MF A01 


i lorkshop. 
Final rep rept. 1 Jul 86-30 
L. S. Dix. Apr 87, 174p SEP.119 

Grant NSF-SRS85-15461 

~~ by National Science Foundation, Washing- 


Le ee is known about the causes of the ob- 
served underrepresentation of members of minority 
groups at all educational levels and about the patterns 
and causes of their a apn career development, 
relative to that of males, the National Re- 
search Council's Office of tific and Engineering 
Personnel conducted two workshops funded by the 
National Science Foundation. Through both commis- 
sioned papers and open discussions, several ques- 
tions were examined. “How does the perticipation of mi- 
nority group members differ among groups and from 
that of nonminorities. What factors might influence de- 
cisions by minorities to for: careers in scientific and 
engineering di : e has progress been 
made, and why. and Where might productive research 
efforts be directed. Studies show that (1) many col- 
lege-bound members of minority groups lack adequate 
preparation in mathematics and physical science to 
pursue quantitatively-oriented programs in college 
and, hence, quantitatively-oriented careers; (2) many 
colleges base admission on one’s preparation in math- 

tics and physical science and on Scholastic Apti- 
tude Test scores, reducing the pool of minorities eligi- 
ble for admission to and science pro- 
grams; and (3) less financial aid is available for minori- 
ty students than for their white male counterparts. 
Workshop presenters cited a number of societal, insti- 
tutional, disciplinary, and individual efforts that could 
contribute to the more equitable treatment of minori- 
ties in science and engineering. 


742,508 
PB87-200010/GAR 
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PC A06/MF A01 


Federal Election Commission, Washington, DC 

Federal Elections 1986: Election Results for U.S. 
Sonate and the US. House of 

May 87, 104p 

See also report dated Aug 83, PB84-156454. 


The report is the third in the series of General Election 
results tions of all Federal contests as certified 
by the State election officials to the Federal Election 

. The document contains the results of the 
November 4, 1986 General Election. 


742,509 
PC A04/MF A01 


Opportunities for Strategic ‘Investment in K-12 Sci- 
ence Education. Options for the National Science 
Foundation. 

Research rept. 1952-87, 

M. S. Knapp, M. S. Stearns, M. St. John, and A. 
Zucker. May 87, 67p 

Grant NSF-SPA86-51540 

Spores by National Science Foundation, Washing- 
ton, DC. 


The report summarizes findings and conclusions from 
the first phase of SRI’s ‘Assessment of Initiatives 
Available to NSF to Address Problems and Opportuni- 
ties in K-12 Science Education’. The study was done 
for the National Science Foundation as part of its re- 
2 Sa 
pee ge a ee yn —— 
science education. It 
Gusses conclusions © ding NSF%® mission in K-12 


solving problems in K-12 science and mathematics 
education and how NSF can approach these opportu- 
nities more strategically. 


742,510 

aes Sine ae ae oe 
General Accounting Office, Washington, 

Resources Div. 


ee nee On Cine iy 


Briefing rept. 
Apr 87, 32p GAO/HRD-87-85BR, B-226877 


The report concerns ‘limited English proficient’ (LEP) 
students who are supported by federal funds appropri- 
ated under the Bilingual Education Act (title VII of the 
amended Elementary and Secondary Education Act of 
1965). Under this act, federal funds are provided for 
school-age LEP students to help them learn the Eng- 
lish language well enough to fully participate in all-Eng- 
lish classes and maintain academic progress. 


742,511 
PB87-205365/GAR 
Woods Hole aphic Institution, MA. 

Marine Scientific Boundaries and the 
Law of the Sea: Discussion and Inventory of Na- 
tional Claims, 

D. A. Ross, and T. A. Landry. Mar 87, 106p 


Over the past few nee, claims of extended sea- 
ward jurisdiction have multiplied and grown complex 
as coastal States recognize the potential value of their 
offshore areas. This has resulted in increased coastal 
State control over, inter alia, marine scientific re- 
search. Thus for the marine scientist seeking to work 
in foreign waters and with foreign scientists, the 
oceans can sometimes present a confusing picture of 
political boundaries and rules which may determine 
the conduct of marine scientific research. As the ap- 
proach to the study and understanding of the oceans 
becomes incr global, it is important to ensure 
that scientists continue to have access to the waters 
and seabed of those heavily used nearshore areas. 
The report, in conjunction with the map ‘Marine Scien- 
tific Research Boundaries’ (Ross and Landry, 1986), 
aims to make clear this picture for the marine scientist. 
The map is a display of the various zones of extended 
jurisdiction claimed by the world’s coastal States. The 
report presents the policies of each coastal State with 
respect to treaty participation, juridical claims, and re- 
search regulation. Also discussed in this text is the 
Third United Nations Convention on the Law of the 
Sea (UNCLOS III) in the context of marine scientific 
research principles and guidelines. 


PC A06/MF A01 


742,512 


PB87-206520/GAR PC A0S/MF A01 


Dames and Moore, Phoenix, AZ. 

Pian for Investigations at Historical 
Dam Construction in Central Arizona. 
Research rept., 

A. E. R and C. L. Myers. May 87, 87p DI-BR- 
APO-CCRS-87-9 

Contract DI-6-CS-30-04360 

eee ee Phoenix, AZ. 
Arizona Projects Office 
Historical and ar: | studies were conducted 
as part of the miti Sod regen tor Oo Seman 
Storage Division (Plan 6) of the Central Arizona 
Project. The goal was to produce a social history of life 
in temporary construction camps at seven major water 
storage dams built in central Arizona from the 1890s to 
1940s. Investigations of demography, daily life, work 
environments and ethnic relations are identified as re- 
search themes. The sites are described, and method- 
ologies for pursuing archaeological fieldwork, historic 
research and laboratory analysis are discussed. 


742,513 


PB87-207080/GAR PC A12/MF A01 
Alaska Univ., Anchorage. Inst. of Social and Economic 
Research. 
Economic and 
North Slope Borough. 
me oo Technical Report Number 100. 
re 

ae and W. Nebesky. Oct 83, 269p MMS/AK/ 

100 
Contract Di-14-12-0001-29058 
See also PB85-162055. Sponsored by Minerals Man- 
agement Service, Anchorage, AK. Alaska Outer Conti- 
nental Shelf Office. 


The report describes current and projected economic 
conditions in the North Slope Bor and discusses 
possible effects of Outer Shelf (OCS) de- 
velopment upon the Borough's revenues and expendi- 
tures as well as on Inupiat employment. The report 
used a simulation model of the North Slope Borough's 
economy to examine these impacts. The North Slope 
Borough receives substantial revenues from its taxes 
on oil and gas property. Following our examination of 
the factors affecting borough revenues, the authors 
concluded that OCS development will not substantially 
increase borough revenues due to state-imposed 
property tax revenue limits. Other factors, however, 
can be expected to cause the borough to begin to cur- 
tain its construction program and, thereby, r 

local employment opportunities. The review of Inupiat 
employment patterns and projected bor employ- 
ment opportunities suggests that reduced Inupiat em- 
ployment, rather than increased Inupiat involvement in 
petroleum activities, may best characterize the coming 


International Relations 


742,514 


AD-A181 530/7/GAR 

Army War Coll., Carlisle Barracks, PA. 
Terrorism - - A Global Perspective. 
Student essay, 

S. R. Gwin. 2 Mar 87, 41p 


PC A03/MF A01 


The trends in international terrorism point toward an 
escalation through the remainder of this decade and 
into the 1990's. increases will be reflected in both the 
number and the iethality of attacks, mostly as a result 
of the availability and use of sophisticated technology 
by terrorist groups. The exporting of terrorism has 
been a major factor in Europe the last few years and is 

obably a foreboding of what the US can anticipate. 
The trend toward the use of high technology and a 
confluence of other factors indicate an increased prob- 
ability of eventual nuclear terrorism. In combating ter- 
rorism, the world community will realize success only 
through a well coordinated global program. Such a 
Program will require a universally acceptable definition 
of terrorism; one which clearly distinguishes between 
terrorism and illegal forms of warfare. A close study of 
profiles on terrorist leaders such as the infamous 
Carlos, provides a ciear distinction between terrorists 
and freedom fighters. In addition to the coordinated 
global effort, a sustained victory in the war against ter- 
rorism will require an adjustment of international politi- 





cal structures to establish a ‘planetization; perspective 
by all the states of the world community. 


742,515 

AD-A181 614/9/GAR PC A05/MF A01 
RAND Corp., Santa Monica, CA. 

Soviet Civil-Military Relations and the Power Pro- 


Fs Fukuyama. Apr 87, 100p Rept no. RAND/R-3504- 
Contract F49620-86-C-0008 


This report considers the ways policy toward the Third 
World has been a factor in Soviet civil-military rela- 
tions. It pieces together what we know about evolving 
Soviet military views on the Third World, and tests the 
hypothesis that the military as an institution was in 
some way an advocate of intervention after the early 
1970s. The author (1) provides a brief overview of the 
mechanics of Soviet decisionmaking on the the Third 
World and of how the military fits into the picture; (2) 
traces the ascending curve of military interest in the 
Third World, beginning with the Soviet Navy's pursuit 
of bases in the 1960s and the development by the 
early 1970s of the concept of a liberating mission for 
the Soviet armed forces as a whole; (3) the 
subsequent downplaying of the liberating mission 
under the military leader: that took over in 1976; (4) 
analyzes the effect of the invasion of Afghanistan on 
the military's view of intervention in general and on 
civil-military relations; and (5) provides an overview of 
the evolution in military thinking about the Third World. 
The author concludes that the Soviet military's views 
of the Third World are complicated and do not fit a 
simple pattern. The Soviet military has a point of view 
on Third World issues distinct from that of the political 
leadership. (Author) 


742,516 

PB87-207817/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. General 
Government Div. 

Asylum: Approval Rates for Selected Applicants. 
Fact sheet. 

Jun 87, 13p GAO/GGD-87-82FS, B-224935 


The report provides additional data on asylum appli- 
cants in total and separately for those applying from El 
Salvador, Nicaragua, Poland, and Iran. Data is given 
on approval rates for those who, at the time they ap- 
plied for asylum, were (1) represented by attorneys, 
private or public groups, or themselves; and (2) de- 
tained or released on an immmigration bond or on their 
own recognizance. The authors reviewed 1,450 
asylum applications taken from, and projected to, a 
universe of 32,426 applications on which the Depart- 
ment of State gave an advisory opinion in calendar 
year 1984. 


742,517 
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Central st Party of wr ay Washington, DC. 


PC E02 


Communist 

May 87, 9p LDA-87-11721 

Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price as a Standing Order, PB87-927900. 


No abstract available. 
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Se Ability as a Predictor of Flight Train- 
ing Performance. 

Interim technical paper Jan 83-Sep 86, 

T. R. Carretta. Jun 87, 16p Rept no. AFHRL-TP-86- 
69 


Modern-day pilots must perform a variety of activities 
concurrently. In addition to flying the aircraft, they must 
monitor the communications channels and instrument 
panel and also navigate. As a result, the ability to allo- 
cate attention to different tasks effectively or time 
share is crucial for a safe, well-executed flight. A com- 
pensatory tracking and signal detection dual-task was 


administered to 1,130 United States Air Force pilot 
traini candidates prior to entry into Undergraduate 
Pilot trai (UPT). Tracking performance was ex- 
tremely r Although performance on this task 
was not eedeive of successful = of UPT, it 
was related significantly to a post-UPT advanced train- 
ing recommendation. This task may be useful when it 
is en to — candidates into — train- 
ing tracks at an early point in trai sialon, Tune Ghaine Basic 
Attributes Tests(BAT), Pilot ook 

ability. 
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Theory Underlying CRM (Cockpit Resource Man- 
agement) Training: Issues in Flight 
Crew Performance 
R. L. Helmreich. May 87, 8p 
In NASA. Ames Research Center Cockpit Resource 
Management Training, p15-22. 


What psychological theory and research can reveal 
about training in Cockpit Resource Management 
(CRM) is summarized. A framework is provided for the 
critical analysis of current approaches to CRM training. 
Back factors and definitions critical to evaluat- 
ing CRM are reviewed, followed by a discussion of 
issues directly related to CRM training effectiveness. 
Some of the things not known about the optimization 
of crew performance and the research needed to 
make these efforts as effective as possible are de- 
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Cockpit Crews. 

J. R. Hackman. May 87, 17p 

Contract NCC2-324 

In NASA. Ames Research Center Cockpit Resource 
Management Training p23-39. 


Cockpit crews always operate in an organizational 
context, and the transactions between the crew and 
representatives of that context (e.g., organizational 
managers, air traffic controllers) are consequential for 
any crew's performance. For a complete understand- 
ing of crew performance a look beyond the traditional 
focus on individual pilots is provided to see how team- 
and organization-level factors can enhance (or 
impede) the ability of even well-trained individuals to 
work together effectively. This way of thinking about 
cockpit crews (that is, viewing them as teams that 
erate in organizations) offers some potentially useful 
avenues for thinking about next st in the develop- 
ment of CRM training programs. Those possibilities 
are explored, emphasizing how they can enrich (not 
replace) individually-focussed CRM training. 
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Cockpit Resource Management (CRM): A Tool f 
Improved Flight Safety (United Gaited Ainines C CRM Train. 


” Carroll, and W. R. Taggart. May 87, 7p 
In NASA. Ames Research Center Cockpit Reource 
Management Training p40-46. 


The approach and eae used in developing 

cockpit management skills is effective because of the 
following features: (1) A comparative method of learn- 
ing is used enabling crewmembers to study different 
forms of teamwork. (2) The learning comes about as a 
result of crewmembers learning from one another in- 
stead of from an expert instructor. (3) Key elements of 
cockpit teamwork and effective management are stud- 
ied so that crewmembers can determine how these 
elements can improve safety and problem solving. (4) 
Critique among the crewmembers themselves rather 
than from outsiders is used as a common focusing 
point for crews to provide feedback to one another on 
how each can be a more effective crewmember. (5) 
The training is continuous in the sense that it becomes 
part of recurrent, upgrade, and other forms of crew- 
member —— and development. And (6) the training 
results in sound and genuine insights that come about 
through solid education as opposed to tutoring, coach- 
ing, or telling crewmembers how to behave more ef- 
fectively. 
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and implementation of Cockpit Re- 
UAL (United Air Lines) Re- 


D. H. Shroyer 87, 3p 
In NASA Arn Ames noth d Center Cockpit Resource 
Management Training p47-49. 


Line Oriented Flight Training (LOFT) for United Airlines 
Started in 1976. At that time it was basically no more 
than a line-simulated training function conducted in a 
full-mission simulator with no attention or stress on its 
human factor content. Very soon after the implementa- 
tion of the LOFT program concerns were voiced about 
certain crew behavioral situations they were observing 
in the flight crew's execution of cockpit duties. These 
duties involved emergency procedures as well as ir- 
regular and normal procedures and situations. It was 
evident that new information was surfacing concerning 
crew interaction, or its lack thereof, in the cockpit and 
its effect on satisfactory performance. These observa- 
tions raised the question of how this informa- 
tion translated into the safety of aircraft operations. A 
training system had to be repetitive, the crew interac- 
tive, and the training had to be conducted under the 
crew concept. The foundation had to have two other 
factors: (1) it was necessary to have adequate human 
factor content, and (2) an advanced state-of-the-art 
simulator and appropriate electronic devices were re- 
quired. These concepts are further discussed. 


cuvent T 
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Cockpit Resource Management Training at People 


. D. Bruce, and D. Jensen. May 87, 6p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p50-55. 
in J 


1986 in a continuing effort to maintain and 


inplementeda new CFM Waning program it is a con- 
ae program, scheduled over the next 

three years and includes state-of-the-art full-mission 
— © semi-annual seminar workshops 
a comprehensive academic program authored by 
Robert W. Mudge of Cockpit Resources 
Inc. That program is outlined and to maximize its con- 
tribution to the workshop's goals, is organized into four 
topic areas: (1) Program content: the essential ele- 
ments of resource management training; (2) Training 
methods: by Ayer ae and weaknesses of current ap- 
3) Implementation: the implementation of 
CRM taining. and (4) Effectiveness: the effectiveness 
of training. It is confined as much as possible to con- 
cise descriptions of the program's basic components. 
Brief discussions of rationale are included, however no 
attempt is made to discuss or review popular CRM 

tenets or the supporting research. 
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Cockpit tt and Specific Behavioral Ob- 
e W. Mi 


In NASA. 


). 

. May 87, 5p 
mes Research Center Cockpit Resource 
Management Training p56-60. 


One of the primary tools used to accomplish the task 
of effective training is the specific behavioral objective 
(SBO). An SBO is simply a statement which specifical- 
ly identifies a small ment of the final behavior 
sought, and a little more. The key word is specific. The 
company pinpoints exactly what it is it wants the pilot 
to do after completing training, and what it should 
evaluate from the point of view of both the program 
and the pilot. It tells the junior crewmember exactly, 
specifically, what he should monitor and support inso- 
far as the management function is concerned. It gives 
= meaning to the term second in command, And 
inally, it tells the supervisory pilot exactly what he 
should observe, evaluate, and instruct, insofar as the 
management function is concerned 
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agement. 

R. Butler. May 87, 7p 

In NASA. Ames Research Center Cockpit Resource 
Management Training p61-67. 


The Pan Am Flight Training Department shares the ex- 
periences it is having ~ its attempt to integrate cockpit 
resource it philosophies into its training 
programs. A tape presentation on Pan Am’s new 


direction in fight training is presented and briefly dis- 
cussed. 
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(Order as N87-22634 PC A14/MF A01) 
Continental Airlines Corp., Los Ai . CA. 
CRM (Cockpit Resource Management) T 
( ) — 
D. Christian, and A. Morgan. May 87, 7p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p68-74. 


The outline of the crew coordination concepts at Conti- 
nental airlines is: (1) Present relevant theory: Con- 
tained in a pre-work package and in lecture/discussion 
form during the work course, (2) Discuss case exam- 
ples: Contained in the pre-work for study and use 

the course; and (3) Simulate practice problems: 
Intr during the course as the of an 
ongoing process. These concepts which are designed 
to address the problem pilots have in understanding 
the interaction between situations and their own theo- 
ries of practice are briefly discussed. 
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Culture in the 

H. Yamamori. 87, 13p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p75-87. 


Even with the same program and objectives, if the cul- 
ture is different, there will be different approaches to 
the goal of flight safety. However, the cockpit environ- 
ment is culture-free so it is not as important to think of 
nn oe oe 
approach to the goal of ite safety. Crew members 
can look at their individual safety goals and compare 
them to their own performance to see if their behavior 
matches their own safety goals. The cockpit environ- 
ment must be culture-free in order to obtain the ulti- 
mate safety goal. One must first realize how their cul- 
ture affects their behavior before they can begin to 
change their attitude and actions in the cockpit. 
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( > RA Lk Training. 
Cockpit Resource ) 
J. Davidson. May 87, 
In NASA. pom Research Center Cockpit Resource 
Management Training p88-90. 


Trans Australia believes that its excellent accident rate 
record is due to a number of factors. It has a good 
group of standard operating procedures, and its crews 
are pretty well self and adhere to those pro- 
cedures. But the other thing that it believes is a factor 
in its safety record is that perhaps it is also due to its 
preparedness to be innovative, to keep up with what is 
going on in the rest of the world and, if it looks to have 
value, then to be amongst the first to try it out. Trans 
Australia commenced a program similar to Line Orient- 
ed Flight Training (LOFT) fairly early in 1979--that 
being its first windshear program-- which leads to why 
they are doing a course of resource management 
training, which we have chosen to call Aircrew Team 
Management (ATM). This course is detailed in another 
presentation. 
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Aircrew Team Management Program. 
C. Margerison, D. Mccann, and R. Davies. May 87, 


18p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p90-107. 


The key features of the Aircrew Team Management 
Workshop which was ' for and in consultation 
with Trans Australia Airlines are outlined. Five maj 
sections are presented dealing with: (1) A profile of the 
airline and the designers; (2) Aircrew consultation and 
involvement; (3) Educational design and development, 
(4) Implementation and instruction; and (5) Evaluation 
and assessment. These areas are detailed. 
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Wonk tore CRM (Cockpit Resource 
veryone. 

AN. 4 May 87, 15p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p108-122. 


The subject of those pilots who seem unresponsive to 
Cockpit Resource Management (CRM) training is ad- 
dressed. Attention is directed to the need and opportu- 
nity for remedial action. Emphasis is to the re- 
quirement for new perspectives and training 
resources. It is also argued that, contrary to conven- 
tional training wisdom, such individuals do not repre- 
sent a hard core which is beyond assistance. Some 
evidence is offered that such a new perspective will 
lend itself to a wider appreciation of certain specific 
training needs. The role of appropriately trained spe- 
cialists is briefly outlined, and a selected 
is attached. The combined experiences of several Pilot 
Groups (PAG's) within IFALPA member asso- 
ciation form the basis for this discussion. It does not 
purport to desribe the activities of any one PAG. While 
much of the activities of PAG’s have no relevance to 
CRM, there are clearly some very important points of 
intersection. The relevance of these points to diagnos- 
tic skills, and remedial training in the general domain of 
CRM is made obvious. 
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(Quebec). Flight Operations Services. 
Resource Training. 
L. C. White. May 87, 3p 


In NASA. Ames Research Center Cockpit Resources 
Management Training p123-125. 


The 6th General Flight Crew Training Meeting held in 
Montreal in May, 1 was for most IATA member air- 
lines the first time they had been exposed to what was 
pon on a aie — — of flight crew training-re- 


In reviewing the a 
of th this —,, noeting the IATA F t Crew Traini 

mittee (FCTSC), which had been phe om for the 
agenda and the meeting itself, concluded that be- 
cause very few airlines had implemented a program or 
even appeared to understand the term resource man- 
agement, a member airline survey should be conduct- 
ed and the results analyzed. This presentation shows 
the results of that survey in a form which can be relat- 
ed to the topics of the workshop. 
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Introduction to MAC (Military Airlift Command) 
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D. D. Brown. May 87, 3p 


In NASA. Ames Research Center Cockpit Resource 
Management Training p132-134. 


The author introduces the Military Airlift Command 
(MAC) and its mission. A brief history of Cockpit Re- 
source Management (CRM) as it relates to MAC is 
c= He also states why MAC is currently interested 
in CRM. 
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tion of CRM ong Resource Manage- 
ment) to Military Operations. 
D. E. Cavanagh, and K. R. Williams. May 87, 10p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p135-144. 


The detailed content of the CRM training component 
of the C-5 Aircrew Training System (ATS) was left to 
the discretion of the contractor. As a part of determin- 
ing what the content should be, United Airlines Serv- 
ices Corporation has made an effort to understand 
how the needs of MAC crews compare with those of 
civilian airline crews. There are distinct similarities be- 
tween the crew roles in the cockpits of civilian airliners 
and military air transports. Many of the attitudes and 
behaviors exhibited by civil and military crew members 
are comparable, hence much of the training in the field 
referred to as Cockpit Resource Management (CRM) 
is equally appropriate to civil or military aircrews. At the 
same time, there are significant differences which re- 
quire assessment to determine if modifications to what 
might be termed generic CRM are necessary. The in- 
vestigation enabled the definition and specification of 
CRM training which is believed to address the needs of 
the C-5 operational community. The study has concen- 
trated largely on military airlift, but the training objec- 
tives and course content of the CRM training are read- 
ily adaptable to a wider —y of military cockpits than 
are found in strategic airlift. For instance, CRM training 
focusing on communication, leadership, situational 
awareness, and crew coordination is just as appropri- 
ate, with some modification, to the pilots manning @ 
flight to Tactical Airlift Command A-7’s as it is to the 
pilots, flight engineers, and loadmasters crewing a C-5. 
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Cockpit Resource Scam ae (CRM) Training in 
the 1550th Combat Crew Training Wing. 

M. T. Fiedler. May 87, 3p 

In NASA. Ames Research Center Cockpit Resource 
Management Training p145-147. 


The training program the 1550th Combat Crew Train- 
ing Wing at Kirtland Air Force Base, New Mexico, im- 
plemented in September 1985 is discussed. The pro- 
gram is called Aircrew Coordination Training (ACT), 
and it is — ined specifically to help aircrew members 
work more effectively as a team in their respective air- 
craft and hopefully to reduce human factors-related 
accidents. The scope of the 1550th CCTW’'s training 
responsibilities is described, the structure of the pro- 
gram, along with a brief look at the content of the aca- 
demic part of the course. Then the Mission-Oriented 
Simulator Training (MOST) program is discussed; a 
oy similar to the Line Oriented Flight Training 
(LOFT) programs. Finally, the future plans for the Air- 
crew Coordination Training Program at the 1550th is 
discussed. 
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Cockpit Resource it (CRM) Training in 
the 349th Military Airlift Wing. 
J. T. Halliday, C. S. Biegalski, and A. Inzana. May 87, 
10p 
In NASA. Ames Research Center Cockpit Resource 
Management Training p148-157. 


CRM training can be done on a limited budget. It 
seems that everyone has a special name for their CRM 
program. A new program was created and entitled, Air- 
crew Resource Management (ARM) to emphasize the 
use of the full resources on our aircraft. That is meant 
to specifically include the loadmasters. The name also 
emphasizes the concept that all crewmembers are re- 
sponsible for safe completion of the trip. The loadmas- 
ters have been the brightest students to date. They are 
a Classic under-utilized resource. Together, their crew 
position has been credited with more ARM saves than 
the engineers and pilots. The seminar-based program 
is run by two seminar facilitators that is reinforced by 
Line Oriented Flight Training sessions run by the 
active-duty counterparts. 
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om Resource Management (CRM) for Part 91 
N. C. Krey, and D. Rodgers. May 87, 12p 

In NASA. Ames Research Center Cockpit Resource 
Management Training p158-169. 


Every flight is characterized by constant change. It is 
the way each individual crew responds to that change 
that determines how effectively they will be able to 
manage their flight deck. The concepts of Flight Deck 
Management (FDM) is presented. The prii dealt 
with are applicable to every flight, and the occurrence 
of change in the conduct of every flight is given. Noth- 
ing remains as it is initially ould It is then shown 
how SimuFlite accomplishes training in these con- 
cepts. Finally the challenges which are faced as an in- 
dustry to make FDM more effective are discussed. 
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Cockpit Resource Management (CRM) for Far 
Parts 91 and 135 ‘ors. 

D. Schwartz. May 87, 8p 

In NASA. Ames Research Center Cockpit Resource 
Management Training (Date) p170-177. 


The why, what, and how of CRM at Flight Safety Inter- 
national (FSI)--that is, the philosophy ind the pro- 
gram, the content of the program, and some insight 
—— how it delivers that to the pilot is presented. 

of the concepts that are part of the program are 
discussed. This includes a view of statistics called the 
Safety Window, the concept of situational awareness, 
and an approach to training that we called the Cockpit 
Management Concept (CMC). 
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EBook, May 87.10 


In NASA. p~ bn A a Center Cockpit Resource 
Management Training p178-187. 


The author briefly discusses the FAA's position as it 
relates to cockpit resource management. For exampie, 
if Cockpit Resource Management (CRM) is a positive 
concept, why isn’t everyone required to implement it. 
The regulatory practice of the FAA is discussed and 
questions and answers are presented. 
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In Its Cockpit Resource Management Training p188- 
192. 


The key to the success of this workshop is your active 
participation in the working group process. The goals 
of this workshop are to address four major questions 
regarding Cockpit Resource Management (CRM) 
Training. To some extent the working group topic 
areas parallel these issues, but in some cases they do 
not. However, it is important for all of the working 
groups to keep these — questions in mind during 
their deliberations: (1) What are the essential elements 
of an optimal CRM Training program; (2) What are the 
strengths and weaknesses of current approaches to 
CRM Training; (3) How can CRM Trainin ng best be im- 
plemented, and what barriers exist; and (4) Is CRM 
Training effective, do we know, and if not, how can we 
find out. 
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Previously announced in |AA as A85-21850. 


The task of flying a multipilot transport aircraft is a clas- 
sic small-group performance situation where a number 


of social, organizational, and personality ng are 
relevant to important outcome variables such as 
safety. The aviation community is becoming increas- 
ingly aware of the importance of these factors but is 
hampered in its efforts to improve the system because 
of research "s problems in defining the 
nature of the group process. This article identifies 
some of the pr areas as well as methods used to 
address these issues. It is argued that high fidelity 
flight simulators provide an environment that offers 
unique opportunities for work meeting both basic and 
applied research criteria. 
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Aircrew Cooperation in the Royal Air Force. 

C. B. Adcock. May 87, 8p 

In NASA. Ames Research Center Cockpit Resource 
Management Training p280-287. 


The progressive introduction of modern, high perform- 
ance aircraft, coupled with a significant increase in the 
complexity of the operational environment, has high- 
lighted crew co-operation as a critical factor in aircraft 
safety. Investigation into recent MAC aircraft accidents 
ry gem the conclusion reached by NASA and other 

research institutions that a positive training vga 
= is required to improve resource 

cockpit and prevent a breakdown under stress ot 
the crew process. Past training and regulation has 
concentrated on the attainment of individual flying 
skills, but group skills have been neglected through 
lack of ki and understanding of the 
process. This nay te A is now Being 
addressed in the progressive and wide- 
spread introduction of evened and practical — 
programs to improve crew co-operation. The RAI 

should provide similar training for its aircrews through 
the adaptation and development of existing training re- 
sources. Better crew co-operation would not only 
reduce the number of RAF aircraft accidents but also 
improve the morale of the Service. 
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Air New Zealand, Auckland. 

Cockpit Resource (CRM) and Human 
se Training: What New Zealand Is Doing 
F. Scott-milligan, and B. Wyness. May 87, 3p 


In NASA. Ames Research Center Cockpit Resource 
Management Training p288-290. 


The authors have played an integral role in Air New 
Zealand's evaluation of CRM and Human Factors 
training options available to date. As the final decision 
as to which course is best suited to Air New Zealand's 
needs has yet to be made, briefly outlined are: (1) why 
this form of training was considered necessary; (2) the 
approach taken to evaluating the options available; (3) 
some of the problems encountered on the way; and (4) 
some plans for the future. 
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The current USAir CRM program is presented. The les- 
sons learned and the program issues are combined. 
The training material was developed after an extensive 
literature search and pilot interview survey to deter- 
mine the problem. The investigation led to the design, 
implementation, and evaluation of a behavioral sci- 
ence awareness training program. The need was 
found, and the target population was identified as the 
pilot group. 
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Automaticity and the Capture of Attention by a Pe- 
rm 


N. K. Mohindra, E. Spencer, and A. Lambert. Dec 86, 
16p ARE- TM-(AXB)-86503, DRIC-BR-101672 


The proposal that peripheral visual changes (cues) 
tend to summon attention automatically was tested by 
rae oy ba effect of peripheral cueing on simple de- 
tency. Delay between cue onset and target 
onset, the contingent relationship between cue loca- 
tion and target location, and instructions to subjects 
were manipulated. Results showed that a peripheral 
display change could capture attention even when the 
a, was far more likely to appear at an uncued loca- 
When subjects were explicitly informed that tar- 
were likely to appear away from the cue location 
were able to suppress this effect, but were unable 
to completely reverse it by rapidly orienting attention 
towards the uncued side. Hence the process appears 
to be automatic in the sense that it occurs unless there 
are explicit instructions to the contrary. With explicit in- 
structions the processing operation can be sup- 
pressed, but not completely reversed. 
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Toward Evaluation of Robust 
Steps an Empirical uation of 


Applied to Reaction- 
Technical rept. no. 2, 5 Sep 85-31 Aug 87, 
S. Sternberg, R. L. Knoll, and D. L. Turock. Nov 86, 


25p 
Contract N00014-85-K-0643 
ata in cooperation with AT&T Bell Labs, Murray 
Hill, NJ. 


Current statistical theory provides little useful guidance 
about how to reduce the sensitivity of analyses of reac- 
tion time data to aberrant observations and violations 
of statistical assumptions, either because robust meth- 
ods, which are very inviting, are insufficiently under- 
stood, or because aspects of the data are not charac- 
terized fully a to permit devising theoretically jus- 
tifiable analyses. |n this report we suggest an empirical 
approach, in which one applies the same criteria to the 
problem of selecting a statistical method as those that 
one uses to select alternative experimental 
procedures. We define six such criteria, and then de- 
scribe five tests based on a set of about 36,000 obser- 
vations in which we compare ordinary least-squares 
multiple regression as a way of characterizing the data 
with Hubers robust iteratively reweighted least- 

squares method. Results favor the robust method. Re- 
sults cule tave! the robust method. 


742,546 


AD-A181 377/3/GAR PC A02/MF A01 

Center for Naval Analyses, Alexandria, VA. 

Marine Corps to Validate the ASVAB 

(Armed Services Aptitude Battery) 
Job Performance. 

Professional paper, 

M. Maier. May 87, 18p Rept no. CNA-PP-454 

Contract NO00014-87-C-0001 


The Marine Corps conducted an initial validation study 
in 1981 to evaluate the predictive validity of the Armed 
Services Vocational Aptitude Battery (ASVAB) against 
hands-on and written job performance tests. The re- 
sults were presented to the Joint Service Working 
Group and the National Academy of Sciences Adviso- 
ry Committee in briefings and in a series of CNA re- 
ports. Three occupational specialties were included in 
the initial Marine study. These are Infantry Rifle- 
man, with relatively low technical demands; Automo- 
tive Mechanic, with moderate technical demands, and 
Radio Repairer, with high technical demands. An issue 
about selecting test content was whether the perform- 
ance tests should be primarily descriptions of the cur- 
rent proficiency of examinees on a representative set 
of job requirements, or primarily predictive in indicating 
how well examinees would be expected to perform on 
the full set of job requirements. The performance test 
for the riflemen was descriptive, in that the current pro- 
ficiency of examinees was evaluated in a broad range 
of job requirements. The performance test for the radio 
repairer, was primarily predictive; the entire hands-on 
test was devoted to troubleshooting a circuit board for 
a new piece of equipment that none of the examinees 
had seen before. The predictive validity of the ASVAB 
was evaluated against hands-on and written perform- 
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ance tests and grades in the training courses for the 
occupational specialties. 


742,547 

AD-A181 552/1/GAR PC A04/MF A01 

Florida State Univ., Tallahassee. Dept. of Psychology. 
and Supposition in Everyday intel- 


and 
Interim rept. Jul-Dec 
R. K. W. May 87, 75p ARI-RN-87-25 
Contract MDA903-85-K-0305 


New conceptions of intelligence, with implications for 
learning, oe ae aS 
more realistic situations. One such conception, func 

tional theorizing is the basis for two experiments exam- 
ining the role of assumptions in everyday theorizing. 
These experiments it that success in everyday 
theorizing depends, at least in part, balm pre 


processes other than those responsible for high per- 
formance levels on traditional IO tests. 


742,548 
AD-A181 636/2/GAR PC A04/MF A01 
Air Command and Staff Coll., Maxwell AFB, AL. 


ept., 
G. M. McKee. Apr 87, 65p Rept no. ACSC-87-1695 


This project examines how the Air Force Office of Spe- 
cial Investigation’s (AFOS!) image, based on aspects 
of its mission, could affect its performance at the AF 
base level due to basic psychological factors involved 
in individual and a teem The project focuses 
on AFOS''s relationship with the base commander and 
his staff. It looks at how aspects of the AFOS/ mis- 
sion--like wearing civilian clothes--impact on these re- 
lationships. It provides the ical reasons for 


j psychological 
the impact and possible methods to address these fac- 
tors. 


742,549 
AD-A181 694/1/GAR PC A03/MF A01 
Anthropology Research Project, inc., Yellow Springs, 


Annotated Bibliography of Psychomotor Testing. 
Technical rept 


C. Ervin. Mar é 87, 37p AAMRL-TR-87-019 
Contract F33615-82-C-0510 


See eee eS oanniae Se 
of psychomotor testing has been prepared. The 


riety dak: to Oe Gaahennen af  auaniy 
test battery designed to measure the effects of chemi- 
cal defense treatment drugs. 


742,550 

AD-A181 734/5/GAR PC A04/MF A01 
Stanford Univ., CA. 

Contingent Weighting in Judgment and Choice. 
Research rept., 

A. Tversky, S. Sattath, and P. Slovic. 8 Jun 87, 61p 
Contract NO0014-84-K-0615 


Preference can be inferred from direct choice between 
options or from a matching procedure in which the de- 
cision maker adjusts one option to match another. 
Studies of perferences between two-dimensional op- 
tions (e.g., public policies, job applicants, benefit 
plans) show that the more prominent dimension looms 
larger in choice than in matching. Thus, choice is more 
lexicographic than matching. This finding is viewed as 
an instance of a general principle of compatibility: the 
weighting of input is enhanced by their compatibility 
with the output. To account for such effects, we devel- 
op a hierarchy of models in which the tradeoff between 
attributes is contingent on the nature of the response. 
The simplest theory of this type, called the contingent 
weighting model, is applied to the analysis of various 
compatibility effects, including the choicé-matching 
discrepancy and the preference-reversal phenome- 
non. These results raise both conceptual and practical 
questions concerning the nature, the meaning and the 
assessment of preference. 


742,551 
AD-A181 828/5/GAR PC A03/MF A01 
Milton S. Hershey Medical Center, Hershey, PA. 
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Training for —— Complexity. 

Final rept. Oct-Dec 86 

S. Streufert, R. M. Pi ash, and M. T. Piasecki. Mar 
87, 38p ARI-RN-87- 

Contract MDA903-83-C-0106 

It is impossible to evaluate the effectiveness of training 
without adequate measurement techniques. !n the re- 
search covered by this research note, measurement 
was accomplished thr simulation technology; 
subjects were tested in a first simulation, and later re- 
tested. A consistent improvement in performance was 
found when people were given practical and conceptu- 
al information about how to apply conceptual stylistic 
to management efforts, especially decision-making. All 
measures of performance showed improvement. 


742,552 
N87-23124/7/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Tolerance to Frustration as a Factor in Operator 
Performance. 


O. F. Makarevich. 16 Dec 86, 4p 

In Its USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 p29-32 Sep-Oct 86. Trans. into Eng- 
lish from Kosmicheskaya Bi a | Aviakosmiches- 
a @leseee. USSR), v20 n5 p24-26 Sep- 


Frustration tolerance is a personality trait that contrib- 
utes to the reliable performance of an air traffic con- 
troller. The results of a psychological examination of 
air traffic controllers using the Rosenzweig frustration 
test are presented and a correlation between the pre- 
dominant behavior type in frustrating circumstances 
and professional success is emphasized. Examples of 
realistic observations over air traffic controllers are 
given which confirm experimental data. 


742,553 
PB87-196572/GAR PC E04/MF E04 
Lyon-1 Univ. (France). 

Etude des Rythmes Activite - Repos chez |'Homme 
(Study of Activity - Rest Rhythms in a Person's 
Home). 

Final rept., 

J. L. Valatx, G. Debilly, T. Herrmann, J. F. Bardel, 
and A. Dittmar. 9 Apr 87, 42p 

Text in French. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de I’'Armement. 


A portable and autonomous measuring head has been 
developed for experimental study of rest-activity 
rhythm within a person's home. The head, to be worn 
on a bracelet by a human participant, comprises three 
types of sensors, i.e., for movement, temperature, and 
electrodermal response (RED) respectively. These 
components are briefly described. Movement sensor 
is shown as a glass —— with platinum wire con- 
tacts on both ends. RED sensor uses a thermistor 
Fenwall UMMA 41J1, 0.45mm dia., 2mm and 10k 
value at 20 degrees C. Signals from the head are sam- 
pled every 10 minutes. They are stored in a RAM for up 
to 7 days before transfer to an Olivetti microcomputer 
for processing. Software language used is Turbo- 
Pascal. Clinical trials of the device and method have 
been conducted with satisfactory results. Miniaturiza- 
tion of the head will be the next step. 


742,554 

PB87-202909/GAR PC A02/MF A01 

a Research Lab., Research Triangle 
fark, NC. 

Relationship of Late Positive ERPs (Event-Related 

——- Age, Intelligence and — 

hildren, 


D. Otto, S. Baumann, G. Robinson, S. Schroeder, 

and C. Barton. Jun 87, 17p EPA/600/D-87/206 

Prepared in cooperation with ae Services, Inc., 

Research Triangle Park, NC., North Carolina Univ. at 

eae Hill. Dept. of Psychology, and Cincinnati Univ., 
IH. 


Children from socioeconomically disadvantaged fami- 
lies are at risk for mainutrition, learning disabilities, and 
many other problems associated with poverty. Increas- 
application of event-related potentials (ERP) meth- 

S has been made in studies of aberrant develop- 
ment, although little systematic effort has been devot- 
ed to assess the relationship of socioeconomic factors 
and ERP measures. In the present study, late positive 
ERPs, age, intelligence and other demographic varia- 
bles were assessed in a group of 49 disadvantaged 


children aged six to twelve years. The Stanford-Binet 
full-scale was used to index child |Q and the Ammons 
Quick Test was used for maternal 1Q. Quality of the 
home caregiving environment was evaluated during a 
home visit using the Caldwell Home inventory. Socio- 
economic status (SES) was measured with the “4 
shead two-factor index. ERPs were recorded at Fz, Cz 
and Pz during an auditory signal detection task. The 
amplitude and latency of a late positive component 
(LPC) peaking 300-600 msec after stimulus onset were 
measured. The results indicated marked changes in 
LPC latency 7. but only isolated rela- 
tionships among LPC measures, child |Q and other de- 
mographic variables. Whether or not ERPs provide 
‘culture free’ measures of cognitive development is a 
question that requires further study. LPC amplitude 
also varied with increasing blood lead levels, observed 
five years earlier, suggesting a possible association of 
attention-deficit disorder and lead absorption in early 
childhood. 


Social Concerns 


742,555 


HRP-0907075/6/GAR PC A03/MF A01 

eae Dept. of Health and Social Services, Dover. 
in Delaware: A Statistical Analysis 

Sased on 1904 Date trom the National Center tor 

Health Statistics. 

Apr 87, 44p HRSA-273 

Sponsored by Health Resources and Services Admin- 

istration, Rockville, MD. 


The report identifies high infant mortality areas in the 
State and discusses some of the personal and demo- 
graphic characteristics which are associated with 
infant mortality in Delaware. 


742,556 
PB87-196754/GAR PC A11/MF A01 
California Univ., Los Angeles. 

Mental Health Research and Practice in ———— 
Communities: Development of Culturally Sensitive 

Training Pr: 


j Programs, A 

M. R. Miranda, and H. H. L. Kitano. 1986, 241p 
DHHS/PUB/ADM-86- 1466 

Library of Congress Drug Abuse. no. 86-600568. 
Sponsored by Alcohol, and Mental Health 
Remuneration. Rockville, 


The monograph was designed to identify research 
findings and mental health intervention strategies that 
have proven effective in developing culturally appropri- 
ate mental health prevention and intervention pro- 
grams. An effort was undertaken to conceptualize, 
Study and transmit cultural competence in mental 
health practice as a vehicle to improve professional 
education and training for researchers and service pro- 
viders entering the field. 


742,557 


PB87-197117/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Div. of Vital Statistics. 

Vital Marriage Data, Detail, 1984. Public 
Use Data Tape Documentation. 

Apr 87, 49p NCHS/DF/MT-87/018A 

For system on magnetic tape, see PB87-197109. 


Vital Statistics relating to marriage provide demo- 
graphic data for marriages occurring during the calen- 
dar year. The data are based on information abstract- 
ed from marriage certificates registered in the Vital 
Statistics offices of States which meet reporting crite- 
ria for participation in the marriage-registration area 
(MRA). For the current data year the MRA includes 42 
States and the District of Columbia. Marriage data for 
each State in the MRA are based on marriage certifi- 
cates sampled at one of five sampling rates (5, 10, 20, 
50, or 100 percent), depending in most cases on the 
total number of marriages performed in the State 
during the calendar year. Marriage rates and numbers 
of marriages by selected demographic variables are 
published annually in Vital Statistics of the United 
States, Volume Ill -- ‘Marriage and Divorce’. Informa- 
tion regarding historical aspects and limitations of the 
data including a discussion of the sample design, sam- 
pling procedures, estimating procedures, and sam- 
pling errors, is included in the technical appendix of the 





annual volumes. Specialized reports are published pe- 
riodically in Vital and Health Statistics. 


742,558 

PB87-199022/GAR PC A04/MF A01 

Johns Hopkins Univ., Baltimore, MD. School of Hy- 
and Public Health. 


Risk Factors among Handicapped 


a rept. 1 Aug 84-31 Oct 86, 

R. B. White. Feb 87, 58p MCH/CCS-87/02 

Grant PHS-MC-J-240504 

Sponsored by Bureau of Health Care Delivery and As- 
sistance, Rockville, MD. Maternal and Child Health 
and Crippled Children’s Services. 


The study was designed to investigate whether differ- 
ential risks of maltreatment could be identified within a 
population of children with multiple disabilities. The 
specific study purpose was to investigate whether de- 
mographic, social, family stress, or child physical func- 
tioning or appearance factors could differentiate multi- 
ply-disabled children reported as maltreated from 
those not so reported. Five hundred children partici- 
pated in the study. Medical records were abstracted 
and families were mailed the Friedrich Short Form of 
the Holroyd Questionnaire on Resources and Stress 
(QRS-F). Maltreatment reporting was documented 
through the State of Maryland Abuse Registry, and the 
countries of residence of all study chilaren’ Reports 
had been filed for 10.6% of the study population. The 
study hypothesis that within a multiply-disabled popu- 
lation child characteristics Ss diffi- 
culties would be associated with eatment report- 
ing was not substantiated. Other than length of stay at 
birth, perinatal child factors, birthweight and appear- 
ance factors were not found significantly associated 
with maltreatment reporting. On feeding and eating 
Status, the children who were considered age appro- 
priate were at significantly higher risk for maltreatment 
reporting. 


742,559 
PB87-201448/GAR PC A18/MF A01 
Abt Associates, Inc., Cambridge, MA 

Impact of an Electronic Benefit Transter System in 
the Food Stamp Program. 

Final rept., 

W. L. Hamilton, S. H. Bartlett, S. D. Fisher, D. C. 
Hoaglin, and C. D. Kane. May 87, 405p 

Contract USDA/FNS-53-3193-3-103 

Sponsored by Food and Nutrition Service, Alexandria, 
VA. Office of Analysis and Evaluation. 


As part of a general effort to improve the efficiency and 
integrity of food stamp issuance and redemption, the 
Food and Nutrition Service of the U.S. Department of 
Agriculture tested an electronic benefit transfer (EBT) 
system. This system eliminates coupons, replacing 
them with electronic benefits. The evaluation results 
indicate that: the EBT system is feasible to operate; 
there is a measurable reduction in benefit loss and di- 
version; all major demonstration participants endorsed 
the EBT system although the dollar savings associated 
with their participation is small; and the administrative 
costs of operating this EBT system are substantially 
higher than the coupon system it replaced. 


742,560 

PB87-204046/GAR MF AO1 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
Safe Motherhood Initiative: Proposals for Action. 
Discussion paper, 

B. Herz, and A. R. Measham. c1987, 64p WORLD 
BANK/DP-9, ISBN-0-8213-0907-2 

Library of Congress catalog card number 87-10571. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


Maternal mortality and morbidity--death, disease and 
disability arising from childbearing--exact a heavy, 
needless toll on women and their families in much of 
the developing worid. Available evidence suggests 
that in poor countries of disparate circumstances, one- 
fourth to one-half of all deaths of women of childbear- 
ing age result from pregnancy (Maine). The paper out- 
lines practical approaches, emphasizing cost-effective 
health and family planning measures, that can reduce 
maternal mortality and morbidity at a cost affordable to 
most developing countries. 


742,561 


PB87-204210/GAR PC AO5/MF A01 


General Accounting Office, Washington, DC. Health 
Resources Div. 

Welfare Eligibility: Deficit Reduction Act Income 
Verification issues. 

Fact sheet. 

May 87, 98p GAO/HRD-87-79FS, B-226802 


The report reviews monitoring the early efforts of fed- 
eral and state agencies to | the data ex- 
change provisions of section 2651 of the Deficit Re- 
duction Act (DEFRA) of 1984. Section 2651 of DEFRA 
required state agencies responsible for administering 
the Aid to Families with Dependent Chidren, Medicaid, 
Food Stamp, and Unemployment Compensation pro- 
grams to have an income and eligibility verification 
system (IEVS) in place by September 30, 1986. A 
major requirement of the law is that states verify the 
accuracy of income declared by welfare 

and recipients with tax information obtained from the 
Internal Revenue Service (IRS) and the Social Security 
Administration (SSA). The tax information for such use 
is reported annually to either IRS or SSA by 

banks, insurance companies, and others and is not-- 
except for SSA-maintained earnings data on self-em- 
ployed individuals--the information provided on individ- 
ual income tax returns. 


742,562 


PB87-204673/GAR 
Chilkat Inst., Inc., Anchorage, AK. 
Barrow: A Decade of Modernization. Social and 


Economic Studies Program Technical Report 
Number 125. 

Final rept., 

R. Worl, and C. W. Smythe. 30 Sep 86, 445p OCS/ 
MMS-86/0088, MMS-TR-125 

Contract Di-14-12-0001-30227 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


PC A19/MF A01 


The study was designed to describe current sociocul- 
tural and socioeconomic conditions in the community 
of Barrow, to establish the historical context of recent 
any in the town, and to increase the understand- 
ing of the effects of Outer Continental Shelf develop- 
ment on the community's social, cultural, and econom- 
ic systems. Barrow has experienced extensive social 
and economic transformation, particularly during the 
1975 to 1985 period. The North Slope Borough Capital 
Improvements Program stimulated a boom in the 
Barrow economy which attracted many non-natives 
(40 percent). The borough it is the largest 
employer in Barrow. Inupiat males, who dominated the 
short-term construction boom high paying jobs, now 
represent the largest unemployment sector. 


742,563 


PB87-204715/GAR 

Chilkat Inst., Inc., Anchorage, AK. 
Monitoring Methodology and 
Slope institutional Response and 
1983. Social and Economic 

nical Report Number 117. 

Final rept., 

C. W. Smythe, R. Worl, S. J. Langdon, T. D. Lonner, 
and T. Breisford. 6 Sep 85, 577p OCS/MMS-85/ 
0072, MMS-TR-117 

Contract Di-14-12-0001-30138 

Sponsored by Minerals Ma it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


PC A25/MF A01 


of North 
, 1979- 
Tech- 


The objectives of the report were to analyze institution- 
al development and change within the North Slope 
Borough from 1979 to 1983 and to design a methodol- 
ogy for monitoring sociocultural —— The commu- 
nities of Wainwright, Kaktovik, and Barrow were se- 
lected because of their social and economic diversity, 
alliances in development activities associated with 
Capital improvement projects, and proximity to industri- 
al developments. The three communities studied had a 
distinct range of directions for institutional change and 
development. The result is that community control and 
functions are dispersed through many formal and infor- 
mal institutions. 


742,564 


PB87-205597/GAR PC A04/MF A01 
Gallup International, London (England). 


742,567 
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Social Concerns 


Study of the international Travel Market: The Neth- 


Ae and Tourism Administration, 
Washington, DC. 


A national sampling survey among residents of The 
Netherlands indicates their international travel habits 
and patterns, attitudes and preferences for foreign 
travel, and their demographic, psychographic, and trip 
characteristics. These results not only help define 
market potential for travelers from The Netherlands to 
the United States, but also relate the competitive posi- 
tion of the United States to other international destina- 
tions. 


742,565 

PB87-207098/GAR PC A23/MF A01 

impact Assessment, Inc., La Jolla, CA. 

Sociocultural/Socioeconomic Organization of the 

Bristol + and Subregional Analyses. 

Social Economic Studies Program Technical 
. Petterson, L. A. Palinkas, B. M. Harris, K. 


Number 103. 
Barlow, and M. Downs. Aug 84, 546p MMS/AK/TR- 
1 
Contract Di-14-12-0001-30010 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The social, cultural and economic evolution of the Bris- 
tol Bay region is seen to be dominated by the cycle of 


ing, second an increased level of cash income has al- 
tered the context of subsistence pursuits, third, state 
and federal regulations, which have created new struc- 
tural limitations to resource utilization and, fourth, the 
introduction of capital intensive and ly efficient 

technology that has severed to maintain traditional 
distribution of returns between resident and non-resi- 


PC A02/MF A01 


Jun 87, 23p GAO/RCED-87-102, B-217883 


The report analyzes the design and implementation of 
the Food Stamp Program's Simplified Application 
Demonstration Project and the results of the Depart- 
ment of A 's evaluation of that demonstration. 
In 1981 the Congress authorized the Food Stamp Sim- 
plified Application Demonstration Project to test cer- 
tain strategies ——— to reduce administrative costs 
and errors in Food Stamp Program eligibility and bene- 
fit determinations. The demonstration project tested 
procedures that could provide the Department of 
culture with an opportunity to achieve administraiive 
cost savings and error reductions. Although the project 
achieved some administrative cost savings and re- 
duced benefit issuance errors, it resulted in increased 
program benefit costs which more than offset the ad- 
ministrative cost savings and error reductions. 


742,567 

PB87-209474/GAR PC A14/MF A01 

Cultural Dynamics Ltd., —e—p AK. 

Sociocultural Description of Small Communities in 

the Kodiak/Shumagin Region. Social and Econom- 

. Studies Program Technical Report Number 121. 
inal rept., 


N. Y. Davis. 15 Aug 86, 307p MMS-TR-121, OCS/ 
MMS-86/0035 

Contract Di-14-12-0001-30186 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The report present baseline descriptive information on 


eleven villages located in the Kodiak/Shumagin r 4 
of the North Pacific. In 1985 approximately 1 
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742,569 
AD-A181 258/5/GAR PC A10/MF A01 
we Inst. of Tech., Atlanta. Biomedical Research 


Development of a Pulsed Millimeter-Wave Network 


Annual technical rept. oe re Mar 86, 
J. Seals, S. M. r whe . MacDonald, and R. E. 
Voeks. Nov 86, 225p 

Contract DAMD17-84-C-4021 

Document partially illegible. 


A pulsed millimeter-wave network analyzer operating 


built units: (1) a MMW six-port system that includes 
sensitive superheterodyne receivers, ()2) a phase- 
locked MMW frequency synthesizer, and (3) a micro- 
processor-based system controller that provides inter- 
nal control functions and communication interfaces. 
An IBM-PC desktop computer is used to input instruc- 
tions, collect data, and perform required computations. 
This report summarizes the design, development, and 
operation of the network analyzer and discusses algo- 
rithms used for (1) calibration of the six-port system, 
(2) complex reflection coefficient computations, and 
(3) tissue dielectric property computations. Keywords: 
Bioeffects; Millimeter wave; Pulsed/continuous wave; 
and Permittivity measurement. 


742,570 
AD-A181 261/9/GAR 


70 VOL. 87, No. 19 


PC A02/MF A01 


ae, eee. MA. 


an Ultra-Fast-Curing Wound 
ae F unat at Genie 1985 - 
Final rept. 30 Sep 83-30 Jun 86, 
, and J. L. Rolfe. 5 Jan 87, 24p Rept no. 
TE4337-186-86 
Contract DAMD17-83-C-3240 


AD-A181 840/0/GAR PC A10/MF AO? 
we Panama City, FL. 
'wo Prototype 


Model Un- 


derwater 

Test rept., 

C. G. Presswood, E. D. Thalmann, and M. D. Curley. 
Dec 86, 205p Rept no. NEDU-10-86 


Lea acne Ng ne (NEDU) performed 
unmanned testing and human factors evaluations on 

Underwater ession Monitors 
(UDMs) which were with an NEDU devel. 
oped decompression algorithm. bypnye be be ae 
to evaluate UDM hardware, and to recommend suit 


of Scientific Data. 
. L. Grotch. May 86, 9p UCRL-94113, CONF- 
860758-2 
Contract W-7405-ENG-48 
13. international biometric conference, Seattle, WA, 
USA, 28 Jul 1986. 
Paper copy only, copy does not permit microfiche pro- 


In scientific data analysis, the two-dimensional plot has 
become an indispensable tool. As the scientist more 
commonly encounters multivariate data, three dimen- 
sional graphics will form the natural extension of these 
more traditional representations. There can be little 
doubt that as the accessibility to ever more powerful 
graphics tools increases, their use will expand dramati- 
Cally. In — three dimensional graphics in routine 
data analysis for nearly a decade, they have proved to 
be a powerful means for obtaining insights into data 
simply not available with traditional 2D methods. Ex- 
amples of this work, taken primarily from chemistry 
and meteor< , are presented to illustrate a variety 
of 3D graphics found to be practically useful. Some ap- 


proaches for improving these presentations are also 
highlighted. (ERA citation 12:026393) 


742,573 


N87-24184/0/GAR PC A03/MF A01 
Electro-Optics Consultants, Inc., Huntsville, AL. 
Cornea Optical Topographical Scan System 
COTSS). 

inal rept. 

1 Aug 86, 39p NAS 1.179012, NASA-CR-179012 
Contract NAS8-34659 


The Cornea Optical Topographical Scan System 
(COTSS) is an instrument designed for use by opthal- 
mologist to aid in performing surgical procedures such 
as radial keratotomy and to provide quick accurate 
data to aid in pr ibing contact lenses and eye- 
glasses. A breadboard of the system was built and 
demonstrated in June of 1984. Additional refinements 
to the breadboard are needed to meet systems re- 

quirements prior to proceeding with prototype devel- 
coment The present status of the COTSS instrument 
is given and the areas in which system refinements are 
required, are defined. 
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PB87-204731/GAR PC A04/MF A01 
Bowman Gray School of Medicine, Winston-Salem, 
NC. Medical imaging Research and Magnetic Reso- 
nance Center. 


D. A. Saloner, P. R. Moran, W. H. Hinson, W. T. 
Sobol, and E. Hiltbrand. Aug 86, 63p BGSM/RAD/ 
MRI-860819 

Grant PHS-CA-09487 
Sponsored by National Cancer Inst., Bethesda, MD. 


The tutorial report reproduces Poster Exhibits from co- 
authors at this institution presented at the 1986 Socie- 
ty of Magnetic Resonance in Medicine, whose scientif- 
ic congress was held in Montreal. These materials 
stress two first-discovery publications involving Dr. 
David Saloner, a current NCI/NIH Postdoctoral Fellow. 
They are the first generalized dynamic equilibration ac- 

smail-tip scanning, nmr solutions correct for 
MRI, with dual application to flow and static tissue sup- 
pression (Poster 2, Poster 1) and the DEQAA-T1 dy- 
namics; these unique achievements also extend to 
zero or to a single rf-spin-echo sequence with the 
same theory, and are the precursors of Dr. Saloner’s 
recently published journal articles. The final Poster, 
shows an empirical study, in STE mode, of a velocity- 
selective composite ay apr ne of a differ- 
ent principle, for which Dr also was a develop- 
er and co-author in theory aspects, which were recent- 
ly published in a full journal paper. The report here, 
however, demonstrates the real-scanner confirma- 
tions of that theory. 
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PB87-204749/GAR PC A04/MF A01 
Bowman Gray School of Medicine, Winston-Salem, 
NC. Medical imaging Research and Magnetic Reso- 
nance Center. 

Texts of invited Talks, Society Presentations and 
Exhibits: Fast Scan mahi (nage (Magnetic Resonance Im- 
aging), Coils, and QC Methods. 

Technical rept. series, 

P. R. Moran, W. H. Hinson, R. C. Williams, N. 
Karstaedt, and N. T. Wolfman. Sep 85, 61p BGSM/ 
RAD/MRI-850928 

Grant PHS-CA-09487 

Sponsored by National Cancer Inst., Bethesda, MD. 


Projects ongoing currently in the Postdoctoral Re- 
search Training program at BGSM, had their origins in 
earlier developments in the program. The report pub- 
lishes three sections of the text of Society Invited Pres- 
entations and Society Scientific exhibits from 1985, 
scientific presentations texts from the Society of Mag- 
netic Resonance Imaging in 1986, and some very 
recent 1987 technical reports. The first two sections 
stress some ‘first’ development here in MRI, for using 
fast running small-tip MRI sequences and fast-acquisi- 
tion relaxation ‘dynamic equilibration acquisition and 
analysis’ studies, and for high sensitivity dedicated re- 
ception resonators. The final section addresses new 
scientific understandings of medical imaging MRI 
system limitations, both in models of MRI coil perform- 
ance, and in data-acquisition effects from finite digitiz- 
er precision. 





PC NO1/MF NO1 
oe Technical Information Service, Springfield, 
Finite Element Analysis: Biomechanical 
tions. January 1975-July 1987 (Citations 
INSPEC: Information Services 
Engineering Communities 
Rept. for Jan 75-Jul 87. 
Jul 87, 75p 
opment and evaluation of finite element analysis and 
deling techniques, for use in biomechanical i 
cations. Topics include stress and strain analysis of hip 
and joint replacements and prostheses, 
dental implants, human femurs and tibias, and fracture 
and prosthesis fixations. Structural analysis and mod- 
eling of lungs and left ventricles are presented. Ortho- 
donic movement, and stress analyses of body and 
muscle tissues are examined. (Contains 138 citations 
fully indexed and including a title list.) 


Applica- 


ag my dem 
Database). 


742,577 
PB87-863718/GAR PC NO1/MF NO1 
Springfield 


—~ Technical Information Service 
. Devices. January 1970- 
Patent Data- 


Blood Pressure Measuring 
June 1987 (Citations from the U.S. 


). 
Rept. for Jan 70-Jun 87. 
Jul 87, 102p 
Supersedes PB86-860558. 
This bibliography contains citations of selected pat- 
ents concerning methods and equipment utilized in 
blood pressure measurement. Automatic, continuous, 
noninvasive, indirect, and direct measuring devices are 
described. Components, and display equipment are 
also discussed. (This updated bibliography contains 
216 citations, 66 of which are new entries to the previ- 
ous edition.) 


742,578 

PB87-864211/GAR 

— Technical information 
Bone Cement. January 1975-June 1987 (Citations 
from the Rubber and Plastics Research Associa- 
tion Database). 

Rept. for Jan 75-Jun 87. 

Jul 87, 45p 


This bibliography contains citations concerning me- 
chanical properties, mixing techniques, and biocompa- 

ili ' strength, fracture prop- 
erties, aging, and the effects of stress, temperature, 
and decay on bone cements are examined. The me- 
chanical properties of bone cements that contain anti- 
biotics are also examined. (Contains 94 citations fully 
indexed and including a title list.) 
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AD-A181 270/0/GAR PC A08/MF A01 
Rochester Univ., NY. Center for Visual Science. 
Computational Models in Human Vision Symposi- 
um (15th) Held on June 19-21, 1986 in Rochester, 
New York. 

Final rept. 1 Feb-31 Mar 87, 

M. M. Hai , and J. Feldman. 31 Mar 87, 168p 
AFOSR-TR-87-0607 

Grant AFOSR-86-0118 


This is a collection of abstracts and papers from a 
symposium on Computational Models in Human Vision 
held at the Center for Visual Science in June of 1986. 
Recently, a number of significant contributions to un- 
derstanding human vision have come from the field of 
Artificial Intelligence. This influence is changing the 
scope and nature o* the study of vision. The aim of the 
symposium was to crystallize this trend for the commu- 
nity of visual scientists, to review its contribution to the 
study of human vision, and to promote communication 
between vision scientists in neurophysiology, psycho- 
physics, perception and computer vision. Papers were 
presented on: motion, color, texture, shape and form, 
space, and contextual effects and attention. These are 
all areas in which there has been significant computa- 
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tional work, and the abstracts in this collection reflect 
the current state of the field. 


742,580 

AD-A181 272/6/GAR PC A07/MF A01 

Unisys Corp., Paoli, PA. Paoli Research Center. 
Semantics, 


and Discourse 
D. A Language Understanding Pro- 
Volume 1. 


esearch and development status rept. 29 Apr 85-29 


87, 
D. Dahl, J. oes | b — F. Lang, and M. 
Linebarger. 14 May 87, 1 
Contract N00014-85-C-0012, ARPA Order-5262 
See also Volume 2, AD-A181 562. Prepared in coop- 
eration with New York Univ. 
ing the period 4/29/85 to 4/29/87, Unisys (former- 
ly ) and New York University have pursued joint 
research on natural-language text understanding, as 
part of the DARPA Strategic Computing in 
mont Program (FOCOMP), During this time, two 
. Duri is time, groups 
have ‘coltnomass on romoet a natur. 
text-understanding system that processes the 
field of — (casualty reports or CASREPs) 
about failures of starting air compressors (SACs). The 
goal of the research is to demonstrate a system capa- 
ble of a a paragraph-length messages in a 
restricted domain. Features of this joint Unisys/NYU 
system are (1) Creation of an integrated system for the 
detailed ing of text; the system includes 
. semantics, reference resolution, 
and temporal processing; (2) Grammatical coverage 
providing the correct parse for 90% of CASREP sen- 
tences, | ing a full treatment of co-ordinate con- 
junction and an se treatment of sentenial frag- 


quali- 
tative model to starting air compressor; and (5) Use of 
the qualitative model to simulate normal and faulty be- 
havior described by natural-language phrases. 


742,581 

AD-A181 350/0/GAR PC A03/MF A01 
University of Southern California, Marina de! Rey. in- 
formation Sciences Inst. 
Rhetorical Structure Theory: A Framework for the 


ept., 
W. C. Mann, and S. A. Thompson. Apr 87, 30p Rept 
no. ISI/RS-87-185 
Grant NSF-IST84-08726 


Rhetorical Structure Theory is a theory of text organi- 
zation which provides a framework for an analysis of 
text. The theory is based on the understanding that a 
text is not merely a string of clauses, but consists in- 
stead of hierarchically organized groups of clauses 
that stand in various relations to one another. These 
rhetorical relations can be described functionally in 
terms of the purposes of the writer and the writer's as- 
sumptions about the reader. They hold between two 
adjacent parts of a text, where, typically, one part is 
nuclear and one a satellite. An analysis of a text con- 
sists in identifying the relations holding between suc- 
cessively larger parts of the text, yielding a natural hier- 
archical description of the rhetorical organization of 
the text. The paper informally outlines RST'’s mecha- 
nisms and applications, which include studies of 
clause combining, coherence and assertional effects 
of discourse structure. RST characteristically provides 
comprehensive analyses rather than selective com- 
mentary. RST is insensitive to text size, and has been 
applied to a wide variety of sizes of text. Keywords: 
Artificial intelligence, Computational linguistics, Dis- 
course, Discourse analysis, Discourse structure, Lin- 
guistics, Natural language, Text structures. 


742,582 

AD-A181 351/8/GAR PC A03/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Semantics for a Systemic Grammar: The Chooser 
and Inquiry Framework. 

Research rept., 

C. Matthiessen. May 87, 32p Rept no. ISI/RS-87-189 
Contracts F49620-84-C-0100, F49620-87-C-0005 


This report describes the semantic interface between 
a systemic functional grammer for text generation and 
the environment the grammar operates in. The gram- 
mar is organized as a network of choice points and the 
semantic interface provides a method for making the 


742,586 


Bionics & Artificial Intelligence 


grammatical choices in a purposeful way. Each gram- 
matical choice point is equipped with its own semantic 
procedure for choosing: one or more questions are ad- 
dressed to one of the components of the environment, 
such as the knowledge base, so that the information 
needed to select the appropriate choice alternative 
can be obtained. The paper presents the framework as 
a kind of semantics for systemic grammars and also 
relates it to other semantic approaches. Keywords: 

tificial intelligence, Choice experts, Choosers, Text 
— Inquiry semantics, Natural language, Nigel, 

man, Systemic semantics. 


742,583 


AD-A181 422/7/GAR PC A03/MF A01 
SRI International, Menio Park, CA. 


Ki and 
nowledge Representation Natural-Language 


Final rept. 1 Jun 85-30 Jul 86, 
R. C. Moore. 7 Nov 86, 50p AFOSR-TR-87-0784 
Contract F49620-85-K-0012 


AD-A181 553/9/GAR 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Psy- 


\dge Representation in the PUPS Theory. 
bse rept. Jun-Dec 86, 


Contract MDA903-85-K-0343 


This research note is concerned with the PUPS 
of cognition. PUPS was developed from the A\ 


742,585 


AD-A181 849/1/GAR PC A02/MF A01 
i, Forces Radiobiology Research Inst., Bethesda, 


1986, 6p Rept no. AFRAI-SH 
Pub. in Life Sciences, v39 n17 p1543-1547 1986. 


with equal frequency in all species and is not reported 
with consistency in the canine. in an attempt to clarify 
the differences in reported canine postradiation blood 
pressures, canine systemic blood pressures were de- 
termined both before and after exposure to gamma ra- 
diation of either 80 Gy or 100 Gy. Data obtained from 
six sham-radiated beagles and 12 radiated beagles in- 
dicated that 100 Gy, whole-body, gamma radiation 
produced a decrease in systemic mean blood pressure 
while 80 Gy, whole-body, gamma radiation did not. 
Analysis of this data could be consistent with a quantal 
response to a gamma radiation dose between 80 Gy 
and 100 Gy. 
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AD-A181 860/8/GAR PC A02/MF A01 
Brown Univ., Providence, Ri. Center for Neural Sci- 
ence. 
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Relaxation Model for Memory with High Storage 
Density. 

Technical rept., 

C. M. Bachmann, L. N. Cooper, A. Dembo, and O. 
Zeitouni. 26 Jun 87, 12p Rept no. TR-41 

Contracts NO0014-86-K-0041, N00014-85-K-0607 


Sponsored in part by contracts DAAG29-84-K-0262 
and DAAG29-84-K-0082. 


A relaxation model is presented based on an N dimen- 
sional Coulomb potential. The model has arbitrarily 
large storage capacity and, in addition, well-defined 
basins of attraction about stored memory states. The 
model is compared with the Hopfield relaxation model. 


ton tal w disregarded by the sued. Hoe 

tic processing cannot be considered to be a bad 
ieination of basa procean but 05 a Gilevend gresess 
which has its own behavior. Adaptation to the context 
is one of the most difficult problems to solve for auto- 
matic interpretation of patterns. 


742,588 
N87-24103/0/GAR 
Stanford Univ., CA. 
Research on K: 


Acaulehion. Final 
hapart Botober 1, 1903 dome Final 
eo T963tamuary 31 1967. 1987. 

Buchanan. 23 Jun 87, lip 1.26:180408, 


NASA-CR- 180408 
Contract NCC2-274 


Research 


in ki 


tion methods to describe different kinds of k 

more effectively than any one method can alone. In 
particular, emphasis was placed on representing and 
using spatial information about three dimensional ob- 
jects and constraints on the arrangement of these ob- 
jects in space. Another major theme is the develop- 
ment of robust machine learning programs that can be 
integrated with a variety of intel t systems. To 
achieve this goal, learning were igned, 
implemented and experimented within several differ- 
ent problem solving environments. 


742,589 

N87-24114/7/GAR PC A08/MF AO1 
Royal inst. of Tech., Stockholm Caeser. Dept. of Nu- 
merical fomness and Computing Scienc: 

Investigations into the Pattern Processing Capa- 
bilities of Associative Nets. 

A. Lansner. 1987, 158p TRITA-NA-8601 


Pattern processing capabilities of associative nets 
were investigated by means of computer simulations. 
Using a simulation program with biologically reason- 
ably realistic mode! neurons it was shown that Hebbian 
cell assemblies are likely to form in the cortical net- 
work. They may thereafter serve as internal represen- 
tations of concepts. Pattern completion and sequential 
association could be demonstrated. These results 
have later on been scaled up using nets with more ab- 
stract nodes and connections. in a model with binary 
connections, earlier results on the storage capacity of 
associative nets could be verified. An iterative algo- 
rithm for associative recall was designed and the reli- 
ability and speed of associative recall using this aigo- 
rithm was studied. Furthermore, it was shown that an 
associative net with more than one bit per connection 
is capable of extracting prototypes of an unknown 
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. given as input only a set of in- 
stances from the classes. Results of the computation- 
al complexity analysis show that a parallel implemen- 
tation with one processor for each node in the net (N 
processors) is capable of performing associative recall 
in time O(log N)squared. This is expected to allow real 
time performance in many realistic pattern processing 
tasks. The relevance of associative nets as models of 
the brain and the role for associative pattern process- 
ing in artificial i research is also discussed. 
Finally, the need for and directions of future research 

. Important research areas include 


— of associative pattern processing algo- 
ms. 
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PB87-196242/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 


of Computer and ———— 

Associative, and Self-Organizing Func- 
tions in Neural Computing, 
T. Kohonen. Mar 87, 19p TKK-F-A1, ISBN-951-754- 
067-1 


pot waged wenn yee DA ne Foe 
ay oe functions, encountered in 
~~ 9 ee 


compromise between biological acy 
matical clarity. Two types of differential equations 
seem to describe the basic effects underlying the for- 
canton ef freee tenctens: the equation for the electri- 
cal activity of the neuron, and the adaptation equation 
that describes changes in its input connectivities. The 
Se ee ee en ae eee 
amenable to analytical modelling and which phenom- 
ena seem to ensue from the more complex interac- 
tions that take place in the brain. 


742,591 

PB87-863833/GAR PC NO1/MF NO1 
~ ens Technical Information Service, Springfield, 
Vv. 

inference Engines. January 1975-July 1987 (Cita- 
tions from the INSPEC: Information Services for 
the Physics and Engineering Communities Data- 
base). 

Rept. for Jan 75-Jul 87. 

Jul 87, 69p 

Supersedes PB86-870367. 


This bibliography contains citations concerning theo- 
retical analyses and utilization of inference engines in 
expert systems. Topics include descriptions of specific 
expert systems and their associated inference en- 
gines, and control and selection aspects. Medical and 
industrial applications are discussed. (This updated 
bibliography contains 128 citations, 75 of which are 
new entries to the previous edition.) 


742,592 


PB87-863924/GAR PC NO1/MF NO1 
National Technical information Service, Springfield, 


pe 
: Market Aspects. January 
ta8a-July 18 987 (Citations from The Computer Da- 


Rept. for Jan 83-Jul 87. 
Jul 87, 78p 
Supersedes PB86-870334. 


This bibliography contains citations concerning market 
summaries and forecasts regarding artificial intelli- 
gence (Al) hardware and software. Activities and mar- 
keting efforts by specific vendors, growth projections, 
and current developments in the market are among 
the topics considered. Expert systems and Al worksta- 
tions are discussed. (This updated bibliography con- 
tains 179 citations, 40 of which are new entries to the 
previous edition.) 


Human Factors Engineering 
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AD-A181 330/2/GAR 
Pennsylvania Univ., Philadelphia. 


Direct 


Principal 
Technical rept. no. 1, 1 Sep 85-31 Aug 87, 
S. Sternberg, R. L. Knoll, and D. L. Turock. 20 Jan 
86, 18p 
Contract NO0014-85-K-0643 
+ org in cooperation with AT&T Bell Labs, Murray 
ill, NJ. 


Sepia Microfiche copies only. 


Changes in the internal representation of a visual dis- 
play during the first second after presentation are 
among the earliest phases of human cognition where 

mechanisms may be investigated. The effect 
of array size (2-6 digits) on the latency to name a visu- 
ally marked element in a brief display increases rapidly 
with marker delay, revealing such a change in repre- 
sentation. For early markers the effect is negligible, in- 
dicating direct access (and spatially-selective atten- 
tion); for late markers the effect is a linear increase, 
indicating a failure of selective attention and suggest- 
ing search. In other words, the transformation changes 
the representation from a random-access toa 
sequential-access . Two alternatives to direct 
access (marker makes element visually distinctive; 
marker automatically attracts visual attention) are re- 
jected, as tactile spatial markers produce similar ef- 
fects. Keywords: Psyc ; Visual information proc- 
essing; reaction time; vi memory. 


742,594 
AD-A181 493/8/GAR 


Technical rept. 1 Sep 85-31 Aug 87, 

S. Sternberg, R. L. Knoll, and D. L. Turock. 31 Dec 
86, 96p Rept no. TR-3 

Contract NO00014-85-K-0643 
Availability: Microfiche copies only. 


This report continues our series on the short-term dy- 
namics of human visual memory. The authors summa- 
rize the history of the problem, discuss some proper- 
ties that define a representation as being visual, out- 
line a new approach embodied in four experimental 
procedures, consider some general issues of design 
and analysis in assessing an array-size effect, and 
report on findings from a set of experiments using the 
spatial-probe procedure with a visual marker as probe. 
The principal phenomenon is an effect of array size (3- 
6 digit elements) on the time to name a visually marked 
element in a brief visual display that increases rapidly 
with marker delay, revealing a transformation of the in- 
ternal representation of the array that is completed 
within a second. For early markers the effect of array 
size is negligible, indicating a property of direct access 
by spatial location. For late markers the effect of array 
size on mean reaction time is a linear increase. Key- 
words: Reaction-time; Psychology; Perception; Visual; 
Memory. 


742,595 

AD-A181 555/4/GAR PC A06/MF A01 
Universal Energy Systems, Inc., Dayton, OH. 
Proposal and Justification to Establish a Depart- 
ment of Defense Crew E Infor- 
mation Center ( RIAC). 

Technical rept., 

R. T. Hennessy, and M. E. McCauley. Sep 86, 113p 
AAMRL-TR-86-022 

Contract F33615-84-D-0505 

Prepared in cooperation with Monterey Technologies, 
Inc., Carmel, CA. 


Current CSE information sources are inadequate to 
the need. Major problems include difficulty in maintain- 
ing awareness of available CSE information, nonspeci- 
ficity of information, the needed information does not 
exist, poor quality, and delays in obtaining needed in- 
formation. A full-service CSERIAC hosted by the Harry 
~- Armstrong Aeromedical Research Laboratory is the 
sed solution to the CSE information problem. 
es RIAC will provide CSE information services includ- 
ing topical reviews, special analysis reports, data, 
models, CSE design support software, and methodo- 
logical assistance to the DoD and DoD contractors. 
Keywords: Questionnaires; Man machine systems. 


742,596 
N87-23165/0/GAR 

(Order as N87-23156 PC A11/MF A01) 
Imperial Coll. of Science and Technology, London 
(England). 





Rationalizing Vicar — a TAE (Transportable 
Applications Executive) Framework: Some Prob- 
lems and Some Solutions. 

C. P. Harris. Oct 86, 10p 

In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th), p169-178. 


Transportable Applications Executive (TAE) imple- 
mentation may impose a strain on centers with modest 
resources. This may be eased in a number of ways. 
The balance of a small number of expert users and a 
large number of computing novices at the Interactive 
Planetary image-Processing System (IPIPS) imposes 
special constraints. Some solutions to these and other 
particular problems are described. 


742,597 

N87-24064/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


Space Suit 
, and S. Bussolari. Apr 87, 25p 
1. 15: 86856, A- 86037, NASA-TM-86856 


Four concepts for on-orbit spacesuit donning, doffing, 
servicing, check-out, egress and ingress are present- 
ed. These are: the ice Transportation System 
(STS) Type (shuttle system enlarged), the Transit Air- 
lock (Shuttle Airlock with suit servicing removed from 
the pump-down chamber), the Suitport (a rear-entry 
suit mates to a port in the airlock wall), and the Crew- 
lock (a small, individual, conformal airlock). Each of 
these four concepts is compared through a series of 
seven steps representing a typical Extra —~ Ac- 
tivity (EVA) mission: (1) ‘Bonn aes ition; 
(2) Portable Life Support LSS) auton 
(3) Suit Donning and Final Check; “W Egress/Ingress; 
(5) Mid-EVA rest period; (6) Post-EVA’ Securing; (7) 
Non-Routine Maintenance. The different characteris- 
tics of each concept are articulated through this step- 
by-step approach. Recommendations concerning an 
approach for further evaluations of airlock try, 
anthropometrics, ergonomics, and functional efficien- 
cy are made. The key recommendation is that before 
any particular airlock can be designed, the full range of 
spacesuit servicing functions must be considered, i 
cluding timelines that are most supportive of EVA 
human productivity. 
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742,598 
N87-23136/1/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Investigation of maw of Hydrogen For- 
mation in Reclaimed W: 
|. G. Popov, V. V. Viodevets, S. V. Chizhov, Y. Y. 
Sinyak, and M. |. Shikina. 16 Dec 86, 4p 
In Its USSR Report: Space Biol and Aerospace 
Medicine, v20 n5 p108-111 Sep-Oct 86. Trans. into 
English from Kosmicheskaya Bi iya | Aviakosmi- 
cheskaya Meditsina (Moscow, USSR, v20 n5 p75-78 
Sep-Oct 86. 


The factors responsible for the formation of hydrogen 
sulphide in the water reclaimed from the atmospheric 
condensate were investigated. It was found that hydro- 
gen sulphide devel in reclaimed water due to 
microorganisms which in the presence of inorganic 
sulphur acquired the capacity to produce hydrogen 
sulphide, although normally they are not sulphur re- 
ducing. Among the microorganisms studied, E. coli 
showed the highest capacity (100%) and Streptococ- 
cus faecalis and Citrobacter freundii showed the 
lowest capacity (10 to 20%) to produce hydrogen sul- 
phide. 


742,599 
N87-23137/9/GAR 
(Order as N87-23120 PC A07/MF A01) 

Joint Publications Research Service, Arlington, VA. 
Experimental investigation of the Process of CO2- 
CO-H20-H2-N2 Gas Mixture Breakdown in Elec- 
ty sis Cell with Solid Electrolyte. 

. Grishayenkov, and N. G. Zorina. 16 Dec 86, 5p 
- its USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 p112-116 Sep-Oct 86. Trans. into 
English from Kosmicheskaya Biologiya | Aviakosmi- 
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cheskaya Meditsina (Moscow, USSR), v20 n5 p78-81 
Sep-Oct 86. 


The experimental investigation was carried out in an 
clecrotytc cel having the form of a short tube and 
containing a solid fe of the following composi 

tion: 0.9 ZrO2-0.1¥203. he concenmration of the oes 
eous mixtures investigated varied in range 0.2 to 
18.0. The cathode polarization of the cell with platinum 
electrodes was measured as a function of the compo- 
sition of the gaseous mixture and o content at 
the temperatures 800, 900 and 1000 C. The measure- 
ments demonstrated that the cell cathode polarization 
decreased as the water concentration in the starti 
mixture decreased. The of the cell cath- 
ode polarization on the oxygen content had minima in 
a specific range of the values. Simultaneously, the cell 
cathode polarization decreased as the water content 
in the starting gaseous mixture increased. 


742,600 


PB87-864153/GAR PC NO1/MF NO1 
jo Technical Information Service, Springfield, 


Life Systems: Aircraft and Marine Applica- 
ie 1970-July 1987 (Citations from the 
NTIS Database). 

Rept. for Jan 70-Jul 87. 


Jul 87, 164p 
PB86-857349. 


This bibliography contains citations concerning the 
design, development, performance analysis, and test- 
ing of life support systems. Life support systems for 
escape, rescue, and survival are considered. Dis- 
cussed also are portable life systems. (This 
updated bibliography contains 383 citations, 26 of 
which are new entries to the previous edition.) 
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PB87-202735/GAR PC A03/MF A01 
National Center for Health Services Research and 


Health Care hee ce Lae a yg Rockville, MD. 
Angelichik Anti-Refiux 


Health tech assessment rept. no. 9, 
M. N. Jackson. 1986, 49p NCHSR-87-13 


The Angeichik Anti-Reflux Prosthesis peda oat is a sur- 
gically implantable C-shaped silicone device used in 
the treatment of gastroesophageal reflux Geonse 
(GERD) which is resistant to medical management. 
The device is effective in treating hiatus hernia and can 
prevent reflux even when it herniates above the dia- 
phragm. In controlled and uncontrolled studies, vari- 
ous investigators have demonstrated that the prosthe- 
sis has short-term clinical effectiveness that is compa- 
rable to valvuloplasty procedures with similar compli- 
cation rates. Complications unique to the device have 
been reported less frequently since a change in the tie 
strap design in 1982, ai their exact frequency is 
not known. The major limitation ane evaluation of 
AARP is the lack of data on whic to base a decision 
regarding long-term safety and clinical effectiveness. 
Several authors call for long-term studies. In addition, 
the implantation of a foreign body deep in the abdomi- 
nal cavity is stated to be a cause for concern. 


742,602 


PB87-864120/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


+ January 1970-July 1987 (Cita- 
tions from the U.S. Patent Database). 

Rept. for Jan 70-Jul 87. 

Jul 87, 116p 


This bibliography contains citations of selected pat- 
ents concerning the fabrication, insertion, focussing, 
and securing of intraoccular lenses. Lense designs 
that may be implanted with small incisions are present- 
ed. Methods of adjusting lense power and correcting 
post operative astigmatism are included. Plastic and 
glass lenses are consided. Tools used to insert the 
lenses are examined. (Contains 270 citations fully in- 
dexed and including a title list.) 


742,605 


Protective Equipment 


742,603 
AD-P005 312/4/GAR PC A02/MF A01 
es MBA, San Ramon, CA. 

xtreme Heat Protection for Pyrotechnic Handlers 
of Mg Flares, 
“Ay Barrios, D. E. Davenport, and O. Nelson. Aug 

4p 

This article is from ‘Minutes of the Explosives Safe’ 
Seminar (22nd) Held in Anaheim, California on 26- 
August 1986. Volume 1,’ AD-A181 274, p283-306. 


A fire suit designed with two aluminized layers and a 
Sonscaap Ghihiins neat ae Calaumad ieaion at 
adequate shielding against the accidental ignition of 

pyrotechnic in its most hazardous form - rapidly burn- 
ing . Simpler and less costly designs seem 
f , if the double aluminized design is maintained 
placing the second aluminized layer on the fiber- 

felt and eliminating the second fabric layer. Al- 

this suit was especially oo 
ative pyrotechnic events, the aluminized 
concept shoul be hein the ower temperature 
and furnace applications. 


BUILDING INDUSTRY 
TECHNOLOGY 


Architectural Design & Environmental 
Engineering 


742,604 
Ponda U Dn Guneovtie. Dept. 1Cnae ee 
niv ° ngineering. 
Constructibility Reviews. 


Design 

Master's thesis, 

L. E. Winsper. 1987, 111p 
Grant N00228-85-G-3323 


The design constructibility review has receive greater 
emphasis over the last few years as a means of curb- 
ing the rising cost of construction and the trend to- 
wards litigation in contract disputes. A process which 
was once taken for granted as part of the ign pro- 
cedure has now become an item unto itself. 

have been driven to this because of the number of 
claims made by contractors due to inaccurate, incom- 
plete or ambigious plans or specifications, and be- 
cause the owner is becoming less satisfied with the 
quality of work he is receiving. With the current trends 
in the construction industry, the design constructibility 
review is quickly becoming a necessity. 


742,605 
DE87007002/GAR MF A01 
ee ae Newport, Ri. als 
ae ay Baye inc. Business Plans: Final 
Report to the Champlain Valley Office of Economic 

on Department of Energy Energy-Re- 
lated Business | Grant. 


B. Sachs, L. B. Hamilton, and D. B. A. Binns. 23 Mar 
87, 129p DOE/CE/63502-T2 

Contract FG01-86CE63502 

Microfiche only, copy does not permit paper copy re- 
production. 


Energy Technicians, Inc. (ET) is a for-profit corporation 
established by Champlain Valley Office of Economic 
Opportunity (CVOEO) to provide a variety of energy ef- 
ficiency contracting services in the public and private 
marketplace. ET has been created to provide new op- 
portunities for CVOEO to stabilize and expand its 
weatherization services. Market research conducted 
by CVOEO prior to the establishment of ET determined 
that there is a significant need for high quality weather- 
ization and energy efficiency services in the low and 
moderate income community. The Vermont Energy In- 
vestment Corporation (VEIC) was formed as a non- 
profit corporation to stimulate the demand for energy 
efficiency and address the barriers to its implementa- 
tion. VEIC's services include financing, marketing, 
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Architectural Design & Environmental Engineering 


technical analysis, construction management and in- 
spection. (ERA citation 12:022763) 


PC A02/MF A01 


ype. 

. Sullivan, and S. Selkowitz. Nov 86, 19p LBL- 
21578, CONF-870101-8 
Contract ACO3-76SF00098 
American — of Heati Refrigerating, and Air- 


Fyre ngineers meeting, New York, NY, USA, 
18 Jan 198 


Portions of this document are illegible in microfiche 
products. 


A comparative study is presented in which residential 
pene fet ae bem yh gh nee at hy 
function of window type, with a particular em- 
phasis on the performance of windows having low- 
emittance coatings. The DOE-2.1B energy analysis 
simulation program was used to generate a ots base 
of the heating and cooling energy requirements of a 
prototypical single-family ranch-style house. Algebraic 
expressions derived by multiple —- techniques 
permitted a direct comparison of those parameters 
that characterize window performance: orientation, 
size, conductance, and solar transmission properties. 
These equations are used to discuss the energy impli- 
cations of conventional double- and triple-pane 
window designs and newer designs in which number 
and type of substrate, low-emittance coating type and 
location and gas fill are varied. Results are presented 
for the heating-dominated climate of Madison, WI, and 
cooling-dominated locations of Lake Charles, LA, and 
Phoenix, AZ. The analysis shows the potential for sub- 
stantial savings but suggests that both heating and 
cooling energy should be examined when evaluating 
the performance of different fenestration systems. 
Coating and substrate properties and the location of 
the coating in the glazing system are shown to have 
moderate effects as a function of orientation and cli- 
mate. In addition, with the low-conductance glazing 
units, the window frame becomes a contributor to 
overall residential energy efficiency. (ERA citation 
12:025103) 


742,607 
DE87007792/GAR PC A04/MF AO1 
Oak Ridge National Lab., TN. 

and Economic E Alternatives for 
E Lighting in Commercial 
C. L. Robbins, K. C. Hunter, and N. Carlisle. 1987, 
52p ORNL/Sub-84-90458/1 
Contract ACO5-840R21400 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report presents the results of an investigation to 
determine the energy savings potential, economic effi- 
ciency, and energy demand reduction of various 
energy conserving lighting alternatives. Three catego- 
ries of lighting alternatives are examined for their ef- 
fectiveness in terms of energy savings, economic effi- 
ciency, and peak demand reduction: (1) use of a re- 
newable resource (daylighting) to replace or supple- 
ment electric lighting; (2) use of task/ambient lighting 
in lieu of overhead task lighting; and (3) lighting equip- 
ment changes to improve energy efficiency. The tech- 
nologies included in this study are examined and 
ranked in terms of their energy efficiency and econom- 
ic efficiency for a typical base building. Energy efficien- 
cy is expressed as the ratio of the total energy use for 
the technology to the total energy use of the base 
case, and economic efficiency is defined as the simple 
payback period for each technology. (ERA citation 
12:026936) 


742,608 
DE87007803/GAR 
Oak vag National Lab., TN 


emmy Weunse wih Attes of Unoccupied 
with Attics Containing Radi- 
ant 

Ww. P Levins, and M. A. Karnitz. Jan 87, 899 ORNL/ 
CON-213 


Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


PC AO5/MF A01 


Tests were conducted by Oak Ridge National Labora- 
tory (ORNL) to determine the magnitude of the heating 
energy savings achieved by installing attic radiant bar- 
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riers. The radiant barriers used for the test consist of a 
material with two reflective aluminum surfaces on a 
kraft paper base. The experiment was conducted in 
three unoccupied research houses operated by ORNL. 
Two variations in the installation of radiant barriers 
were studied. One house was used as the control 
house (no barrier was installed), while the other two 
were used to test the two methods for installing the 
radiant barriers. In one house, the radiant barrier was 
laid on top of the attic fiberglass batt insulation, and in 
the other house, the barrier was attached to the under- 
side of the roof trusses. The attics of all three houses 
were insulated with a kraft-paper-faced R-19 fiberglass 
batt insulation. The winter test with the radiant barrier 
showed that the horizontal barrier was able to save 
space-heating electical energy in both the resistance 
and heat modes amounting to 10.1% and 8.5%, 
respectively. The roof truss radiant barrier increased 
consumption by 2.6% in the resistance mode and 
4.0% in the heat pump mode. The horizontal orienta- 
tion of the radiant barrier is the more energy-effective 
method of installation. (ERA citation 12:0251 16) 


742,609 
DE87007886/GAR MF A01 
Lawrence Berkeley Lab., CA. 

Residential Standards Demonstration Program: 
Matched Pair Cost 


E. Vine. Dec 86, A. toe 22510 
Contract ACO3-76SF00098 

Microfiche only, copy does not permit paper copy re- 
production. Original copy available until stock is ex- 
hausted. 


The Pacific Northwest is currently experiencing a dra- 
matic and exciting transformation in the way the region 
produces and consumes energy. Prompted by federal 
legislation and local initiative, the region is promoting 
the conservation of energy as the primary new energy 
resource. In the residential sector, energy efficiency 
standards for new electrically heated construction 
have been proposed, and a demonstration program is 
underway to examine the costs and energy savings as- 
sociated with building houses to levels of higher 
energy efficiency. This report examines the energy-ef- 
ficient construction costs, reported by builders in this 
rn of a select group of recently built “matched 

houses (these were two otherwise identical 
Raabe except that one was built to “super” energy- 
efficient standards while the other one was built to cur- 
rent energy codes). (ERA citation 12:025105) 


742,610 
DE87007895/GAR 
Lawrence Berk 
California Home 


PC A03/MF A01 
Lab., CA. 
Rating Tool: Assumptions 


and 5 

R. Ritschard, Y. J. Huang, and C. Hsui. Dec 86, 31p 
LBL-20772 

Contract ACO3-76SF00098 

Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


This report summarizes the technical assumptions and 
me’ employed to develop Rating Tools for 
the three California climates. The prototype buildings, 
engineering assumptions used in the computer simula- 
tions, and the calculation procedures are described. 
The assumptions and methods for estimating domes- 
tic hot water energy usage and the contribution of vari- 
ous other supplementary conservation measures to 
the overall rating are discussed. Step-by-step exam- 
ples on how to use the Rating Tool both for rating a 
typical house and for improving the rating of that house 
are provided. (ERA citation 12:026932) 


742,611 
DE87007901/GAR PC A07/MF A01 
Lawrence Berkeley Lab., CA. 

Home Energy Rating Systems: Program Descrip- 
tions. 

E. Vine, B. K. Barnes, and R. Ritschard. Feb 87, 
135p LBL-22919 

Contract ACO3-76SF00098 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report contains the descriptions of home energy 
rating and labelling programs (HERS) that were sur- 
veyed in January 1986 as part of a national evaluation 
of HERS. (ERA citation 12:026934) 


742,612 

DE87008857/GAR PC A08/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Resource Handbook for Low-income Residential 


Retrofits. 

J. W. Callaway, D. L. Brenchiey, L. J. Davis, D. L. 
Ivey, and S. A. Smith. Apr 87, 162p PNL-5957 
Contract ACO6-76RL01830 

Portions of this document are illegible in microfiche 
products. 


The purpose of the handbook is to provide technical 
assistance to state grantees participating in the Part- 
nerships in Low-income Residential Retrofit (PILIRR) 
Program. PILIRR is a demonstration program aimed at 
identifying innovative, successful approaches to devel- 
oping public and private support for weatherization of 
low-income households. The program reflects the 
basic concept that responsibility for financial support 
for conservation activities such as low-income residen- 
tial retrofitting is likely to gradually shift from the DOE 
to the states and the private sector. In preparing the 
handbook, PNL staff surveyed over 50 programs that 
provide assistance to low-income residents. The 
survey provided information on factors that contribute 
to successful programs. PNL also studied the 

PILIRR pr Is (from the states of Florida, lowa, 
Kentucky, Oklahoma and Washington) and identified 
the approaches proposed and the type of information 
that would be most helpful in implementing these ap- 
proaches. (ERA citation 12:027440) 


742,613 
DE87751845/GAR PC A02/MF A01 


Pira, Leatherhead (England 
Automatic Contes with with Personnel Input 
Facility. Final 


eport. 
Oct 86, 20p ED-92/138 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Avon Cosmetics Ltd. has installed an automatic light- 
ing control system in the packaging hall of their North- 
ampton factory. For a total investment cost of Pound 
16,777, net savings of Pound 7,800/year have been 
achieved leading to a simple payback period of just 
over two years. The Switchplan control system in- 
stalled allows control of the packaging hall luminaires 
by automatic timeswitches with extensive capability for 
overriding the timeswitch controls using manual 
switches located near the individual work stations. The 
project has demonstrated that it is possible for a retro- 
fit installation of automatic lighting a to yield 
substantial savings in industrial premises with a high 
lighting load and where the premises are subject to 
variable occupancy patterns. (ERA citation 12:025100) 


742,614 


PB87-184750/GAR CP D99 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Applied Mathematics. 

NBSLCC Program (for Microcomputers). 

Software, 

S. R. Petersen, and R. T. Ruegg. Apr 87, 1 diskette 
NBS/SW/DK-87/006 

The software is contained on 5 1/4-inch diskette, 
double sided, double wee fo oe meen with the IBM 
PC XT AT microcomputer. Diskettes are in the ASCII 
format. Price includes documentation, PB87-180253. 
Contact NTIS Computer Products for prices. 


The diskette provides the NBSLCC programs and re- 
lated files referenced in NBS SP 709, Comprehensive 
Guide for Least-Cost Energy Decisions. The NBSLCC 
programs perform economic analysis of buildings, 
building systems and components, with special em- 
phasis on energy conservation projects. Software De- 
scription: The software is written in Basic for imple- 
mentation on IBM-PC/XT/AT machines using the MS- 
DOS operating system. A minimum of 128K bytes of 
core storage is required. 


Building Standards & Codes 


742,615 


PB87-209052/GAR PC A09/MF A01 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Building Technology. 





Introduction to SASE: Standards Analysis, Synthe- 
sis, and Expression, 

S. J. Fenves, R. N. Wright, F. |. Stahl, and K. A. 
Reed. May 87, 188p NBSIR-87/3513 

See also PB87-201844. Prepared in ‘ation with 
Carnegie-Melion Univ., Pittsburgh, PA Dept. of Civil 
Engineering. 


The Standards Analysis, Synthesis, and Expression 
(SASE) methodology provides an objective and 
ous representation of the meaning of a standard. 
intended to assist organizations engaged in the io 
lation, promulgation, and maintenance of standards. In 
this discussion, the term standard includes all types of 
normative documents used to define the required 
qualities of buildings, building products, —— Or 
building processes. The term includes 
regulations, consensus standards such as of the 
American National Standards Institute and of the Inter- 
national Organization for Standardization, and proprie- 
tary specifications. Standards from many tech 
areas should be equally amenable to the SASE me! 

. However, the me and the informa- 
tion models on which it is based have been tested ex- 
tensively only in areas of building technology. 


Construction Materials, Components, 
& Equipment 


742,616 
PB87-196648/GAR PC E04/MF E01 


Helsinki Univ. of Tech , Espoo (Finland). 
Kerto-Laminated SS Truss, 


J. Kalliomaeki, H. Hirsi, and P. Kanerva. 1987, 53p 
REPT-93 


Kerto laminated veneer lumber truss is a long span 
roof header. Members of Kerto-LVL-truss are all con- 
structed of two separate Kerto-LVL-members which 
are joined together with twin grip plates, a joint method 
especially developed for this purpose. All members are 
joined together with these twin grip plates to obtain 
centered corner joints. The joints were found to be 
very rigid under tests with service loads. The fracture is 
ductile due to yielding of nails before the fracture. Be- 
sides bending rigidity of twin grip joints decreases 
when rotation increases. Thus, twin grip plates are 
Suitable joints for Kerto-LVL-trusses. 


742,617 

PB87-214110/GAR PC A06/MF A01 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Building Technology. 
interim Procedure to Measure the Thermal Per- 
formance of Window Systems, 

M. E. McCabe, and W. P. Goss. Jun 87, 124p 
NBSIR-87/3569 

Sponsored by Bonneville Power Administration, Port- 
land, OR. 


The purpose of the report is to review the current 
sources of information on U-values and to describe the 
state of thermal test methods used for windows in 
order to provide the Bonneville Power Administration 
with some general guidelines in the application of ther- 
mai test data for use in the Mode! Conservation Stand- 
ards (MCS) by the Northwest Power Planning Council. 
At present, considerable controversy exists in the 
window industry regarding the thermal testing of win- 
dows, therefore no consensus-based standards are 
available. 


Structural Analyses 


742,618 

PB87-199766/GAR PC E03/MF E01 
Queensland Univ., Brisbane (Australia). Dept. of Civil 
Engineering. 

Geometric and Material Nonlinear Analysis of 
Structures Comprising Rectangular Hollow Sec- 
tions. 

Research rept., 

S. Kitipornchai, F. G. A. Al-Bermani, and S. L. Chan. 

Jan 87, 42p RR-CE79 


The paper presents a nonlinear finite element analysis 
of structures comprising thin-walled rectangular hollow 


sections. Nonlinearities due to both the change of ge- 
ometry and material yielding are included, incorporat- 
ing also the effects of strain-unloading. The geometry 
and the stiffness of the elements are modified and 
used to update the structure tangent stiffness matrix. 
An iterative procedure combining the arc-length and 
the work methods is employed for the solution of the 
incremental equation of equilibrium. The method has 
been applied successfully to predict the nonlinear 
load-deflection behavior of isolated cold-formed SHS 
columns, fabricated RHS parabolic fixed end arches, 
and double chord SHS trusses having different joint 
configurations. 


742,619 

P867-200705/GAR PC E10/MF E01 
Taisei Corp., Tokyo (Japan). Technical Research Inst. 

Taisei Technical Research Report, Number 19. 

©1987, 252p 

Text in with E 

PB87-200713 and PB86-2 


Partial contents: R 


. abstracts. See also 


wind loads on exterior 
panels non-sealed joints (part 2); Application of 
high str concrete to structure; A study on 
—, to chloride and anti-corrosion properties 
-impregnated concrete; A diagnosing 
os for chloride contaminated concrete construc- 
tion; An experimental study on the characteristics of 
earthquake resisting walls with construction joints for 
reactor buildings, (part 1); Fundamental test on various 
construction joints; Test of structural members of 
frames in tall the R.C. layered con- 
struction system, (part 5); Test on web reinforcement 
methods of beams with web openings; An experimen- 
tal study on the strength of a post tensioned anchor- 
age zone for low strength concrete; A counter meas- 
ure system for sand liquefaction, Drain pipe method; 
The study of reinforced piling making use of | ae 
wall methods for earthquake resistance; Dev 
of attapulgite seawater slurry and artificial poem 
Principal outline and several sample application for 
geotextile reinforced embankments; Damping charac- 
teristics of reinforced concrete structures. 


General 


742,620 

PB87-199956/GAR PC A09/MF A01 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Fire Research. 

Thermal Performance of Masonry Chimneys and 
Fireplaces. 


Final rept., 

R. D. Peacock. Apr 87, 176p NBSIR-87/3515 
Sponsored by Consumer Product Safety Commission, 
Bethesda, MD. 


A series of tests was conducted in a masonry chimney 
and a masonry fireplace both constructed to current 
national standards in order to evaluate the effective- 
ness of recent changes to the building code require- 
ments for residential masonry construction. Firing 
rates typical of normal homeowner use and of overfire 
condition resulted in temperature levels close to rec- 
ommended limits established in nationally recognized 
standards for properly constructed solid fue! heating 
systems. In addition, several lining techniques for the 
masonry chimney and for the fireplace chimney con- 
nected to solid fuel burning fireplace inserts showed 
reductions in thermal hazard to exposed combustible 
construction when compared to the masonry construc- 
tion alone. The results of these tests point out some 
areas where the codes and standards could be updat- 
ed to provide for safer masonry chimneys and fire- 
places. 


742,621 
P687-201810/GAR PC A06/MF A01 
Maryland Univ., College Park. Dept. of Mechanical En- 
ineering. 
ransient Characteristics of Unconfined Fire- 
Plume-Driven Ceiling Jets. 
Annual rept., 
C. H. Marks, and V. Motevaili. Apr 87, 115p NBS/ 
GCR-87/529 
Grant NANB-5H0551 
Sponsored by National Bureau of Standards (NEL), 
Gaithersburg, MD. Center for Fire Research. 


An instrumentation system to measure temperatures 
and velocities in ceiling jets has been constructed 


742,624 
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This system employs thermocouples to measure both 
temperatures and velocities at eight locations from the 
ceiling simultaneously. In this way, velocity and tem- 
perature profiles can be obtained in the ceili me asa 
function of time. The velocities are obtained 

pairs of thermocouples, one located cumbia 
the other, and cross correlating their temperature-time 
records to obtain the length of time that it takes for 
fluid to flow from one thermocouple to the other. Pre- 
liminary results indicate that the system works well; 
measurements made thus far e favorably with 
steady-state data in the literature. Calibration work on 
the instrument is continuing and further transient ceil- 
ing jet measurements will be obtained. 


PC A06/MF A01 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Fire yo eltte 
pa - The Fire at the Dupont Hotel 


Casino - December 31, 1986, 
H. E. Nelson. Apr 87, 114p NBSIR-87/3560 
The report presents the methods and results of an an- 


growth models, engineering formula, and technical 
data. The report details the procedures and data used, 
the reason for those selected, and the results ob- 
tained. The is addressed mass burning rate, rate 
ya. heat release, smoke temperature, smoke layer 
depth, velocity of smoke/flame front, mass products in 
on concentration in smoke layer, vis- 
yer, flame length/extension, flame 
kler response, smoke detector response, 
ition. The areas of the building analyzed 
alroom complexto the areas where most 
occurred. The report does not address 
— movement above the first floor, the conditions 
deaths of three persons caught in an 
conditions that caused the death of 

a guest room on the fourth floor. 


dea’ 


Not available NTIS 


V. Motevalli, C. H. Marks, B. McCaffrey, and L. Y. 
Cooper. 1986, 4p 

Pub. in Proceedings of Fall Technical Meeting Eastern 
Section of the Combustion Institute, San Juan, Puerto 
Rico December 15-17, 1986, p38-1-38-4 1986. 


Experimental data is needed to support the develop- 
ment and verification of compartment fire models, es- 
pecially models concerned with the early stages of 
fires. The research described herein constitutes the 
initial phase of an attempt to obtain the transient tem- 
perature and velocity distributions in ceiling jets above 
smail fire (up to 2 KW). Some data exists for steady- 
state temperature distributions (1,2) and for transient 
temperature profiles in ceiling jets (3,4). There appears 
to be no data for the transient velocity profiles in these 
jets and the existing temperature data is insufficient. 


742,624 

PB87-203873 Not available NTIS 

National Bureau of Standards (NEL), Gaithersburg, 

MD. Fire ee Technol wy Div. 
Fiows in Compartment 

Fires saondea Ao Abstract). 

Final rept., 

L. Y. Cooper. 1986, 4p 

Pub. in Proceedings "of the Fall Technical Meeting 

Eastern Section of the Combustion Institute, San Juan, 

Puerto Rico, December 15-17, 1986, p39-1-39-4 1986. 


Analytic estimates are developed for the early depth of 
penetration of and the lateral entrainment into nega- 
tively buoyant, ceiling jet-driven wall flows which are 
generic to compartment fire scenarios. When walls are 
not too far from the fire source, of the order of the fire- 
to-ceiling distance, it is found that the penetration of 
the downward flow near such walls is a large fraction 
of the fire-to-ceiling distance itself, and that this frac- 
tion is relatively independent of the details of fire size, 
spacings, etc. Also, net rate of entrainment into the 
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wall flow as it is buoyed back upward to the ceiling 
elevation is found to be several times larger than the 
flow rate of the driving ceiling jet flow ar tem up- 
stream of ceiling jet - wall impingement. Data from ive 
Studies reported in the literature are being reviewed 
relative to the analytic results obtained. One of these 
involves numerical experiments with a field model of 
the problem of a buoyant source in an enclosure. Two 
laboratory experimental studies involve fires in enclo- 
sures with characteristic dimensions of the order of 
several meters. Two others involve saltwater plumes in 
freshwater tanks with characteristic dimensions of the 
order of several tenths of a meter. 


742,625 


PB87-203881 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Fire a Technology Div 
ASKBUDur: A Precursor of an Expert System for 
the Evaluation of Fire Hazard. 

Final rept., 

R. L. Smith. 1987, 14p 

Pub. in Fire Technology 23, n1 p5-18 Feb 87. 


The Center for Fire Research (CFR) has a long-term 
Project to develop expert systems as a technology 
transfer mechanism. The goal of the project is to de- 
velop a computer program which will make an ex) 
estimate of the firesafety of a building based on CFR’s 
deterministic physical models, technical data, and the 
expert judgment of its staff. The first significant com- 
puter program to be developed by this project will be 
based on the expertise of Harold E. (Bud) Nelson. 
Thus, it will be called ASKBUD. In this article, the first 
exploratory steps taken to develop this program are 
described. Also, the progress made to date, as well as 
that must be solved, will 
! system described in this arti- 
cle is in its intancy, the authors call it ASKBUDJr. 


BUSINESS & 
ECONOMICS 


Banking & Finance 


742,626 

PB87-202784/GAR PC A02/MF A01 

Forest Service, Portland, OR. Pacific Northwest Re- 

search Station. 

ees of Growth Theory and Money wy from 
Commercial Banks in Timber-Dependent Commu- 


Forest Service research paper, 
C. H. Schallau. Nov 80, 23p FSRP-PNW-279 


The flow of funds from commercial banks in western 
Oregon may indicate how a timber shortfall will effect 
community stability. Results suggest the inappropriate- 
ness of a single public forest management policy. 
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PB87-207742/GAR PC AO5/MF A01 

General Accounting Office, Washington, DC. National 

Security and International Affairs Div. 

—- Aid: impact of Overseas Private invest- 
Activities on U.S. Employment. 

fapent to the Congress 

May 87, 79p GAO/NSIAD-87-109, B-225077 


The Overseas Private Investment Corporation Amend- 
ments Act of 1985 (Public Law 99-204) requires the 
Generali Accounting Office to determine the impact of 
the Overseas Private Investment Corporation's activi- 
ties on employment in the United States. The report 
responds to the legislative requirement. The Overseas 
Private Investment Corporation is a U.S. government 
agency established to encourage and facilitate private 
U.S. investment in developing countries by providing 
political risk insurance and loans and loan guaranties 
Existing legislation directs the Corporation to decline 
assistance to proposed overseas investments if it de- 
termines that they are likely to have significantly ad- 
verse impacts on U.S. employment 
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PB87-906700/GAR Standing Order 
Federal Reserve System, Washington, DC. 

Flow of Funds Accounts Cumulated Quarterly, 
1962-1987. 

Data files, 

J. A. Ziobro. 1987, mag tapes FRS/DF/MT-87/011 
Supersedes PB87-197224, and PB86-151487. 

Source tape is in the EBCDIC character set. This re- 
Stricts preparation to 9 track, one-half inch tape only. 
identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. Avail- 
able on Standing Order, Deposit Account required. 
North American Continent price $175.00/each issue; 
all others write for quote. Issued quarterly. 


Flow of Funds data tape. Contains annual data 45-51, 
quarterly data 52-87 in three forms: levels outstanding 
at end of period, quarterly unadjusted flows, and quar- 
terly seasonally adjusted flows. 
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DE87007836/GAR 

Oak Ridge National Lab., TN. 
Motor Vehicle MPG and Market Shares Report: 
Model Year 1986. 

P. S. Hu, and L. S. Buckels. Feb 87, 250p ORNL- 
6351 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 
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This issue reports the estimated sales-weighted fuel 
economies, sales, market shares, and other estimated 
sales-weighted vehicle characteristics of automobiles 
and light trucks for model year 1978 through 1986. 
Monthly vehicle sales data are used as weighting fac- 
tors in the sales-weighted estimation procedure, ena- 
bling the estimates to reflect averages for the overall 
new vehicle fleet. Comparisons and observations are 
highlighted on the trends in these vehicle characteris- 
tics from one model year to the next. Analyses are car- 
ried out on the fuel economy changes to determine the 
factors that have caused the changes. (ERA citation 
12:025125) 
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PB87-199691/GAR PC A05/MF A01 

Ilinois Association of Recycling Centers Policy, Crystal 

Lake. 

Recycling in Illinois: Survey Results and 

G. Lindsey. May 87, 89p IL/ENR/RE/EA-87/07 

Sponsored by Illinois Dept. of Energy and Natural Re- 

— Springfield. Energy and Environmental Affairs 
nV. 


Numerous barriers to implementing successful source 
separation and recycling programs exist in Illinois, 
many of which are market related. There is significant 
concern in the private sector that existing markets for 
secondary materials could not absorb the — vol- 
umes of materials that would be generated if many 
communities separated their wastes for recycling. To 
address this problem the Department of Energy and 
Natural Resources (ENR) contracted with the Illinois 
Association of Recycling Centers (LARC) to develop a 
computerized database of information about recycling 
businesses and organizations in lilinois and to prepare 
a report on barriers to recycling, including recommen- 
dations of possible actions, policies, and programs to 
minimize or eliminate them. The report is the final prod- 
uct of the project. It is based primarily on data collect- 
ed in a survey of recycling businesses that was under- 
taken to compile the database. 


742,631 


PB87-204640/GAR PC A21/MF A01 
Braund (Stephen R.) and Associates, Anchorage, AK 


of the Socioeconomic and Sociocul- 


Technical Report Number 118. 

Final rept., 

S. R. Braund, L. Moorehead, D. Burnham, R. 
Hagenstein, and T. Holmes. Apr 86, 489p OCS/ 
MMS-86/0034 

Contract Di-14-12-0001-30229 

Sponsored by Minerals M it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The goal of the research was to update information on 
current conditions and trends of change in the socio- 
economic and sociocultural systems of the Aleutian/ 
Pribilof Island Region. The economy of the Aleutian/ 
Pribilof Islands region is based on extraction of the re- 
gion’s abundant marine resources. Commercial fishing 
and process dominate the economy and remain con- 
trolled primarily by outside fishermen. All three com- 
munities view harbor development and broader local 
employment opportunities as the next steps to building 
a local economy. Categories of data presented in the 
report include an economic profile of the regions as 
well as community level economic, demographic, land 
Status, facilities and services, social organization, do- 
mestic economic, and political systems data for 
Akutan, St. Paul, and St. George. 
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PB87-204699/GAR PC A07/MF A01 
or (Lawrence) and Associates, Inc., Washing- 
ton, 

Proceedings of a be oan Review of Outer Con- 
tinental Shelf Economic and Demographic impact 
_~ — Rh Alaska. Social and Economic 
Studies Special Report Number 6. 

Final rept., 

G. Knapp, C. Prather, and K. R. Banks. Mar 85, 129p 
OCS/MMS-85/0080 

Contract Di-14-12-0001-30195 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The report represent the proceedings of a workshop 
held in Anchorage to evaluate the modeling process 
by which the Minerals Management Service (MMS) as- 
sesses the social and economic effects of OCS devel- 
opment. The purpose of the workshop was to help the 
participants gain a better understanding of how the 
modeling process works and to evaluate it in terms of 
improving its performance. 
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PB87-205936/GAR PC A03/MF A0O1 
State Univ. of New York at Binghamton. Research 
Foundation. 

Nuiqsut Case Study: Summary Report. Social and 
Economic Studies Program Technical Report 
Number 96A. 

Final rept., 

A. A. Dekin. 25 Jul 85, 33p OCS/MMS-85/0044 
Contract DI-AA851-CT2-862 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The report summarizes the case study of the commu- 
nity of Nuiqsut, Alaska. It is a traditional Village on the 
North Slope of Alaska. It was resettled in April 1973. 
The Alaska Native Claims Settlement Act and the for- 
mation of the North Slope Borough (NSB) created a 
fiscal, social, and political environment to make it a 
viable undertaking. Many of the founding families were 
closely related. Approximately 2/3 of the 170 settlers 
remain among the present 270 village residents. Oil 
development, as such, has little direct effect on Nuiq- 
sut. Few Inupiat work for Oil Companies. However, the 
money which supports the community is derived from 
oil through taxes imposed by the NSB on facilities at 
Prudhoe Bay. Subsistence is a primary activity in the 
community, and oil activities (both onshore and off- 
shore) are perceived by the Inupiats as having adverse 
impacts, both in terms of numbers and access. 


742,634 


PB87-206215/GAR PC A23/MF A01 


Alaska Univ., Anchorage. Inst. of Social and Economic 
Research. 





Gulf of Alaska Economic and Sys- 
tems Analysis. Social and E: Conomie Studies Pro 
gram Technical Report Number 

Final rept., 

G. Knapp, W. Nebesky, T. Hull, K. White, and B. 
Reeder. Mar 84, 527p YMMS/AK/TR-84/05 

Contract Di-AA851-CT1-30 

Sponsored by Minerals Management Service, 

age, AK. Alaska Outer Continental Shelf Office. 


and Yakutat. For each community the authors provide 
tions of current population and employment. 
The ural Alaska Model (RAM) was then used to 


base case, relatively low rates of growth are projected 
in resident population for Kenai and Kodiak (less than 
1.2 percent annually over the period 1981-2010). The 
authors project relatively minor impacts from develop- 
ment in the lease sale area upon population and em- 
ployment in Homer, Kenai, Kodiak, and Seward (gen- 
erally less than 10 percent at maximum). In contrast, 
the authors project more substantial relative impacts 

upon population and employment in Yakutat (up to 46 
parcan and Ubghrenre. respectively). 
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AD-A181 501/8/GAR PC A04/MF A01 
Department of Defence, Canberra (Australia). 
Economic Indicators Selected Countries, March 
Quarter 1897. 

Mar 87, 55p 


This document contains statistical data on earnings, 
wholesale prices, consumer prices, producer prices 

and escalation prices for Australia, United Kingdom, 
U.S., New Zealand, Canada, Japan, France, Federal 
Republic of Germany, Netherlands, and Sweden. 
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PB87-204053/GAR MF AO1 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Public Expenditure in Latin America: Effects on 
Poverty. 


Discussion 

G. P. Ptetfermann. 1987, 39p WORLD BANK/DP-5, 
ISBN-0-8213-0906-4 

Library of Congress catalog card number 87-10650. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


Table of Contents: Public Spending and Economic 
Growth (Conceptual Framework, The Latin American 
Experience, investment Efficiency, Export Investment, 
Adjustment, Reactivation, Macroeconmic impact); 
Social Incidence (Persistent Poverty, Middie-class 
Beneficiaries); What Can be Done (Need for Growth, 
— on the Poor). (Copyright (c) The World Bank, 
1987.) 
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PB87-204681/GAR PC A04/MF A01 
Department of Science and Technology, New Delhi 
(india). 

Research and Development in industry, 1984-85 (in 
india). 

Nov 86, 71p 


The report contains a great deal of statistical informa- 
tion on the research and development (R&D) being 
carried out by the private sector in India. It can help 
U.S. companies interested in joint ventures or other- 
wise working in India. The report contains information 
on R&D in the industrial sector in general; R&D in the 
private sector, and R&D in the public sector. It includes 
25 tables. 
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PB87-193801/GAR 

Foreign Agricultural Service, W. 
er. Markets for U.S. Grain 


OF sep EMG. circular. 
EMG-4-87 
nal ae report dated Feb 87, PB87-174223. 


Since of the 1985 Food Security Act in De- 
cember 1985, active debate has continued concerning 
tho eventual resus a ao Son eee 


eee eee 


PC A03/MF A01 
Products, April 


R. Brown, and D. Santos. Jan 87, mag tape NTIS/ 
DF/MT-87/001 

Source tape is in the ASCII character set. This restricts 
ecorang mode by speciyng densty ony. Cal NTIg 
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The Ri List of the Manufacturers and Export- 
ers of contains the names of companies 
which have registered with the Department of State in 
accordance with the provisions of the Arms Export 
Control Act SS ee 
lations (IT. page nme he ation List 
are those which have obtained licenses for the manu- 
facture or export of munitions or both as requred by 
ITAR. In addition to the Registration List, the fol- 

lists are included: (1) Washington area repre- 
sentatives of munitions manufacturers and exporters; 
(2) associations connected to munitions manufacture 
and export; (3) U.S. customs offices; (4) offices 
related to munitions export; and (5) foreign ies. 
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my, 
L. H. Olmer. 14 Jun 85, 50p 
Color illustrations reproduced in black and white. 


Constantly faced with growing foreign competition and 
major import barriers, and buttressed by growing belief 
that the dollar will remain strong (if not erratic) for 
some time, many U.S. corporations feel they must 
better hedge their competitive strategies. As a result, 
companies are placing much greater emphasis on 
achieving a market presence in foreign countries 
through establishing overseas plants, entering into 
joint ventures with local companies, licensing their 
technology abroad, and entering into reciprocal mar- 
feid Foregn arrangements with foreign firms in the same 
also seem to be emphasizing 
cwniles strate a perspective, the 
strong dollar greatly up the inevitable 
internationalization a markets. The result will be that 
each nation will have less control overs its manufactur- 
ing companies, and new frictions will arise when com- 
nies’ global interests clash with national interests. 
he fear is that national ts trying to retain 
power will take steps that will greatly hinder the further 
advancement of global prosperity produced by grow- 
ing trade. 
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International Customs Tariffs Bureau, Brussels (Bel- 


). 
European Economic 
tional Customs Journal, 
1988. Supplement 1. 
Apr 87, 72p BULL-14-12-SUPPL-1 
See also report for 1985-86, PB86-199833 


The publication contains a listing of international 
custom tariffs on livestock, agricultural products, com- 
modities, manufactured goods, transport equipment, 
works of art, collector pieces and Antiques 


(E.E.C.): Interna- 
dition, Year 1987- 
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PB87-205605/GAR PC A08/MF AO1 
International Customs Tariffs Bureau, Brussels (Bel- 


Evo (Arab 
3rd E Year sr i906 1987. 


Mer 67, 87, 173p BULL-36-3 
See also PB82-238718. 


No abstract available. 
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PB87-864203/GAR PC NO1/MF NO1 
a Technical Information Service, Springfield, 
Small Businesses: Financial and Technical Assist- 
ance. June 1983-June 1987 (Citations from the 


nay yy Contents 
Rept. for Jun 83-Jun 87. 


Jul 87, 143p 
Supersedes 


out areas in the federal government that can be of help 
to the small business er, even many of 
peared. paenndngi-~s with small 

support. {Tle updated Dislotephy contains 
369 citations, 87 of which are new entries to the previ- 
ous edition.) 
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Utah Univ., Salt Lake City. 
ever Getination Usk tne Simplex Method in Now- 


Techrical ra = 

G. — and E. M. Eyring. 17 Jur 87, 27p Rept 
no. -1 

Contract NO00014-86-K-0639 


The simplex method is a widely-used technique in ana- 


also used for mathematical modeling, such as noniin- 
ear least squares Curve . Acceptable methods of 
chemical data analysis require estimates of both the 
parameter values and their errors - some which is 
Not provided by current simplex algorithms. This paper 
proposes a procedure for obtaining error estimates of 
the fitted parameters. The proposed method can be 
easily implemented on a laboratory minicomputer, 
greatly enhancing the utility of the simplex method to 
analytical chemists. This procedure is first described 
for a general function, and then illustrated using a data 
set from the literature. Keywords: Ultrasonic absorp- 
tion; Metal ion complexation kinetics; Computations. 
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Oak Ridge National Lab., TN. 

Storage and Preservation of Environmental Sam- 


M. P. Maskarinec, and R. L. Moody. 1987, 11p 
CONF-870410-11 

Contract ACO5-840R21400 

193. national meeting of the American Chemical Soci- 
ety, Denver, CO, USA, 5 Apr 1987 
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ro Ang for volatile organic com- 
peaeened and explosives in water and 


prepare the large 


preparation procedures and the 
ill make it possible to produce materi- 
eference and purposes. 3 
refs. (ERA citation 12:025338) 
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R. J. Laub. 1987, 


1986. 
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Methodologies 

Mixtures: 


is and 

class of mesomorphic polysilox- 

wy Meg DH Loy tpt 3 Next, studies oo 

pm r--F4 plowed by a dealed 
theoretical evaluation of the effects of blended mobile 

phases. Results included the formulation and evalua- 

tion of a unique equation of state for i \ 

in many cases from 200 to 900 K. In Part Il, several 

aspects of liquid-chromatographic retentions were ex- 

ee ee eS eae 


. M. Hieftje. Dec 84, 2 
Contract W-7405-ENG 
Microfiche only, copy does not permit paper copy re- 
production. 


In the present study, an approach is described which 
can be used to create a near-infrared spectrophoto- 
metric calibration in a situation where only a limited 
number of training samples is available. The i 
application studied is the determination of carbonate 
concentration in a series of 23 powdered geological 
samples. Because of the small size of the data set, 
unusual techniques were used to create the analytical 
calibration. The number of — wavelengths was 
determined by factor analysis. The analytical wave- 
lengths and ting coefficients were determined by 
means of a previously described algorithm. Finally, the 
calibration was confirmed by a cross-validation proce- 
dure and by reconstructing the spectrum of pure ‘‘car- 
bonate” from the near-infrared reflectance spectra of 
the samples. 
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DE87006748/GAR PC A02/MF A01 
Stay ef'C National Lab., Upt 

of Condensational s. of Water Drop- 


K. etsy Optica . and |. mn Tare Feb e 7p BNL 39424, 


CONF-870583-1 

Contract ACO2-76CHO00016 

International symposium on optical particle sizing: 
theory and practice, Rouen, France, 12 May 1987. 
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Optical Mie scattering technique is in the study 
of the growth of a si saline solution droplet. A qua- 
drupole particle cha is used to suspend a charged 
sodium chioride solution droplet in a water vapor envi- 
ronment. The droplet-vapor equilibrium is momentarily 
shifted by the heating effect of an infrared laser and 
the subsequent condensational growth of this droplet 
is monitored by means of right angle Mie scattering. 
Simultaneous mass and heat transfer processes are 
considered, and the mass accommodation coefficient 
for water is deduced. 7 refs., 3 figs. (ERA citation 
12:025337) 
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DE87007367/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Novel of Continuous Annular Chro- 


‘aiclenetienen 

A. J. Howard, G. Carta, and C. H. Byers. 1987, 35p 
CONF-870410-16 
Contract AC05-840R21400 
193. national ing of the American Chemical Soci- 
ety, Denver, CO, USA, 5 Apr 1987. 
Portions of this document are illegible in microfiche 
products. 
Continuous chromatographic separations of fructose- 
glucose-sucrose mixtures have been oe a ex- 
perimentally in a laboratory-scale continuous annular 
chromatograph using Ca-exchanged Dowex SOW-X8 

adsorbent. Comparati 


in. of fructose- 

mixtures could be obtained both in a 60 cm- 

long continuous annular chromatograph and in a con- 
ventional column of the same length with sugars feed 
concentration up to 200 g/L. In the four-component 
mixture blue dextran (higher molecular weight saccha- 
ride), sucrose, glucose and fructose complete rsolu- 
tion of all species except sucrose-glucose under the 
relatively mild separating conditions tested. The exper- 
imental results have been analyzed in terms of approx- 
imate linear chromatographic theories for fixed and ro- 
tating beds. Bed properties and equilibrium and mass 
jean hn seme we hae certemalagy ye ate get 
‘ough independent experiments. With these param- 

eters a good ito the expormertal results was ob 
‘ences in feed mixtures and dispersion 
characteristics contribute to the minor offset between 
fixed bed and continuous chromatograph results. 21 
refs., 12 figs., 3 tabs. (ERA citation 12:025339) 
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pod man | Metals and Compounds: Techni- 
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yg he 1984. 
R. M. Barnes, S. ia, and P. C. Uden. 2 Mar 87, 
18p DOE/EV/04320-T2 
Contract ACO2-77EV04320 
Portions of this document are illegible in microfiche 
products. 


This project involved the synthesis, characterization, 
and application of sequestering resins for the meas- 
urement of inorganic species and or: 

at trace and ultratrace levels found in energy-related 
materials. Emphasis was on development of new se- 
questering resins and the application of available 
resins. In addition, organic class separations, and me- 
tallo-organic complex and heteroatom speciation were 
accomplished by applying gas and liquid chromatogra- 
phic techniques and specific element detection | 
plasma emission spectroscopy. 
poly(dithiocarbamate) resin, the uptake capability of 
which has been investigated for 65 elements, was fur- 
ther evaluated for oxidation state selectivity and its re- 
action mechanisms, and applications developed for 
analysis of biological fluids and tissues, geological ma- 
terials, seawater and brines, effluents, and sediments. 
An inductively coupled plasma (ICP) discharge spec- 
troscopic source was employed for the analysis. Mi- 
crovolume samples and resins without digestion were 
analyzed directly by electrothermal vaporization-ICP. 
Instrumentation and computer developments were un- 
dertaken on the ICP spectroscopic facility to automate 
diagnostics and analysis. The extended characteriza- 
tion of poly(acrylamidoxime) resin was conducted for 
inorganic species to complement the 


PC A02/MF A01 


poly(dithiocarbamate) resin. New resins for inorganics 
were synthesized and evaluated. The development of 
other resins followed in the post-contract based 
upon developments made during the contract. (ERA 
Citation 12:025343) 
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Using Sodium Tetraphenylborate as 

K. Yu, K. Wang, and X. Zhou. 1982, 14p UCRL- 
Trans-12169 

Contract W-7405-ENG-48 

Transiated from Fenxi Huaxue; 11: No. 5, 343- 
347((1982)). 

Portions of this document are iliegible in microfiche 
products. 


The potentiometric determination of sulphur in organic 
compounds has been studied. After combustion in an 


oxygen flask the resulting sulphate ions are precipitat- 
ed by barium acetate, the excess of barium ions being 


titrated with sodium tetr: tg ee in the presence 
teen ae | G). A number of PEG and 
PEG type nonionic surfactants have been compared 


as the complex-forming agent for barium ions, PEG 


titration. The influence of molecular weight of PEG on 
the form of titration curves was interpreted by consid- 
ering the solubility effect and complex composition. A 
tetraphenyiborate ion electrode prepared from hexa- 

monium tetraphenylborate as well as a 
silver electrode can be used as indicator elec- 
trodes. mechanism of end point indication by the 
silver sulphide electrode was discussed. 9 refs., 4 figs., 
3 tabs. (ERA citation 12:025370) 
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Lawrence Berk Lab., CA. 

References to Photoelectron Spectra 
of Gaseous 

D. H. Horne, and W. L. Jolly. Sep 86, 53p LBL-22578 
Contract ACO3-76SF00098 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report consists of an alphabetical listing of com- 
pounds together with Chemical Abstracts references 
(for the years 1972-1985) to articles describing re- 
search in which these compounds are the subject of 
gas-phase ultraviolet photoelectron spectroscopic 
studies. The Chemical Abstracts citations are copy- 
righted by the American Chemical Society and are re- 
produced here with their permission. (ERA citation 
12:025394) 
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Analysis of Spectrometry. 

E. A. Aronson. Mar 87, oap SAND-87-0072 

Contract AC04-76DP0078 

Portions of this —y are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


lon Mobility Spectrometry (IMS) is used to determine 
whether ions of a certain species exist in a collection 
of ions. Analytical models of IMS are presented for 
Pulse IMS (PIMS) and Fourier Transform IMS (FTIMS) 
= The basic structure of the models divide the 
sensor output into signal, clutter, and noise compo- 
nents. Convolution-like equations are derived for 
gating at various positions in the IMS measurement 
tube. Design criteria and a signal-averaging method 
are presented for PIMS. Analytic expressions are given 
for the basic FTIMS processing as well as an analysis 
of resolution limitations and ion diffusion. A model of 
the electrostatic field in the ion tube and at the en- 
trance gate is derived. This model is used to — 
methods of quantification of imperfect _ 
depletion so that these important causes o' ye 
noise losses may eventually be alleviated or e' a4 
ed. (ERA citation 12:025728) 


742,654 


DE87008216/GAR PC A09/MF A01 





California Univ., Berkeley. Dept. of Materials Science 
and Mineral Engineering. 
Measurement 


J. H. Madok. Dec 86, 183p LBL-22936 
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The use of Particle-induced X-Ray Emission (PIXE) to 
characterize electronic materials has over 


target atoms, as well as those which are heavier 
than the target. When combined with RBS channeling 
measurements, PIXE can be used to extend the range 
of dopants whose lattice position can be studied. Fur- 
thermore, PIXE can be used to determine the 
sublattice site of impurities in Ill-V compounds. 
tering chamber which provides the capability to per- 
form both PIXE and RBS measurements simulta- 
neously was constructed. A series of experiments 
were carried out in which the experimental and data 
analysis procedures were standardized. Dopant con- 
centration measurements of LEC GaAs show thet con- 
centrations can be measured with a 5 uncertainty and 
that fluctuations in concentration of 8 to 10 in 1 mm 
along a bulk crystal can be determined. The minimum 
<atactatto tal of the FOS tachetque when engin 
1.0 and 1.5 MeV protons for a wide 
in bulk GaAs was investigated. PIXE anuyele was per. 
formed in conjunction with RBS measurements to in- 
vestigate the lattice position of In, Zn, and Si in as- 
grown crystals by the channeling technique. (ERA cita- 
tion 12:025346) 
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PB87-202966 Not available NTIS 
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Rotational and Hyperfine Constants 
ly Excited NH (a sup 1 Delta;nu = 1). 
Final rept., 

E. C. C. Vasconcellos, S. A. Davidson, J. M. Brown, 
K. R. Leopold, and K. M. Evenson. 1987, 4p 
Contract NASA-W-15047 

Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC., and Conselho Nacional de 
Pesquisas, Rio de Janeiro (Brazil). 

oe Jni. of Molecular Spectroscopy 122, p242-245 
1987. 


of Vibrational- 


The authors report the observation of the lowest rota- 
tional transitions of NH (a1 delta; —— 1) using low 
magnetic resonance spectroscopy. From this spectra 
the authors obtain rotational and hyperfine constants. 
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Cross-Linked Poly( )-Modified Ref- 
erence Electrode for Electrochemis- 
try. 

Final rept., 

R. M. Kannuck, J. M. Bellama, E. A. Blubaugh, and 
R. A. Durst. 1987, 3p 

Pub. in Analytical Chemistry 59, n10 p1473-1475, 15 
May 87. 


A thermally initiated crosslinking procedure is applied 
to polyvinylferrocene electrodes in order to stabilize 
these films in organic solvents. The crosslinked film 
electrodes can then be used as reference electrodes 
for reporting electromative force (emf) data in nona- 
queous solutions. This type of reference electrode is 
advantageous for nonaqueous electrochemistry in that 
it does not give rise to the irreproducible aqueous/non- 
aqueous liquid junction potential formed when conven- 
tional aqueous reference electrodes are used in apro- 
tic solvents. 
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PB87-203030 Not available NTIS 
National Bureau of Standards (NML), Boulder, CO. 
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Far-infrared Laser Resonance Spectrum 
of the ed nn facieak Dotoremnaton of Nuclear 
Hyperfine 

Final rept., 

K. R. Leopold, K. M. Evenson, E. R. Comben, and J. 

M. Brown. 1987, 15p 

Contract NASA-W-15047 

Sponsored by National Aeronautics and Space Admin- 
istration, W: , DC. 

. in Jnl. of Molecular Spectroscopy 122, p440-454 


The far-infrared (FIR) Laser tic Resonance 
(LMR) spectrum of the 170H radical in the upsilon = 0 
level of the X2!i state has been studied in detail. The 
measurements have been analyzed and, in combina- 
Se ee ae ee 
toa least-squares fit an effective i 
tonian. tl st of (1710 nuclear hyperfine parameter 
has been determined. Some implications of these 
rameter values for the electronic wavefunction of 
are considered. 
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PB87-203048 Not available NTIS 
National Bureau of Standards (NML), Boulder, CO. 
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Final ' 


rept., 
K. R. yy Zink, K. M. Evenson, and D. A. 
Jennings 'p 
Contract NASA-W-15047 
Sponsored by National Aeronautics and Space Admin- 
istration, Washi DC. 


a Jnl. of Molecular Spectroscopy 122, p150-156 
1 A 


Rotational spectra in the upsilon = 0, 1, 2, and 3 levels 

of the ground 1 sigma state of sodium have 

been observed op Reng: far-infrared radiation 
ated from the 


802" 


been determined without the use of optical data or tso- 
topic relations are Y(01) = 146 999.138(38) 
MHz, Y(02) = -10.29481(54) MHz, Y(03) = 6.243(49) 
X 10 to the minus four Hz, Y(11) = - 
4109.912(68) MHz, Y(12) = 0.14695(68) MHz, Y(21) 
= 33.341(34) MHz, Y(22) = -2.69(20) X 10 to the 
minus three power MHz, and Y(31) = -1.0517(55) 
MHz. The constants are typically an order of magni- 
tude more accurate than the best values previously 
available, and where comparison is possible, agree- 
ment is found to be excellent. 
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PB87-864245/GAR PC NO1/MF NO1 
oe Technical information Service, Springfield, 


197: 1987 (Cita- 
crepes 
a 


Rept. for Jan 75-Jul 87. 
Jul 87, 158p 
Supersedes PB81-873994. 


This bibliography contains citations concerning re- 
search and development of laser technology for spec- 
troscopic ee Topics include spectroscopic 
sources, tunable lasers, doppler-free techniques, laser 
cooling and trapping, nonlinear optics and wave 
mixing, laser induced fluorescence, thermionic diodes 
and their laser applications, studies of hyperfine struc- 
tures and isotope shifts, and raman spectroscopy. 
Spectroscopic studies of atomic, molecular, and nucle- 
ar structures are included. Applications in electronics, 
polymer science, and medicine are discussed. Some 
consideration is given to computer-based data 

tion systems for laser spectr . (This updated bib- 
tiography contains 319 citations, 173 of which are new 
entries to the previous edition.) 
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of Metal Atom-Free Radical Reactions 
of New Trifluoromethyilaikyis of 
Silver, 


TR. Bierschenk, and R. J. Lagow. 
3, 6p AFOSR-TR-87-0698 

AFOSR-82-0197, NSF-CHE82-10708 
ini. of Organometallic Chemistry, v307 


spat 
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reaction of 
ook 
new compounds, 
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AD-A181 515/8/GAR 

Missouri Univ.-Columbia. Dept. of 

Redox of 

Acidic Perchlorate Solution, 
eS een apne 


21238.4-CH 
Contract DAAG29-84-K-0053 
Pub. in Inorganic Chemistry, v26 n6 p903-908 1987. 


superoxotitanium(!V), 
lated as TIO23+ and TiO2(OH)2+ are proposed. A 
wae Seu aX 


superoitanumi) toward the anionic or neutral reduc 

i. iodide ion, and 
poe Bom, The hydrolyzed form a 
increased 


reactivity toward catonic reductants 
iron(il), Wo aww + and And & It is pro- 
posed that reduction of superoxotitanium(IV) proceeds 
Bye t-equy mecheniem and is 8 facie process: the 
rate constants are only less than that observed 
for protonated superoxide, HO2. 


742,663 
AD-A181 518/2/GAR 


- Ane ie PC A02/MF A01 
te Univ., Dept. of Chemistry. 
Seeetinalion Mechanism and Kinetics of n-Bu- 


gy H. E. O'Neal, and M. A. Ring. 1987, 6p 
AFOSR-TR-87-0765 

Grant AFOSR-83-0209 

Pub. in Organometallics, v6 n4 p720-724 1987. 


The thermal decomposition kinetics of n-butylsilane 
have been studied at 4800 torr between 1085-1250 K. 
Overall rate constants below 1150 K compare closely 
to those of other monoalkyisilanes but become in- 
creasingly larger at higher temperatures. The domi- 


October 1, 1987 79 





CHEMISTRY 
Basic & Synthetic Chemistry 


nant primary dissociation processes are 1,1 and 1,2- 
pete = yet 7) cnloeye gi + or - 0.6 respec- 
tively; (C-C) bond fissions also contribute at the 
temperatures. Silylene chain reactions as well as 
free-radical chains occur in the uninhibited reaction. 
The dominant reaction intermediate, n- 
decomposes to a variety of olefini products and also 
iosmerizes to silacyclopentane via an interamolecular 
abylene insertion into C+ bonds of the end matt 
ere ee meererenane 
utive step mechanism for the decompositions of alkyl- 
(R > Me), i.e., intramolecular silylene inser- 
ton into (C-+) to produce olefine and silyfones (or si 


742,664 
AD-A181 520/8/GAR 


Texas Univ. at Austin. t. of Chemis’ 
of New 


‘Molecular W Cyclic 

and Sees eve 
bons Such as Perfluoro- 
H. N. Huang, and R. J. Lagow. 1986, 9p AFOSR-TR 
87-0700 
Grant AFOSR-82-0197 
Pub. in Bulletin de la Societe’ Chimique de France, n6 
p993-1000 1986. 


Perfluoromethyicyclooctane, perfiluorocyclodecane, 
perfluorocyclododecane, perfiuorocyclotetradecane, 
perfluoro-3,3-diethylpentane, _ perfluoro-3-ethyl-pen- 
tane and perfluoro-4-propyiheptane have been syn- 
thesized by carefully controlled elemental fluorination. 
The unusually <low> melting points. 19F, 13C, (19 F) 
(19F decoupled) NMR and mess spectra are dis- 
cussed. Preliminary transpiration rates in mice follow- 
ing intraperitioneal injection of neat li and emul- 
sions are described in brief. A novel guideline of prepa- 
ration of thermally, chemically s' 1 
fluids is also presented. Keywords: Fluorocarbons, 
Mass spectra, Perfluoro 3,3 diethylpentane and Pen- 
tanes. 
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Are , 

R. A. Moss, W. icz, L. M. Hadel, N. P. 
Hacker, and N. J. Turro. 1986, 5p AFOSR-TR-87- 
0781 

Grant AFOSR-84-0040 

Pub. in Tetrahedron Letters, v27 n35 p4125-4128 
1986. 


We first determined the selectivities of PhCF and 
PhCC!i toward p-X-substituted styrenes (X = MeO, Me, 
H, Cl, and CF3) at 25 C. The carbenes were photolyti- 
cally generated (lambda > 300 mm) from the appro- 
priate 3-aryl-3-halodiazirines, and the relative reactivi- 
ties were obtained from standard competitive reac- 
tions between pairs of alkenes, with analysis by cali- 
brated hpic or gc. All product cyclopropanes were iso- 
lated and fully characterized. The resultant Hammett 
correlations for PhCF (rho = 0.22) and PhCCL (rho = 
0.32) appear in Fig. 1, where the carbenes are clearly 
seen to be electrophiles. There is no evidence of the 
curvature that appears in the correlations of the ambi- 
philic carbenes PhCCL or MeOCCL. Additionally, the 
rho value we observe for pho’ generated 
PHCCL at 25 C (-0.32) agrees with rho = -0.33 for the 
thermally eae species (PhCCL2/KO-t-Bu/ 18- 
Crown-6, 7 C 
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AD-A181 526/5/GAR PC A0O2/MF AO1 
University of Southern California, Los Angeles. Loker 
Hydrocarbon Research Inst. 
Reaction of 6-Oxa-3-Silabicycio(3.1.0)hexanes 
with Phosphinimines. Synthesis of 6-Vinyl-1,3- 
ee ea 

A. Baceiredo, C. D. Juengst, W. P. Weber, and G. 
Manuel. 1987, 6p AFOSR-TR-87-0755 

Grant AFOSR-86-0042 

Pub. in Chemistry Letters, v2 p237-240 1987 


Reaction of 3,3-dimethyl-6-oxa-3-silabicyclo-hexane 
with N-benzyltriphenylphosphinimine yields 1,3-butadi- 
ene and 2,2,4,4-tetramethyl-6-vinyl-1,3-dioxa-2,4-disi- 
lacyclohexane (3). A mechanism for the formation of 3 
which involves the reaction of dimethylsilanone 
(CH3)2Si=0) with 2,2-dimethyl-4-vinyisiloaxetane is 
proposed. Keywords: Dimethyisilanone, Phosphini- 
mine, Silaoxetane, Phosphines, Silanes. 
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University of Southern California, Los Angeles. Loker 
Hydrocarbon Research Inst. 
Relative Rate 


J. A. Hawari, M. Li , D. Griller, and W. P. Weber. 
1987, 6p AFOSR-TR-87-0754 

Grant AFOSR-86-0042 

Pub. in Organometallics, v6 n4 p880-882 1987. 


prseeivels, of 1,4,5,6-tetraphenyl-2,3-benzo-7-methyl- 
7-phenyl-7-silanorbornadiene (I) in benzene-cyciohex- 
ane solutions gave methyiphenisilylene (II) that was ef- 
ficiently scavenged by ethanol, triethyisilane, and 2,3- 
dimethyi-1,3-butadiene (Ill) with the following relative 
oo — kEtOH/KEt3SiH = 3.0 at 298 K. Meth- 
did not appear to react rapidly with 

anne results conflict with those of a recent 


fash photolysis. six —*. Le ey - 1+ soreamee 
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J. Michi, and G. 
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. Dept. of Chemistry. 


to y 
jaabe. 1985, 92p AFOSR-TR-87- 


Grant AFOSR-84-0065 
Pub. in Chemistry Reviews, v85 n5 p419-509 1985. 


pce ac of the present review is to collect in one 
urrently available information on all aspects 
to silicon: (i) quantum mechanical 


and spectroscopy of matrix-isolated species, (iv) prep- 
aration and characterization of species stable in solu- 
tion or in line form, and (v) study of the chemical 
reactivity of compounds containing a multiply bonded 
silicon atom. Within the present context, we under- 
stand by multiply bonded silicon structures all those 
containing tricoordinate or dicoordinate formally tetra- 
valent silicon. They have been collected in Table |, 
which also defines the nomenclature we have adopt: 
ed. We use the common term silylenes for organic 
compounds of divalent silicon, analogous to carbenes. 
The existence of the more awkward but |UPAC-sanc- 
tioned term silanediy! for this class of nds 
needs to be mentioned. Compounds that are common- 
ly described by a superposition of two or more valence 
Structures, e.g., silabenzene, are included unless the 
silicon is charged or carries an unpaired electron in the 
important structures. Thus, vinyl or pheny! substituted 
silyl anions, radicals, and cations are not covered al- 
though structures with doubly bonded silicon can be 
written for them. Reprints. 
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North Dakota State Univ., Fargo. Dept. of Chemistry. 
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erated Reactions Lithium. 
Rept. for 1 Nov 85-31 Oct 


P. jouk, R. Sooriyakumaran, and B. H. Han. 
1986, 3p AFOSR-TR-87-0829 

Grant AFOSR-84-0008 

Pub. in Jnl. of Organic Chemistry, v51 n14 p2818-2819 
1986. 


A variety of organic compounds react rapidly and es- 
sentially quantitatively with lithium in the presence of 
ultrasonic waves. Deprotonation, reduction and lithium 
halide exchange reactions are greatly facilitated using 
ultrasound. There is a growing list of successful appli- 
cations of ultrasonic waves to organic syntheses. To 
this we wish to add the significant rate enhancements 
that ultrasound produces when the substrates given in 
Table | are treated with lithium. All reactions were run 
at room temperature with 20-50% excess lithium dis- 
persion or powder. In the absence of ultrasonic waves 
the reaction times were 2-5 times longer. The reaction 
of dibromo xylene with lithium is noteworthy (Scheme 
!) because it does not lead to xylylene, the major prod- 
uct obtained when zinc is used. Evidence against o- 
xylylene formation and in favor of an ionic intermediate 
is the isolation of bis(trimethylsilyl) xylene when tri- 
methyichiorosilane is present as a trap. Reprints. 
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DE87007761/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Novel Dyes with Methines. 

T. Shishido. Mar 87, 13p UCRL-Trans-12171 
Contract W-7405-ENG-48 

Translation of Japanese Patent Application Kokai No 
61-57647, 24 March 1986. 


Portions of this document are illegible in microfiche 
products. 


A description is given of several novel dyes that have 
been produced. Next, a method for synthesizing the 
novel dyes is described followed by five examples of 
synthesis. (ERA citation 12:025403) 


742,671 
N87-23717/8/GAR PC A02/MF A01 
Alabama Univ. in Huntsville. 

Cellular Monotectic Model Solidification. 
Semiannual rept., 


W. F. Kaukler. Jun 87, 10p NAS 1.26:181027, NASA- 
CR-181027 
Contract NAG8-069 


Succinonitrile (sn) was purified to a meen eet 
a fractional recrystallization method. The melting ‘point 
of the best twice recrystallized sn was not raised by 
following with double distillation. This was tested using 
differential scanning calorimetry. The peak shape on 
melting also proved that double distillation after double 
recrystallization did not improve the quality. Stability 
and phase diagrams for succinonitrile and glycerol are 
presented. 


742,672 
PATENT-4 654 231 eek available NTIS 
Department of the Navy, Washington, DC 
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atent. 
G. A. Nyberg, and R. A. Buhrman. Filed 21 May 85, 
patented 31 Mar 87, 8p AD-D012 827/2, PAT-APPL- 
6-736 614 
Supersedes PAT-APPL-6-736 614, AD-D012 664. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
Patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method of producing high quality stoichiometric thin 
films of vanadium dioxide by reactive evaporations uti- 
lizes an electron beam to evaporate a source of vana- 
dium in a controlled, low pressure oxygen gas environ- 
ment with the film being deposited at a predetermined 
rate onto a substrate > whieh is heated to and main- 
tained at a predetermined temperature above 500 C. 


742,673 
PB87-203527/GAR PC E03/MF E01 
Council for Mineral Technology, Randburg (South 


Africa). 
Phase Relations in os Ss Nickel-Copper-Sul- 
phur-Ruthenium at 

J. Nell. 31 Mar 87, 150 MINTEK-M307, ISBN-O- 
86999-792-0 

Summary in Afrikaans. 


Dry sulphide experiments in the system copper-nickel- 
sulphur-ruthenium were carried out at 1200 degrees C 
in an investigation of the influence of ruthenium on the 
slow cooling of a UG-2-type matte. Laurite (RuS2), ru- 
thenium metal, and two ruthenium-nickel alloys were 
found to be the only ruthenium-bearing phases that are 
stable under the experimental conditions. The result- 
ing phase diagram indicates that a ruthenium-rich ru- 
thenium-nickel alloy will co-exist with a sulphide liquid 
during the slow cooling of a ruthenium-rich UG-2-type 
matte. 
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Promoter Modifications of Catalytic Activity and 
Selectivity: Final Report for Period April 1, 1982- 
September 30, 1986. 

J. L. Falconer. 21 Jan 87, 17p DOE/ER/13217-3 
Contract FG02-84ER13217 

Portions of this document are illegible in microfiche 
products 


The interaction of alkali promoters with supported 
nickel catalysts and the effects of alkali on CO and CO 
sub 2 hydrogenation were studied. Differential reactor 





Studies, temperature-programmed desorption and re- 
action (TPD, TPR) with mass spectrometric detection, 
isotope labeling, static chemisorption, and x-ray pho- 
toelectron spectroscopy were used. The studies found 
that the alkali promoters significantly modify the activi- 
ty and selectivity of supported nickel, and these modifi- 
cations depend strongly on the support. Nickel cata- 
lysts with a range of nickel loadings and a range of 
potassium loadings were studied on SiO sub 2 , Al sub 
2 O sub 3, TiO sub 2, and SiO sub 2 -Al sub 20 sub 3 
supports. Nickel powders were also used to separate 
the effect of the support. Two reaction sites were iden- 
tified on Ni/Al sub 2 O sub 3 catalysts and these sites 
were found to be significantly influenced by weight 
loading and promoter concentration. For SiO sub 2 - 
and Al sub 2 O sub 3 -supported catalysts the K/Ni 
ratio was shown to not be a valid measure of promoter 
concentration on the active surface. The effect of 
alkali was studied as a function of the support, of K/Ni 
and K/support ratios, and of reduction temperature for 
Ni/TiO sub 2 catalysts. On Ni/SiO sub 2 the effects on 
the individual reaction steps were also measured and 
both carbon and carbon ——— were dramati- 
Cally slowed by potassium. Both CO and CO sub 2 hy- 
drogenation are found to follow similar mechanisms, 
and good agreement was obtained between reaction 
on promoted nickel powders and studies by others on 
promoted single crystal surfaces. (ERA citation 
12:024393) 
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Direct Sorbent | for Combined SO sub 2 

NO/sub X/ Removal: Quarterly Technical Progress 
October-December 1986. 

T. E. Dowdy, J. M. Henry, J. K. Holt, J. J. Lee, and J. 

R. Smith. 87, 22p DOE/PC/81008-T7 

Contract AC22-85PC81008 

Portions of this document are illegible in microfiche 

products. 


Gebuagt the me ay installation, calibration and 

debugging of the Direct Sorbent Injection test facility 
has been carried out and gas absorption testing is now 
underway. The time required to complete kout 
and debugging was considerably longer than planned. 
Drying rate experiments were completed and are sum- 
marized. Data acquisition and analysis procedures 
were established. Computer assisted modelling is pro- 
ceeding. (ERA citation 12:025779) 


742,676 


PATENT-4 654 110 Not available NTIS 
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Total immersion Crystal Growth. 

Patent, 

A. D. Morrison. Filed 21 Nov 84, patented 31 Mar 87, 
9p N87-23286/4, PAT-APPL-6-674 395 

Supersedes PAT-APPL-6-674 395, N85-22178 (23 - 
12, p 1939). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Crystals of wide band gap materials are produced by 
positioning a holder receiving a seed crystal at the 
interface between a body of molten wide band gap ma 
terial and an my of temperature-controlied, 
encapsulating liquid. The temperature of the layer de- 
creases from the crystallization temperature of the 
crystal at the interface with the melt to a substantially 
lower temperature at which formation of crystal de- 
fects does not occur, suitably a temperature of 200 to 
600 C. After initiation of crystal growth, the leading 
edge of the crystal is pulled through the layer until the 
leading edge of the crystal enters the ambient gas 
headspace which may also be temperature controlled. 
The length of the column of liquid encapsulant may 
exceed the length of the crystal such that the leading 
edge and trailing edge of the crystal are both simulta- 
neously with the column of the crystal. The crystal can 
be pulled vertically by means of a pulling-rotation as- 
sembly or horizontally by means of a low-angle with- 
drawal mechanism 
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Formation and Removal of Bromoform during De- 
salination. 


Technical rept., 

P. C. Singer. 17 Aug 82, 102p OWRT-C-90013- 
$(9507)(1 

Seeman l-14-34-0001-9507 

Sponsored by Office of Water Research and Technol- 
ogy, Washington, DC. 


A field survey of the desalination pretreatment eg 
esses at the U.S. Office of Water Research and Tech- 
nology’s Wrightsville Beach Test Facility (WBTF) 
showed that bromoform is formed and is the only Tri- 
halomethane (THM) species found when seawater is 
chlorinated. The bromoform concentration increases 
through the various pretreatment processes at WBTF 
but is removed by the activated carbon columns. Ex- 
amination of the reverse osmosis membranes in use 
for desalination at WBTF showed that certain types of 
membranes, cellulose triacetate, do not reject 
bromoform, ‘while. other types, e.g., polyether/urea, do 
SO quite effectively. Adsorption by activated carbon is 
an effective means of r ing bromoform from sea- 
water. The capacity of activated carbon for bromoform 
is affected by salinity and natural organic substances 
in seawater. 
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4: rep 

C. Y. , and W. C. Cheng. 1986, 94p 
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Color illustrations reproduced in black and white. 
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Resources Div. 


The Vacuum Freezing Multiple Phase Transformation 
(VFMPT) Process accomplishes vapor liquefaction by 
desublimation of the vapor on a refrigerated surface, 
production of a second water vapor of higher tempera- 
ture than the melting point of ice, and then directly con- 

the with the desublimate to si- 


neously 
the desublimate. The second vapor is generated by a 
thin film evaporator, with the refrigerant vapor generat- 
ed in the desublimation step, upgraded by a compres- 


sor, condensing inside the evaporator. Bench scale 
experiments with a 3.5% NaCl solution to simulate sea 
water show that the vapor liquefaction steps can be 
conducted reliably and at rapid rates; the second 
vapor can be used to meit ice at rapid rates. Construc- 
tion of a 5000 gpd unit for conducting the vacuum 
freezing and vapor liquefaction steps is near comple- 
tion. An economic analysis based on a conceptual 
plant was conducted, indicating that the VFMPT plant 
would be substantially lower in both operating and 
equipment costs compared with distillation or reverse 
osmosis processes. 
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trial Technology, Vol. 49, 1986. 
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Text in Japanese with English abstracts (one article in 
lish). See also PB87-200648 through PB87- 

97, and PB86-233384. 


The foundation is an independent organization which 
donates funds for university professors to conduct re- 
search. Research reports are published biannually. 
The volume contains: Mechanical control of foaming in 
bioreactors (part |), the performance characteristics of 
a new type of mechanical foam-breaking apparatus 
having a rotating disk in a rectangular airator treating 
foaming systems; Improvement of properties of ure- 
thane elastomers by controlling micro: egation 
structure, the effect of hard segment length; Design of 
charge-mosaic membrane; Studies on the biomimetic 
synthesis of natural products, utilizing the characteris- 
tics of allytic phosphates; All solid state cell with high 
copper ion conductor; Bioconversion of methane and 
hydrogen to organic materials for chemical industry; 
Spectroscopic-ellipsometric study of surface passiva- 
tion films on metals-development and application of 
spectroscopic infrared ellipsometer; Study on strength 
and stress corrosion of ceramic materials; Cast films of 
fluorocarbon bilayer membranes and their structural 
characterization; Selective synthesis with organo-sili- 
con and-aluminum compounds. 
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Le weclheRly me EF 
ties of ten of a New 


Mechanical Foam-Breaking Apparatus 
Having a Rotating Disk in a Rectangular Aerator 
My Sakai, and A. . C1986, 10p 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 1986. 


Foam-breaking in a rectangular aerator treating vari- 
ous foaming systems was studied quantitatively with a 
new type of mechanical foam-breaking apparatus 
based on the shearing action between the rotating disk 
and the fixed plate. The equations for predicting the 
required disk speed, the foam-breaking power, etc. 
were presented. Application of this apparatus to the 
larger rectangular aeration tank treating a foamy 
wastewater was also discussed, on the basis of the 
design equations obtained. 


742,681 
PB87-200671/GAR 
(Order as PB87-200630/GAR, PC a) 


Asahi Glass Foundation for Industrial Tenens 
Tokyo (Japan). 
Studies 


Phosphates, ; ' 
. Butsugan, M. Kawai, and S. Araki. c1986, 7p 
ext in 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 p153-159 1986. 


Reactions of allylic phosphates such as preny! dialky| 

phosphates, gerany! dialkyl phosphates, and so on, 

with various have been 

studied extensively. The allylic phosphates have been 

shown to react regio- and/or stereoselectively with 

Gringnard reagents, iron . 4 complexes, and or- 
compounds. a 


742,682 

PB87-200721/GAR PC E04/MF E01 
Fermentation Research Inst., Yatabe (Japan). 

Report of the Fermentation Research Institute, No. 
67, March 1987. 


©1987, 74p 

Text in Japanese with English abstracts (three articles 
in English). See also PB87-200739, PB87-200747, and 
PB87-148441. 


Contents: 
Survival of glycerol-tolerant cells from freeze- 


thawing damage; 

Studies | the preservation of industrially useful 
microorganisms on an oxygen-resistant 
hydrogen bacterium; 

Staurosporine, a potential platelet aggregation 
inhibitor from a streptomyces spec 

Peeduatien Gf 0 obo plantas coeds t O- 
amino acids by a nocardia sp.; 

Screening phothsynthetic bacteria for hydrogen 
production from organic acids; 

Ethanol fermentation ability of newly isolated non- 
flocculating andd flocculating yeast strains; 
Growth characteristics of batch-cultured activated 

sludge and its phosphate elimination capacity. 


742,683 

PB87-200754/GAR PC E07/MF E01 
Asahi Glass Co. Ltd., Yokohama (Japan). Research 
Lab. 

Reports of the Research Laboratory, Asahi Glass 
Co. Ltd., Vol. 36, No. 2, 1986. 

c1986, 165p 

Text in Japanese with English abstracts (three articies 
in English. See also PB87-200762, and PB87-130852. 
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Industrial Chemistry & Chemical Process Engineering 


Contents: Crystallization of fluorides in opal cbua. 
Quantitative analysis of small area of eyed re oy 
Rapid determination of glass composition by 
ps coupled plasma atomic emission poe benno 
tudy on siding wall system of wooden house (part 2) 
retrofit of thermal insulation; A new synthetic route to 
perfiuoroacrylic acid; Electrochemical properties of the 
perfluorinated cation membrane, ‘FLEMION’ (part 2) 
conductivity and diffusion; Investigation of electronic 
properties of plasma-chemical vapor deposited silicon 
oxynitride films by capacitance-voltage method; S) 
thesis and liquid crystalling properties of 1 i 
2-(4'-phynyicyclohexyl)-ethane derivatives; Properties 
of dielectric glass pastes for thick film microcircuit; 
Sound insulating performance of asahi glass sound- 
proof door; A new process for waste water treatment 
from mine by Mg(OH)2. 


Photo & Radiation Chemistry 


742,684 
AD-A181 341/9/GAR PC A03/MF A01 
Winois Univ. at Chi Circle. Dept. of Physics. 

& Radiative Processes for 
Development of Coherent UV & XUV Sources. 
Final rept. 15 Nov 82-15 Nov 85, 
C. K. Rhodes. Apr 87, 36p AFOSR-TR-87-0722 
Contract F49620-83-K-0014 


Studies of multiphoton ionization of atoms have re- 
vealed several unexpected characteristics. The conflu- 
ence of the experimental evidence leads to the hy- 
pothesis that the basic character of the atomic re- 
sponse involves organized, coherent motions of 
entire atomic shells. The important regime, for which 
the radiative field strength E is greater than an atomic 
unit. can be viewed in approximate correspondence 
with the physics of fast atom-atom scattering. This 
physical picture provides a basis for the expectation 
that stimulation emission in the x-ray range can be pro- 
duced by direct highly nonlinear coupling of ultraviolet 
radiation to atoms. Keywords: lons, Multiphoton, Pho- 
tons. 


742,685 

AD-A181 857/4/GAR PC A03/MF A01 
Columbia Univ., af ren | ne pg 

Silica. wh 


Rept. for 1984-1986, 

N. J. Turro. 1987, 299 AFOSR-TR-87-0837 
Grant AFOSR-84-0040 

Pub. in Tetrahedron, v43 n7 p1589-1616 1987. 


The Photochemical reactions of several families of ke- 
tones adsorbed on various forms of silica have been 
investigated. The influence of surface coverage, silica 
average pore diameter, temperature, applied magnetic 
fields, and additives on the product distributions have 
been determined. The results are consistent with a 
model in which the silica surface consists of stronger 
binding sites (active silanol groups) and the other con- 
sisting of weaker binding sites (free silanol groups). 
The relative proportions of these two types of sites are 
related to the pore size of the silica, smaller pores cor- 
relating with a larger fraction of the stronger binding 
sites and larger pores correlating with a smaller frac- 
tion of the stronger binding sites. At low coverage, the 
initial location of a ketone in one of the two binding 
sites is an important factor in determining the product 
distributions. Some preliminary results are reported on 
the time resolved spectroscopy of ketones adsorbed 
on silica investigated by diffuse reflectance absorption 
spectroscopy ds: Reprints; Ketones; Silica; 
Magnetic fields; troscopy; Porous solids; Frac- 
tals; Silanols; Photochemistry, Cage effect; Magnetic 
isotopes 


742,686 

AD-A181 863/2/GAR PC A0Q2/MF AO1 
State Univ. of New York at Buffalo, Amherst. 

Jae mee Study of Pulsed-Laser-induced Reso- 


$ ve Van Smaaien, ‘and T. F. George. Apr 87, 14p 
AFOSR-TR-87-0836 

Contract F49620-86-C-0009, Grant NSF-CHE85- 
19053 

Pub. in Surface Science, v183 n1/2, p263-275 Apr 87 


Adsorbed atoms irradiated by an infrared laser in reso- 
nance with one pair of vibrational levels of the adbond 


82 VOL. 87, No. 19 


are studied. A pulsed laser is considered which has 
pulse duration short compared to the relaxation times 
of the system. The equations governing the time evolu- 
tion of the adbond under a series of pie-pulses-pulses 
are derived. Two criteria are defined to compare the 
effects of a series of pie-pulses-pulses and of a contin- 
uous-wave laser. They are: (1) equal average energy in 
both lasers and (2) equal average resonant heating 
due to both lasers. These criteria are used to compare 
the effects of a pulsed laser and a continuous-wave 
laser on laser-induced resonant desorption. It is shown 
that a pulsed laser does not lead to a dramatic in- 
crease of the desorption. In the high-intensity limit, res- 
onance heating and desorption reach the same satu- 
ration limit for a pulsed laser as for a continuous-wave 
laser. Keywords: Reprints; Pulsed laser; Vibrational 
levels of adbond; Resonant desorption; Resonance 
heating; High intensity limit; Continuous wave laser. 


742,687 
DE87006871/GAR MF AO1 
Florida Univ., Gainesville. Dept. of Chemistry. 

Radiation of and Alkyl 


R. J. Hanrahan. 12 Feb 65, 16p DOE/ER/03106-T2 
Contract ASO5-76ER03106 

Microfiche only, copy does not permit paper copy re- 
production. 


This report covers ess in investigations of the ra- 
diolysis of several ‘ocarbon and alkyl halide sys- 
tems — the period January 1964 to January 1965. 
During the year, this work led to one paper submitted 
for , a brief technique article published, and a 
paper pon Te at the September 1964 meeting of 
the American Chemical Society. A long awaited event 
was the moving of the Radiation Chemistry facilities 
from previous temporary quarters to new laboratories 
in the Nuclear Science , which took place in 
April and May of 1964. A special ion-molecule reaction 
source has been ordered for the Bendix Mass Spec- 
a it should arrive about May 1965. 16 refs., 2 
igs., 1 tab. 


742,688 
DE87006913/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 
Role of Nuclear Analytical Probe Techniques in Bi- 
Trace Element Research. 
K. W. Jones, and J. G. Pounds. 1985, 24p BNL- 
39301, CONF-85051 12-10 
Contract ACO2-76CHO00016 
International symposium on the bi and brmeg | 
of metals using nuclear analytical met . Upton, NY, 
USA, 20 May 1985. 
Portions of this document are illegible in microfiche 
products. 
Many biomedical experiments require the qualitative 
and quantitative localization of trace elements with 
high sensitivity and good spatial resolution. The feasi- 
bility of measuring the chemical form of the elements, 
the time course of trace elements metabolism, and of 
conducting experiments in living biological systems 
are also important requirements for bi ical trace 
element research. Nuclear analytical techniques that 
employ ion or photon beams have grown in impor- 
tance in the past decade and have led to several new 
experimental approaches. Some of the important fea- 
tures of these methods are reviewed here ae 
their role in trace element research, and exai of 
their use are given to illustrate potential for new re- 
search directions. It is emphasized that the effective 
application of these methods necessitates a closely in- 


tegrated multidisciplinary scientific team. 21 refs., 4 
figs., 1 tab. (ERA citation 12:025336) 


742,689 

DE87006925/GAR MF A01 
Florida State Univ., Tallahassee. Dept. of Chemistry. 
Research in Nuclear Chemistry: Progress 

for the Period July 1, 1962 to May 31, 1963. 

J. L. Bear, and G. R. Choppin. 1963, 45p DOE/ER/ 
01797-T7 

Contract ASO5-76ER01797 

Microfiche only, copy does not permit paper copy re- 
production. 


The following were studied: NMR of resins, LINO sub 3 
elutions, complexes of lanthanides and actinides, 
shapes of f orbitals, fission by low-energy charged par- 
ticles, heavy-ion nuclear reactions, and angular corre- 
lations. 


742,690 
DE87007408/GAR PC A02/MF A01 
North Carolina Univ. at Chapel Hill. 

Energy Conversion Processes Based on Molecular 
ast } a. : Progress Report, August 1, 1986- 
T. J. Meyer. Mar 87, 69 DOE/ER/13633-1 

Contract FG05-86ER13633 

Portions of this document are illegible in microfiche 
products. 


The major emphasis of our DOE-supported research 
efforts remains the use of molecular excited states in 
energy conversion processes. In the past year we 
have made significant progress in the distinct areas of: 
(1) electronic structure, photophysical and photo- 
chemical properties of MLCT-based excited states, (2) 
design and characterization of metallopolymeric films 
as a basis for photoelectrodes containing MLCT- 
based chromophores, and (3) excited state photoelec- 
trochemical cells based on excited state redox 
quenching. We have continued to develop synthetic 
routes to new MLCT excited states, most recently to a 
series of complexes. Systematic variations (from elec- 
tron-donati to electron-withdrawing properties) 
allow control to be gained over changes in emission 
energies (E/sub em/), excited state redox potentials, 
ground state absorption energies, and radiative and 
nonradiative decay rate constants and . Most 
importantly, open up two new families of excited states 
for photoredox applications. (ERA citation 12:025417) 


Physical & Theoretical Chemistry 


742,691 

AD-A181 269/2/GAR PC A02/MF A01 
Oregon Graduate Center, Beaverton. 
eee ee ree ee 


M. Gesiey, and L. W. Swanson. 1984, 18p AFOSR- 
TR-87-0631 

Contract F19628-80-C-0117, Grant AFOSR-83-0105 
Pub. in Surface Science, v146 p583-599 1984. 


A study of the temperature and orientation depend- 
ence of the field ion and electron emission and the av- 
erage work function for a LaB6 emitter have been car- 
ried out between 77 and 1800 K. These results indi- 
cate that the (310) surface is thermally stable and has 
the lowest work function of any single crystal plane of 
LaB6. This result is confirmed by field emission retard- 
ing potential (FERP) work function (phi) measure- 
ments at 300 K which gives phi (310) = 2.50eV. The 
results show that the relative orientation dependence 
of the room temperature work function (phi) measure- 
ments at 300 K which gives phi (310) < phi (210) < 
phi (100) < phi (110) < phi (111) < phi (211). This 
ordering is in accordance with the relative dipole con- 
tribution to the work function when surface reconstruc- 
tion is included. The orientation dependence of the 
field electron emission is sensitive to field evaporation, 
thermal equilibration and carbon contamination. Key- 
words: Low, Index, Planes, Field ion microscopy, Emis- 
sion, Retarding, Potential. 


742,692 

AD-A181 271/8/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Aerophysics Lab. 
BiF(AO +, v’) Radiative Lifetimes and Rate Coeffi- 
cients for V yields T Transfer and Electronic 


Technical rept., 

R. F. Heidner, H. Helvajian, J. S. Holloway, and J. B. 
Koffend. 24 Apr 87, 28p TR-0084A(5930-01)-6, SD- 
TR-87-19 

Contract F04701-84-C-0085 


The radiative lifetime for several vibrational states 
(v'=0-3) was measured for electronically excited 
BiF(AO+). The measured radiative lifetime is 1.4 
micro and does not vary for the v’ levels investigated. 
Also measured for those v' levels are the electronic 
quenching and V-T rate coefficients for the rare gases 
He and Ar at an experimental temperature of approx. 
485 K. The results indicate Ar is slightly more efficient 
in electronic quenching than is He. For both gases the 
quenching rate constants increase with v’, and the 
rates become competitive with the radiative decay rate 
for pressures in excess of 40 Torr. The vibrational re- 





laxation (V-T) rate constant for all levels studied is at 
least an order of magnitude greater than those for 
electronic quenching. The reported V-T rate coeffi- 
cients scale as V1.7 for both He and Ar for v’ = O tov’ 
= 3, a result that is contary to the behavior predicted 
by the classical harmonic oscillator model. Keywords: 
Gas phase, Rates, Radiative, Lifetime, Electronic 
State, Electronic, Quenching, Vibrational, Distribution. 


693 
AD-A181 277/5/GAR PC A03/MF A01 


Halides; C 

of the Dimer (UMessicHzjeasjzeenr 2. 
Technical rept., 

A. P. Purdy, R. L. Wells, A. T. McPhail, and C. G. 
Pitt. 25 May 87, 33p Rept no. DU/DC/TR-06 
Contract N00014-83-K-0572 


Prior to our recent studies, the only method of prepar- 
od yt organogallium-arsenic compounds was that report- 
Cooke ata These authors pr ‘ed two mono 
tareno) om ines by the cleavage of a single Ga-C 
bond in Me3Ga with the As-H bond of a secondary 
arsine. In our hands, this reaction not only suffered a 
reduction in efficiency, but also eventually failed to 
yield the desired products as the substituents on Gal- 
lium and Arsenic increased in size. Moreover, the fact 
that bis-and tris (arsino) gallanes could not be made by 
this route led us to examine alternative methods of 
forming the Ga-As bond, viz., the coupling of gallium 
chlorides with lithium arsenides or silyl arsines. 
have since reported the use of the lithium arsenide 
method. There is ample precedent for the reaction of 
silyl substituted =e elements (E-SiMe) with 
—- halides MC1", to yield an E-M bond and 
le i 


742,694 
AD-A181 281/7/GAR 


PC A02/MF A01 
Clarkson Univ. Phy ae NY. 


Approximation for the 
Interaction between 


Bearing Constant Potentials, 
E. Barouch, E. Matijevic, and V. A. Parsegian. 1986, 
9p AFOSR-TR-87-0629 
Contract F49620-85-C-0142 
Pub. in Jnl. of the Chemical Society, Faraday Trans. 1, 
v82 p2801-2809 1986. 


This study examines the validity of the Derjaguin ap- 
proximation often used to obtain the electrostatic 
double-layer (e.s.d.1.) force between curved surfaces 
from the mathematically simpler e.s.d.1. interaction 
energy between parallel plates. Here one — an 
exact solution for the force between spheres o 
equal size bearing constant but unlike surface poten- 
tials. One compares the planar interaction energy. In 
the limits of large and small separation, the approxima- 
tion works remarkably well, even at high potentials. 
However, at intermediate separations, and particularly 
in regions where force and energy go through extrema, 
there is a qualitative difference between energies com- 
puted exactly and those inferred from the approxima- 
tion. The reason for this discrepancy appears to be 
that the force between different parts of the spherical 
surface changes sign at different separations, while 
the change in sign of force in the planar case is uni- 
form for all parts of the surface. (Reprints). 


742,695 

AD-A181 316/1/GAR PC A05/MF A01 
Denver Univ., CO. Dept. of ergeti Nitrides 

Physical Chemistry of E 

Final rept. 1 Nov 83-30 Apr 

R. D. Coombe. 28 May 87, 956 AFOSR-TR-87-0773 
Grant AFOSR-84-0031 


This program has addressed a number of aspects of 
the chemistry of energetic nitrogen-based compounds. 
Topics investigated include the photochemistry of 
halogen isocyanates and halogen amines, radiative 
and collisional relaxation processes in electronically 
excited halogen nitrenes, the mechanisms of colli- 
sional decomposition of halogen azides, and the pro- 
duction of excited metastable nitrogen molecules (in 
azide-based reactions) for the collisional excitation of 
laser candidate species. The data obtained offer in- 
sight into the storage of energy in metastable halogen 
azides, halogen isocyanates, and halogen amines, and 
the mechanisms by which this energy is released when 
these molecules are stimulated by photolysis or under- 
go chemical reactions. Keywords: Azides, lsocyan- 
ates, Amines, Nitrenes, Metastables, Photodissocia- 
tion, Reactions, Excited states, Lasers. 


742,696 

AD-A181 329/4/GAR PC A06/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Models for the Oxidation of Silicon. 

Technical rept., 

E. A. Irene. 3 Jun 87, 113p Rept no. TR-16 

Contract N00014-86-K-0305 


This review includes first, a technological overview to 
define the silicon oxidation problem and the electronic 
implications; and then a historical perspective which 
includes a review of the current status of the experi- 
mental studies on silicon oxidation; and lastly a critical 
treatment of the latest oxidation models. It is this au- 
thors intent to utilize the Technological Overview and 
Historical Perspective sections of this review to pro- 
vide the reader with sufficient information and back- 
ground to be able to fully appreciate the basis for the 
currently proposed silicon oxidation models. The ori- 
gins and reasoning for many of the newest models lie 
with facts uncovered fifteen years ago. A brief devel- 
opment of some of these facts is gi with refer- 
ences. It should be mentioned that all models chosen 
for discussion have some merit based either on a spe- 
cific experiment finding or by analogy with other oxida- 
tion systems. 


742,697 

AD-A181 361/7/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
tridium-Based Small Mercury E 


lectrodes, 
J. Golas, Z. Galus, and J. Osteryoung. 15 May 87, 
14p Rept no. TR-14 
Contract N00014-84-K-0052 
Pub. in Analytical Chemistry, v59 n3 p389-392 1987. 


A method of the preparation of small (63. 5 microme- 
ters radius, approx 60 micrometers thick) mercury 
electrodes based on an iridium disk support is de- 
scribed. The electrodes are of hemispherical shape 
and are relativey durable, and the potential range for 
their use overlaps with that for hanging mercury drop 
electrodes. In situ microscopic observations combined 
with electrochemical measurements indicate that the 
amount of mercury required to attain complete cover- 
age is equivalent to approx 50% of that required to 
form a regular hemisphere of the radius of the iridium 
base. The most durable electrodes were those with 
the amount of deposited mercury sufficient to form 
such a regular hemisphere. Some cyclic linear scan 
and stripping experiments are described to present the 
behavior of this type of electrode. Keywords: Microe- 
lectrodes, Iridium, Voltammetry. 


742,698 
AD-A181 363/3/GAR PC A02/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engi ing Directorate. 
Relative Value of the 

of Water. 
Technical rept., 
S. La, and L. E. Harris. May 87, 25p Rept no. 
ARAED-TR-87015 


The ration of the third-order nonresonant susceptibility 
of water to the nitr nonresonant susceptibility has 
been measured by ent Antistokes Raman en 
troscopy (CARS). The measured ration (2.27) appears 
in good agreement with the value (2.24) obtained by 
dc-electric-field-induced optical second-harmonic gen- 
eration. Probable error in the measurement is estimat- 
ed to be about 12%. Keywords: Water; Coherent; An- 
tistokes; Raman spectroscopy; Susceptibility; Propel- 
lant; Product. 


742,699 

AD-A181 454/0/GAR PC A02/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

° of + es Solutions of 1-Methy!-3- 


Technical rept. 1 Jul Geez. May 87, 
C. J. Dymek. 1 Jun 87, 11p Rept no. FJSRL-TR-87- 
0001 


The specific conductance and pH of aqueous solu- 
tions of 1-methyi-3-ethylimidazolium chloride (MECH1) 
were measured at room temperature. The behavior of 
MEIC1 is characteristic of a strong electrolyte. The 
transport numbers of MEI(+) and C1(-) calculated 
from single ion equivalent conductances at infinite dilu- 
tion were t(+)(MEI(+) = 0.29 and t-(C1(-)) = 0.71. 
Keywords: imidazoles, chlorides. 


742,704 
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742,700 
AD-A181 458/1/GAR PC A04/MF A01 


Texas Univ. at — Dept. ee 
Theoretical Studies of Solids under Extreme Con- 


ditions. 

Technical rept. (Final) 1 Dec 82-30 Aug 86, 
J. L. Fry. Apr 87, 55p AFOSR-TR-87-0708 
Grant AFOSR-83-0050 


The electronic structure of the molecules nitroamine 
and nitrosamine have been investigated by using ab 
initio molecular orbital methods. -zeta basis 
sets have been used. Both planar and non-planar ge- 
ometries have been considered and complete geome- 
try optimizations have been performed. The results ob- 
tained are compared with previous semi-empirical and 
ab initio studies. 


742,701 

AD-A181 470/6/GAR PC A02/MF AO1 

North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 

Thermionic Emission Model for the Initial Regime 

of Silicon Oxidation. 

Interim technical rept., 

ty irene, and E. A. Lewis. 3 Jun 87, 19p Rept no. 
-14 

Contract NO0014-86-K-0305 


The Moy ame | stage of the thermal oxidation o- 
crystal Si has been the subject of continual study for 
the last two decades. In the light of very recent experi- 
mental oxidation data on the initial regime, we report 
that a simple thermionic electron flux from silicon into 
silicon dioxide closely agrees with the SiO2 film growth 
rate. The importance of electrons for the oxidation ki- 
netics has also been attested to in several recent ex- 
perimental studies. Thus a consistent model is pre- 
sented for the initial oxidation regime based on the 
electron flux as the rate limiting step. 


742,702 
AD-A181 472/2/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Thermal Oxidation of Silicon: New Experimental 
Results and Models. 
Interim technical rept., 
A," — and R. Ghez. 3 Jun 87, 36p Rept no. 

1 
Contract N00014-86-K-0305 
Prepared in cooperation with IBM Thomas J. Watson 
Research Center, Yorktown, NY. 
Most studies of Silicon oxidation commence with a dis- 
cussion of the Linear-Parabolic oxidation model devel- 
oped by a number of workers in the 1960's. The limits 
of the model are pure diffusion of oxidant for thick Sili- 
con dioxide films and a surface reaction limitation for 
thin films. The steady state picture of this series reac- 
tion scheme is discussed and used to e: in new ex- 
perimental results. New data relevant to Si oxidation is 
presented on the following subjects: five orientations 
of Si; photonic excitement; intrinsic film stress; silicide 
oxidation. The role of electrons on the oxidation kinet- 
ics is elucidated. A thermionic emission model for th 
initial stages of oxidation is proposed. 


742,703 

AD-A181 519/0/GAR PC A02/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 
Substituent and Solvent Effects on the 


of Hydrocarbon-Based Biradicals, 

M. B. Zimmt, C. Doubleday, and N. J. Turro. 20 Mar 
87, 5p AFOSR-TR-87-0766 

Grant AFOSR-84-0040 

Pub. in Chemical Physics Letters, v134 n6 p549-552, 
20 Mar 87. 


Nanosecond transient absorption studies of the life- 
times tau of several substituted 1, n-diphenyl-1, n-diyls 
are reported in polar and non-polar solvents. A para- 
bromine substituent significantly shortens tau. Substi- 
tution of OH in the 1-position makes the lifetime highly 
solvent dependent. The substituent effect and the de- 
pendence of tau on biradical chain length is discussed 
in terms of spin-orbit coupling in the biradical. Key- 
words: biradicals; energy transfer; transient absorp- 
tion; spin orbits; coupling. 


742,704 

AD-A181 521/6/GAR PC A02/MF A01 
Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA. 
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ners Gaeiay ot Cages Gusmatine 


S. L. Guberman. 1986, 20p AFOSR-TR-87-0582 
Grane AFOSR-84-0109 


Pub. in Thermophysical Aspects of Re-Entry Flows, 
v103 p225-242 1986. 


The calculation of dissociative recombination rates 
ee eee 
theoretical quantum chemical techniques 
Mode! calculations on electron capture by diatomic 
ions are reported that illustrate the dependence of the 
rates and cross sections on electron energy, electron 
a. and vibrational temperature for three 
, ings of neutral and ionic potential curves. 
Using harmonic oscillator vibrational wave functions, it 
is shown that cross sections for recombination to the 
lowest vibrational level of the ion can vary by several 
orders of magnitude, depending upon the position of 
the neutral and ionic potential curve crossing within the 
points of the V=1 vibrational level. A new ap- 
for calculating electron capture widths is re- 
ported. Ab initio tions are described for recom- 
bination of 0(+)211 an hey St Key- 
words; Dissociation, R tion; Oxygen; Theoret- 
ical, Cross sections. 


742,705 

AD-A181 522/4/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Loker 
Hydrocarbon Research inst. 

Gas Phase lon Chemistry of 6-Oxa-3-Sila- 


Sy ae em 
R. Damrauer, W. P. Weber, and G. Manuel. 1987, 3p 


AFOSR-TR-87-0760 
Grant AFOSR-86-0042 
Pub. in Chemistry Letters, v2 p235-236 1987. 


lon-molecule reactions between fluoride and 1,3,3-tri- 


fluoride at either silicon or germanium results in loss of 
either isoprene or butadiene, ——— An analo- 
[pose eS a & 2 eae Keywords: 
luorides, Adducts, Silanones, Silanes. 


742,706 

AD-A181 618/0/GAR ge A04/MF A01 
Aerodyne Research, Inc., Billerica, M 

Hypervelocity Oxygen Source oe the Study of 
Atom-Surface 


Final rept., 

A. Freedman, and W. Unkel. Apr 87, 62p ARI-RR- 
588, AFOSR-TR-87-0661 

Contract F49620-86-C-9091 


Space-based facilities face an unexpectedly hostile 
environment at orbital altitudes due to chemical inter- 
action with atomic oxygen at high velocities (typically 8 
km/s). Shuttle-based experiments indicate substantial 
degradation and erosion of various materials which 
face into the atmospheric wind. This document reports 
the efforts of a project intended to design a high veloci- 
ty, high flux atomic oxygen beam source capable of 
simulating the space environment. Also included are 
plans for a vacuum apparatus which will provide for the 
diagnostic techniques needed to evaluate the source 
peformances as well as allow for materials testing. The 
oxygen atom beam source is based on the concept of 
admixing a small quantity of molecular oxygen into a 
gas stream of helium that had been electric discharge 
heated using a commercially available plasma touch. 
Extensive modeling has suggested improvements in a 
previous version of the source that should allow pro- 
duction of 8 km/s beams with atomic oxygen fluxes of 
1 x 10 to the 17th power/cm sq/s at 10 cm distance 
from the source aperture. Metastable atom production 
should be minimal (0.001). The major changes entail a 
new oxygen injection system and enlargement of the 
source aperture. This latter change requires the incor- 
poration of a Campargue style ‘zone-of-single’ nozzle 
skimmer system in the vacuum apparatus in order to 
handle the increased gas load. Schematics of the re- 
designed source and vacuum apparatus are included. 
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H. W. Lee, and T. F. George. 1987, 6p AFOSR-TR- 
87-0622 
Contract F49620-86-C-0009 
Pub. in Photons and Continuum States of Atoms and 
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A theoretical investigation of the effect of the pulse du- 
ration on laser-induced collision processes is carried 
out within the framework of the Landau-Zener model. 
Collision cross-sections for laser-induced electronic 
transitions in atom-atom collisions are calculated for 
two different pulse shapes, square and o—_ For 
sufficiently high laser intensities > or = 10 to the 10th 
power W/2 sq. cm), there is a pronounced change in 
the cross-section as the pulse duration is shortened 
from 10 to 1 ps for both types of pulse shapes. Key- 
words: Molecular, Collisions, Laser, Pulse, Induced, 
Temp, Models, Square Pulse, Gaussian Pulse. 
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The angular intensity distribution of La(M5N4, 5N4,5) 
and Beta(KL1L1) electrons have been meas- 
ured as a function of polar and azimuthal angles for 
clean and oxygen-covered LaB6(001). The method 
= a dispersive cylindrical mirror energy an- 
er and a two-axis rotation sample manipulator. 

nt structure is observed in both polar and azi- 
‘culls pootion ona at least in the case of La Auger 
emission, can be partially accounted for sanell ty tte 
scattering model. Polar profiles ob 
method and those obtained using coaiaaeibeat X ray 
photoemission show many similarities. The angular in- 
tensity profiles are consistent with a model of the sur- 
face in which the La layer is outermost on the polar 
LaB6(001) plane and the adsorption of oxygen occurs 
at both La and B sites. Keywords: Auger electron; An- 
gular intensity distribution; Chemisorbed oxygen; Re- 
prints. 
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Technical rept., 
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Pub. in Jni. of the Physical Society of Japan, v56 n4 
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Distorted wave Born-approximation calculations have 
been carried out for quantum sticking coefficients at O 
k for an atom interacting with a material surface by 
means of an inverse quadratic potential. The calcula- 
tion shows, for the first time, a finite quantum sticking 
coefficient for vanishing wave number of the incident 
atom. Keywords: Quantum adsorption; Inverse quad- 
ratic potential; Distorted wave born calculations; Quan- 
tum sticking coefficients; Zero degrees kelvin; Finite 
coefficients; Reprints. 
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This paper introduces a unique experimental approach 
in which extensive data were obtained concerning the 
oxidation of cylindrical silicon structures of controlled 
radii of curvature. It is quantitatively demonstrated that 
the oxidation of curved silicon surfaces is retarded at 
low temperatures and sharp curvatures, and that the 
retardation is more severe on concave than convex 
structures. These observations will be interpreted 
using a physical model based on stress effects on 
oxide growth parameters. The paper begins with a 
brief review of two-dimensional oxidation phenomena. 
Experimental procedures are then described in detail. 
The experimental results as characterized by surface 
curvature, oxide growth rate and viscosity will provide 
useful design guidelines. A theoretical model is devel- 
oped in a separate paper based on the premise that 
the viscous normal to the silicon surface is responsible 
for the retarded oxide growth and that the stress in the 
bulk of the oxide accounts for the difference between 
concave and convex structures. 
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The intramolecular dynamics of several model sys- 
tems are investigated by using classical trajectories. 
Power spectra of auto- and cross-correlation functions 
obtained from the classical trajectories are used to 
classify the type of motion for excited local vibrational 
modes and to investigate the mechanisms of energy 
flow at various excitation energies. Coherency spectra 
are used to investigate interactions between two vibra- 
tional modes. Various models of four systems, HC3, 
HNNH, HCCH, and H202, are examined. The empha- 
sis is on hydrogen peroxide. The motion is quasiperio- 
dic at low energies of excitation. The onset of chaotic 
motion occurs at approximately 89% of the energy re- 
quired for dissociation of the OH bond in H202. For 
acetylene the classical motion becomes chaotic only 
for energies very near the dissociation limit of the CH 
bond. For HC3 and HNNH, chaotic motion occurs at 
energies much less than that required for dissociation 
of the CH or NH bond. In general, the chaotic limit is 
lowered and the rate of energy flow is enhanced by the 
presence of f-freedom. The amount 
of energy transferred from a local mode is found to be 
invariant to the number of degrees-of-freedom in cha- 
otic regime while it is strongly — upon the 
number of degrees-of-freedom in the quasiperiodic 
regime. However, the initial rate of energy transfer in 
the chaotic regime is substantially affected by the 
number of degrees-of-freedom. Keywords: Hydrocar- 
bons, Methane, Nitrogen compounds. 
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This review covers the standard method of determin- 
ing cetane number (engine tests, ASTM D613) and al- 
ternative methods, which comprise 1 engine tests 
method and 33 cetane indices (predictive equations of 
cetane number). Of the alternative methods, emphasis 
is given to those which appear or had appeared prom- 
ising as good predictors of cetane number. The vari- 
ous cetane indices are categorized according to the 
type of parameters employed viz, ‘sical properties 
(e.g., the calculated cetane index, ASTM D976, an ap- 
proved alternative method to ASTM D613), chemical 
composition/structure, and physico-chemical proper- 
ties (e.g., spontaneous ignition tests). Of the physical 
properties, the combination of distillation 
temperature(s) and density appear to afford good cor- 
relations between cetane index and cetane number. 
Furthermore, these two parameters continue to fea- 
ture in the replacement equations of D976. For indices 
based on a single property, aniline point gives the best 
prediction. Keywords: Cetane, Indices, Correlations, 
Distillation, Temperatures, Density, Aniline Point, 
Physical Properties. 
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Overtone vibration-laser double resonance measure- 
ments determine the vibrational relaxation rates of 
DF(v=1) and HF(v=1) by the DF dimer. Both mon- 
omers are efficiently relaxed by the dimer at a rate that 
is 20% of the gas kinetic rate. The similarity of the rate 
constants for the two systems, which have very differ- 
ent energy defects, indicates that the relaxation occurs 
by collision complex formation and energy redistribu- 
tion, rather than direct vibration-to-vibration energy 





transfer from the monomer to the dimer. Keywords: 
Molecular, Energy transfer, Vibrational, Lasers. 
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This project was to mete Monee ere alee opr 
ion recombination reactions. The achievements 
listed in the following: 1) Detailed Chaminsvinascende 
spectra from ion-ion reactions were recorded. 2) Spec- 
tral analyses yielded reliable assignment of the prod- 
uct state. 3) Product-state-resolved nascent popula- 
tion distribution was obtained for the first time for an 
ion-ion reaction. 4) the product-state rotational popula- 
tion distributions are peaked at high J and the corre- 
sponding vibrational distribution favors only even num- 
bered levels. And, 5) The invéstigation into the energy 
structure of negative ions yielded a revised R 
formula that proved to be a general formula for two- 
electron systems whose power and precision are 
equivalent to that of the original Rydberg formula for 
one-electron systems. Keywords: lon; Recombination: 
Reactions: Nascent Population; Distribution; Binding; 
Negative ions. 
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Earlier results and more recent developments in elec- 

tron transfer reactions are reviewed. The more recent 

results include inverted behavior, electronic orientation 

effects on reaction rates, solvent dynamics, 

steps in photosynthesis, and light emission from metel 

—_. Keywords: Electron transfer; Reaction; 
ates. 
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In part | a reaction-diffusion equation was introduced 
for the description of electron transfer reactions which 
are induced by fluctuations in both the solvent polar- 
ization and in the intramolecular vibrational coordi- 
nates. We analyze the model employing a generalized 
moment expansion for the time behavior of the survival 
probability Q(t), i.e., for the fractions of molecules that 
have not transferred their electron at time t. Numerical 
and, in the narrow reaction window limit, analytical so- 
lutions are given for the average survival time t. When 
the contribution of the intramolecular coordinates is 
appreciable an approximate power-law behavior with 
0<a<or=, is found for the dependence of t on the 
solvent dielectric relaxation time tL, in the large tL 
regime. Within the framework of the generalized 
moment description Q(t) is approximated as a super- 
position of several optimized exponential functions. In 
the small and intermediate tL regimes it is found that a 

le- or bi-exponential description, respectively, is 
sufficient. Simple formulas for such approximations in 
terms of the average survival times are given. Further- 
more it is demonstrated that in the large tL regime a 
truly multiexponential time behavior of the survival 
probability is encountered which, over a certain range 
of time, can appear to be algebraic. The relation of 
these results to experimental data is discussed. Key- 
words: Electron transfer, Reactions, Solvents, Dynam- 
Ics. 
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Several topics in electron transfers are discussed, in- 
cluding the charge separation in a bacterial — 
thetic reaction center, long range electron trans’ 
solvent dynamical effects in electron transfer, and free 

yo of these reactions. Keywords: Electron 
transfer l, Photosynthesis, Solvents, Dynam- 
ics, Free energy. 
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Triflic anhydride, (CF3SO02)20, has been reacted with 
a series of negative ions in the gas phase at 353 K. 
This Nos fon e hele CF2S03 randly with O2-, NO3, 

and HSO4-, It reacts slowly with NO3-, 
Tae) and not at all with WF6-. These results show 
that the electron affinity of CF3SO3 exceeds 4.9 + or - 
0.3 eV and is probably less than 6.0 eV. Keywords: 
Charge transfer, lon neutral reactions, Rates, Con- 
stants, Anhydrides. 
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Topic covered includes: Electric batteries; Corrosion; 
Electrical insulation; Electrodeposition; Electronics; 
Energy technology; High temperature materials; Indus- 
trial ~ oy processes; Luminescence and Display 
Materials; Organic and Biological Electrochemistry; 
Physical Electrochemistry. K Electrode sur- 
faces; tal growth; High and smart power 
devices; mM testing of integrated circuits; Contacts 
to compound semiconductors; High current ion im- 
plantation in silicon; Coal slurries; Ti ; Ceramics; 
Multiphase electrolytic systems; Charge transfer; 
Quantum electrochemistry; Energy conversion. 
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Fluorescence emitted by an atom near a metal surface 
and the coupling of the surface plasmon field of a di- 
electric substrate to a molecular electronic transition 
are studied. Explicit expressions for the atomic and 
molecular lifetimes are derived. It is shown how the 
(classical) phase shift of a plane wave upon reflection 
at the surface is responsible for the alteration of 
atomic lifetimes. Subsequently, it is demonstrated that 
the dipole direction of an atom can be fixed by illumina- 
tion of the system with a polarized light source. For 
molecular transitions, the surface-plasmon and the 
surface-roughness contribution to the decay constants 
are included. In a comparison between the image 
theory and the energy-transfer theory, it appears that 
the former can be rather inaccurate for large molecule- 
surface separations or a highly-conducting substrate. 
Keywords: Fluorescence, Lifetimes, Surface, Photon, 
Correlations. 
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The pioneering work on the chemical somipuion of 
ultrasound (1) was conducted in the 1920's by Rich- 
ards and Loomis in their classic survey of the effects of 
high-frequency sound waves (> 280 kHz) on a variety 
of solutions, solids, and pure liquids (2). Studies 
showed that ultrasound accelerates a broad range of 
transformations such as the dispersion of mercury, the 
degassing of liquids, the explosion of nitrogen triiodide, 
the flocculation of silver chloride, the depression of the 
boiling temperatures of liquids, the hydrolysis of di- 
methylsulfate, and the iodine clock reaction. For the 
most part, the emphases have been on inorganic reac- 
tions, in particular aqueous solutions, and in nearly all 
cases the systems were homogeneous. Also, the soni- 
cators used by the various research groups were often 
| nme different in configuration and delivered different 

frequencies, intensities, and wattages. To complicate 
the matter further, little was known of the role of these 
variables in affecting reaction rates. Keywords: Sono- 
chemistry, Ultrasonic waves, Activated metals, Sono- 
catalysis, Reprints. 
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It has been reported that when mild carbon cold-rolled 
steels are immersed in the Zn sub 3 (PO sub 4 ) sub 2. 
2H sub 2 O-H sub 3 PO sub 4 -H sub 2 O solution 
systems, the surface microfeatures of crystalline zinc 
phosphate (Zn . Ph) conversion coating deposited on 
the steel substrate surface were characterized by 
large ri lar-like crystal arrays of insoluble Zn . Ph 
ate. Deformation failures of layers having low stiff- 
ness characteristics appear to be directly related to 
the development of micropores and fissures which 
reduce the effectiveness of the corrosion-resistant 
coatings. Thus, it is necessary to increase the flexural 
modulus of the layers in order to restrain the physical 
deformation failures of the crystalline precoats. The 
brittle characteristics of the Zn . Ph can be modified by 
the introduction of the polyacrylic acid (PAA) macro- 
molecules into the phosphating solutions. The incor- 
poration of PAA, which is generally expressed as a po- 
lyelectrolyte macromolecule, was shown to form a 
ighly dense fine crystal topography, suggesting that 
the crystal formation results in an improvement in the 
stiffness and ductility characteristics of the normally 
brittle Zn . Ph layers. Accordingly, emphasis of the 
present paper is given to the finding as to how the mo- 
lecular structures and functional species of polyelec- 
trolytes act to suppress crystal growth of Zn . Ph and 
improve interfacial bond durabilty of Zn . Ph-to-poly- 
meric adhesive joints. 2 refs figs. (ERA citation 

12: 12:025371) 
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Work has continued in the three activities of theory, 
correlation, and experiment. Results have been made 
for the thermodynamic properties of both nonelectro- 
lyte and electrolyte liquids. (ERA citation 12:025377) 
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D. S. King. 9 Sep 86, 12p 
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of the three different types of pentyl radicals via beta - 

scission is found to dominate over isomerization 

through internal H atom transfer or reaction with mo- 
. Computed and 


n-| 
become $0 rapid as to cause a clear breakdown in re- 
actor homogeneity until the temperature exceeds 
1260 K. Explanations for this difference are discussed. 
36 rets., 2 figs., 1 tab. (ERA citation 12:025401) 
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The following are reported: tertiary amine metathesis 
Catalysis by metal carbonyl clusters con car- 
bene li . Studies of the synthesis and transforma- 

carbene ligands in cluster complexes, transfor- 
mations of hydrocarbyl ligands bonded to sulfur in po- 
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lynuciear metal carbonyl complexes, and synthesis of 
sulfido ruthenium carbony! complexes containing acet- 
ylene ligands and their reactions with small molecules. 
(ERA citation 12:025376) 
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Most of our research was directed toward the role of 
promoters in heterogeneous CO hydrogenation and in 
hydroformylation reactions. It was found that the addi- 
tion of Zn to a Rh/SiO sub 2 hydroformylation catalyst 
ee 
drogenation. A maximum is toward the oxy- 
ited was observed at a mole ratio of 0.05 
n/Rh. possible roles of zinc are site 
and an increased rate of CO insertion by Zn(II) 
interactions. The latter type of interaction is known to 
promote CO insertion in organometallic compounds. In 
a second area of research, CCO has been character- 
ized by vibrational spectroscopy in (Ru sub 3 (CO) sub 
ron )) sup 2-. with molecular cluster chem- 
istry suggests that is likely to form on carbided 
closest ~~ metal surfaces and vibrational spec- 
troscopy is tool for testing this postulate. 
(ERA cation 12:025374) 
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A systematic procedure for the design of a reactor 
system and controller for an autothermal process is 
proposed. Use of Structural Dominance Analysis elimi- 
nates the need for many detailed simulation runs to 
determine best reactor and controller configuration. 

wail-cooled reactors with concurrent cool- 
ant are found to be a superior design. Reactor control 
is achieved using cold feed bypass gas to regulate in 
inlet temperature to each reactor bed. A controller is 

using the Internal Mode! Control structure. 
Performance and robustness are investigated using a 
first-order diagonal filter. 15 refs. (ERA citation 
12:025372) 
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Electron oxidation of the fluoro-aromatics C sub 6 F 
sub 6 and C sub 10 F sub 8 by O sub 2+ salts yields 
Salts of the radical cations C sub 6 F sub 6+ and C sub 
10 F sub 8+ which are Curie-Law paramagnets. The 
fluoro-analogs of the “metallic” (C sub 10 H sub 8 ) 
sub 2+ salts do not exist. Repulsive interactions in- 
volving the electron-rich fluorine ligands of the fluoro- 
aromatics are probably responsible for the failure of 
these species to make metallic stacks. Attempts to 
prepare C sub 6 H sub 6+ salts have given the 
poly(paraphenylene) cation salts (C sub 6 H sub 4 )/ 
sub n/ sup + AsF sub 6- which are good electronic 
conductors. Electron oxidation of polynuclear aromat- 
ics by C sub 6 F sub 6+ salts or by AsF sub 5. e.g., 
3AsF sub 5 + 2C sub 24 H sub 12 implies 2C sub 24 H 
sub 12+ AsF sub 6- + AsF sub 3, yields what appear 
to be salts of the polynuclear aromatic cations. The 
magnetic and electrical properties of such salts are de- 
scribed. 16 refs., 2 figs. (ERA citation 12:025392) 
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This document is divided into two parts: (1) Isomeriza- 
tion of the hydrido(alkyl)rhodium complexes formed on 
oxidative addition of rhodium to alkane C-H bonds. Evi- 
dence for the intermediacy of eta sup 2 -C-H alkane 
complexes. (2) Thermal and photochemical C-C acti- 
vation of cyclopropane and qemee ae 
C sub 5 Me sub 5 MPMe sub 9 )h). Mechanism of the 
rearrangement of cycloalkyl(hydrido)rhodium com- 
plexes to rhodacycloaikanes. (ERA _ citation 
12:027112) 
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This report describes our research progress for the 
period of July 1, 1986-February 28, 1987. Our progress 
has been made in several aspects of our research on 
organic conducting salts, and we have recently initiat- 
ed our research in the area of high T/sub c/ supercon- 
ductors La/sub 2-x/M/sub x/CuO sub 4 (M = Ba, Sr; 
x approx. = 0.15). In our report, the acronyms MT, ET 
and PT refer to the ic donor molecules BMDT- 
TTF, BEDT-TTF and BPDT-TTF, respectively. 9 refs. 
(ERA citation 12:025383) 
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DE87007449/GAR PC A03/MF A01 
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Engineering and Mechanics. 

Propene Oxidation at Low and Intermediate Tem- 
res Detailed Chemical Kinetic Study. 

. D. Wilk, N. P. Cernansky, W. J. Pitz, and C. K. 
Westbrook. 24 Mar 87, 34p UCRL-96404, CONF- 
870484-2 
Contract W-7405-ENG-48 
Western states section/the Combustion institute 
spring meeting, Provo, UT, USA, 6 Apr 1987. 

Portions of this document are illegible in microfiche 
products. 


A detailed chemical kinetic mechanism for propene ox- 
idation is developed and used to model reactions in a 
static reactor at temperatures of 575-715 K, equiva- 
lence ratios of 0.8 - 2.0, and a pressure of 600 torr. 
Modeling of hydrocarbon oxidation in this temperature 
range is important for the validation of detailed models 
to be used for performing calculations related to auto- 
motive engine knock. The model predicted induction 
periods and species concentrations for all the species 
and all conditions measured experimentally in the 
static reactor. Overall, the calculated concentrations 
of carbon monoxide, acetaldehyde, acrolein, and pro- 
pane oxide agreed well with those measured. The cal- 
culated concentrations of ethane are low compared to 
the experimental measurements, and the calculated 
concentrations of formaldehyde are high. Agreement 
for concentrations of carbon dioxide, methane, and 
methanol is mixed. The characteristic s-shape of the 
fuel concentration history is well predicted. Modeling 
calculations identified some of the key reaction steps 
at the present conditions. Addition of OH to propene 
and H atom abstraction by OH from propene are im- 
portant steps in determining the subsequent distribu- 
tions of intermediate products, such as acetaldehyde, 
acrolein and formaldehyde. Allyl radicals are very 
abundant in propene oxidation, and the primary steps 
found to be responsible for their consumption are re- 
action with CH sub 3 O sub 2 and HO sub 2 . 37 refs., 5 
figs., 1 tab. (ERA citation 12:025402) 
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DE87007709/GAR PC A02/MF A01 





Los Alamos National Lab., NM. 
Some Comments 


on Molecular Partition F 
C. M. Sharp. Mar 87, 6p LA-10776-MS 
Contract W-7405-ENG-36 


ee eee oe 

levels. It is fi that these ai i 

give excellent agreement with more detailed caicula- 
tions and are certainly adequate for many purposes. 
This method is very convenient, as only a few spec- 
troscopic constants are needed, and the analytic for- 
mulae are very easily evaluated. (ERA citation 
12:026078) 
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DE87007718/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Use of Molecular Dynamics for the Thermodynam- 
ic of Simple and Transition Metals. 

G. K. Straub. for ar’ se 87, 36p LA-10959-MS 

Contract W-7405-ENG-36 


The technique of computer simulation of the molecular 


as determined by its electronic structure is used to de- 
termine the total adiabatic potential. The effective 
screened ion-ion interaction can then be used in a mo- 
lecular dynamics simulation. The method for the con- 


energy is given. Lpetarnn ro Ngun Sue covet a 
lecular dynamics results from quasiharmonic lattice dy- 
namics and the decomposition in terms of harmonic 
and anharmonic contributions is given for solids. For 
fluid phase metals, procedures for calculating the ther- 
modynamics and determining the constant of entropy 
are presented. The solid-fluid phase boundary as a 
function of pressure and temperature is determined 
using the results of molecular dynamics. TI 

examples and results for metallic sodium are used. 
The treatment of the transition metal electronic d- 
states in terms of an effective pair-wise interaction is 
also discussed and the phonon dispersion curves of 
Al, Ni, and Cu are calculated. (ERA citation 12:026213) 
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DE87007740/GAR PC A02/MF A01 
Utah Univ., Salt Lake City. Ay of Chemistry. 

in Metal Reac- 


Second Budget Year. 
1 Apr 87, 13p DOE/ER/13411-1 
Contract FG02-85ER13411 
Portions of this document are illegible in microfiche 
products. 


Progress during this period is reported on: chiral coor- 
dinatively unsaturated complexes, electrochemistry of 
organometallic complexes, ide abstraction from 
alkyl ligands, stoichiometric oxidation of alkyl complex- 
es, heterobimetallio CO sub 2 complexes, and struc- 
ture of formyl and acyl complexes. (ERA citation 
12:025378) 
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DE87007763/GAR PC A02/MF A01 
Brown Univ., Providence, Ri. Dept. of Chemistry. 
Photochemical Generation of the Optoacoustic 
Effect: Performance Report. 

G. J. Diebold. Dec 86, 7p DOE/ER/13235-T1 
Contract FG02-84ER13235 

Portions of this document are illegible in microfiche 
products. 


Our research with the inverse optoacoustic effect has 
shown that the dependence of the acoustic signal on 
mole fraction of infrared active gas is not linear, as pre- 
dicted by the conventional optoacoustic theory. This 
anomalous signal dependence has led us to investi- 
gate the optoacoustic effect with laser excitation which 
showed the nonlinear behavior in an even more strik- 
ing manner than was found for the inverse effect. 
These findings have prompted us to investigate the 
mechanism of sound generation in gases especially as 


i tinctly from 
those derwed rom the soliton of the wave equation 
the range o! ‘ot vahchy I the model 
va of the 
12:027128) 
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Pes Ue tn. Deo of Chacala 

exas Univ. ai tin. t. O ica gn | 
of Synthesis Gas 


Conversion o 
ga Progress Report, August 1, ieee duly 31, 31, 
J. G. Ekerdt. Mar 87, 11p DOE/ER/13604-1 
Contract FG05-86ER 13604 
Portions of this document are illegible in microfiche 
products. 


The goals of this program are pid wa yoann Lond 

reaction intermediates present Lemp tle 

tion reactions, (2) determination of reaction n path. 
whereby the intermediates are converted into 


» isosyn is being i 
conium dioxide and at pomited zirconium dioxide. 
Reaction mechanisms have been identified by use of 
infrared spectroscopy, temperature-programmed reac- 
tion techniques, and seco weft my oy hy nem 2 
labeling. Chain pr. ition proceeds by CO insertion 
into adsorbed /ketone species and by a con- 
densation reaction between methoxide and enolate 
species. Current, and future, research is focusing on 
these chain growth reactions and is directed toward 
establishing how acid and base promoters affect the 
absolute rate of these invididual reactions. The active 
site for CO activation was suggested, on the basis of 
oxygen-18 studies, to be an anion vacancy. The role of 
anion vacancies in Co hydrogenation is currently under 
investigation. (ERA citation 12:025380) 


_PC AOS/MF A01 


Report. 

C. J. Cook. Mar 87, 76p BDX-613-3702 

Contract AC04-76DP00613 

Portions of this document are illegible in microfiche 
~ joes Original copy available until stock is exhaust- 


The application of laser microprobe analysis and laser 
Raman spectroscopy to identify and characterize trace 

surface contaminants is described. Prepared 
po ate he ree bet sources of sur- 
face contaminants were analyzed utilizing these two 
techniques. (ERA citation 12:025335) 
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Solubility Products and Thermodynamic Functions 
for the Lanthanon Fluoride Water-Systems: Tech- 


nical Report. 

M. Monon Mer 87, 9p DOE/SR/14014-3 

Contract FG09-84SR14014 

Portions of this document are illegible in microfiche 
products. 


The solubility and the solubility product of GdF sub 3 
were remeasured using both conductometric and po- 
tentiometric methods after careful washing of the pre- 
cipitate and drying. Radiometric techniques were also 
a for the measurement of the solubility of both 
GdF sub 3 and SmF sub 3. In addition solubilities of 
the ytterbium trifluoride (YbF sub 3 ) and praseodymi- 
um trifluoride (PrF sub 3 ) were measured by conducto- 
metric method as a function of temperature. The 
measurement of the solubility of YoF sub 3 by radio- 
chemical technique was completed. (ERA citation 
12:025387) 
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Ex a ee eee 
March 15, 1986-March 31, 1987. 

J. W. Keto. Oct 86, 53p DOE/ER/13191 7 


Contract FG05-84ER13191 
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Three general areas of energy transfer are discussed: 
(1) the direct a of state-to-state reaction 


collisions. 
cmuen afte Ge ane 
collisions of Xe 6p(1/2) sub 0 , ‘and high © resolution of 
xenon and cesium dimers. (ERA citation 12:026073) 
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po de a a Baltimore, MD. Dept. of Chemi- 
Entrainer Effects in High Pressure Separation 
Processes: Quarterly Technical Report 


Lh on ae DA Pine Roce wean Por 


pic 

of intermolecular —— and to qualify the extent 

of chemical association. Progress during this quarter 

was made in both theoretical and mes yy parts of 
part 


report of the design is attached. In the theoreti- 
cal part a correlation was for polar com- 
fap ey eel mere wat tan A toyed 
In the last progress report it was stated that there is no 


nih equaton veanee state param- 
= for isotropic interactions. The theory was devel- 

oped by comparing quantum mechanical equations for 
dispersion and dipole-induced dipole interactions with 
the empirical Lennard-Jones equation. By doing so the 
empirical Lennard-Jones parameters (and hence the 
equation-of-state parameters) are given fundamental 
and explicit meaning in terms of quantities that can be 
measured spectroscopically. Ultimately the theory 
allows the determination of the size of a polar group. 
The derivation of the theory is outlined in Appendix A. 
A summary of the derivation and results are presented 
in this report. 1 ref., 2 figs. (ERA citation 12:025344) 
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Promotion by Cail And Poisoning Til) Of 
1(1) Of the 

Cu/ZnO tethanel Seuthoai tod tne 

Water Gacantt Resction 

D. G. Bybell, P. P. Deutsch, R. G. Herman, P. B. 

Himeltarb, and J. G. Nunan. 1986, 10p CONF- 

860425-42 

Contracts AC22-84PC70021, FG22-83PC60786 

191. American Chemical Society national meeting, 

New York, NY, USA, 13 Apr 1986. 

ee ney ORD: Giaey are ALND AREA pr 


In the present work, the effects of univalent thallium, 
the solution chemistry of which is in respects 
identical to that of the heavy alkali Rb and Cs ions, 
iwestgated. Hocnver, tt noted thet the tagh temper. 
4 , itis not it igh temper- 
care Gamisiy ot 71th le mone colepion Gan of 
the alkali ions in that the counterions of the T1(I) ion 
decompose more easily than those of the alkali ions 
and that T1(!) can be oxidized to T1(IIl) under certain 
conditions. We present evidence that the effects of the 
T1() dopant on the Cu/ZnO catalysts, in surface con- 
Sete on te nee eee 
Cs(!) promoter, on both methanol synthesis and the 
Water Gas Shift (WGS) r H ' 
to those of the 
1()) ions behave rather 


ions. 15 refs., 6 
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Univ., Bethlehem, PA. Center for Surface and 
er Research. 
Characterization of Metal Oxide Particles by Gas 


Adsorption. 

R. G. Herman, and A. C. Zettlemoyer. 18 Sep 86, 
31p CONF-8609268-1 

Contract FG22-83PC60786 

International symposium on particle size analysis and 
oe technology, Balatonfured, Hungary, 18 Sep 


Potions of this document are illegible in microfiche 


yi adsorption is a convenient and sensitive method 
for studying the surface area and texture of metal 
oxide Al there are potential —— 
due to faults in the BET and pore modelling theories 

and experimental problems such as dead-space fac- 
tors, gas adsorption is an indispensable tool for deter- 
mining the partitioning of the surface into non-porous 
and porous contributions. Determination of the pres- 
ence (or absence) of porosity is of special importance 
with materials such as catalysts, semiconductors, ce- 
ramics and adsorbents. The examples given in this 
paper illustrate that the relative importance of the dif- 
ferent types and sizes of pores in influencing particular 
processes, methanol synthesis in this case, can be as- 
sessed to provide an understanding of the physical 
state of the gas-solid interface. (ERA citation 
12:025253) 
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Chemical Kinetics of the Influence of 
Molecular Structure on Shock Tube Delay. 
C. K. Westbrook, and W. J. Pitz. Jul 85, 8p UCRL- 
91677, CONF-850767-5 

Contract W-7405-ENG-48 

15. international m on shock waves and 
shock tubes, Berkeley, CA, USA, 29 Jul 1985. 

Portions of this document are illegible in microfiche 
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The current capabilities of kinetic modeling of hydro- 
carbon oxidation in shock waves are discussed. The 
influence of molecular size and structure on ignition 
delay times are stressed. The n-paraffin fuels from CH 
sub 4 to n-C sub 5 H sub 12 are examined under shock 
tube conditions, as well as the branched chain fuel iso- 
butane, and the computed results are compared with 
available experimental data. The modeling results 
show that it is important in the reaction mechanism to 
distinguish between abstraction of primary, secondary 
and tertiary H atom sites from the fuel molecule. This is 
due to the fact that both the rates and the product dis- 
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tributions of the subsequent alkyl radical decomposi- 
tion reactions on which H atoms were ab- 
stracted. Applications of the reaction mechanisms to 
shock tube problems and to other practical problems 
— 2 wore ine knock are discussed. ERA. citation 
12:027113) 


| PC aera 
isomers on the Elec- 


State 
198), 3p DOE ER 


/ER/13584-1 
Contract FG02-86ER13584 
Portions of this document are illegible in microfiche 
products. 
The approach taken is to prepare a large population of 
excited molecules in a single vibrational level by simu- 
lated emission pumping and then to detect their emis- 
sion from this level. ee aa OED 
deduce intramolecular vibrational dynamics and iso- 
merization reactions. (ERA citation 12:027129) 
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Through 1, 

G. Mamantov. 1987, 6p G0E/NBM-7008259, ORO- 
3518-1 

Portions of this document are illegible in microfiche 
products. 


EMF and electrode kinetics measurements on the Ni/ 
Ni(II) couple in molten LiF-NaF-KF (46.5-11.5-42 mole 
%) and LiF-BeF sub 2 -ZrF sub 4 (65.6-29.4-5.0 mole 
%) have been performed. The results obtained have 
resulted in a practical reference electrode for molten 
fluoride compositions. Voltammetric studies of nega- 
tive oxidation states of bismuth in molten halides will 
be resumed after the modification of the dry box. A 
multipurpose electroanalytical instrument for molten 
Salt studies is under construction. 
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way! Technical Report. 

R. L. Belford. 15 Apr 87, 22p DOE/PC/70782-11 
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ENDOR and x-band EPR spectra were obtained for 
solutions of perylene in benzene or d6-benzene onto 
an activated alumina or silica-alumina surface. The in- 
vestigators believe that their matrix ENDOR observa- 
tions show the radical sites for perylene adsorbed on 
their particular alumina and silica-alumina surfaces to 
be different. The data indicate that on the alumina the 
radical has stronger interactions and/or less mobility 
relative to the frozen solvent than it does on the silica- 
alumina. Their alumina surface is marked by spectros- 
copic evidence of the ubiquitous proton while their 
silica-alumina is not. Finally, the perylene radical on 
their alumina rests near at least one aluminum atom; 
the typical detection range of matrix ENDOR is limited 
to within 5 to 6 angstroms. Conversely, the aluminum- 
27 resonance is never observed with our Houdry M-46 
silica-alumina material. Even considering that their 
Houdry catalyst contains only 10% of the aluminum in 
alumina and the inherent lack of matrix intensity on this 
surface, they would still expect to detect a weak alumi- 
num-27 resonance at liquid helium temperature on 
purely statistical grounds. Its absence indicates a pref- 
erence of the perylene radical for a site near an alumi- 
num atom on their alumina, and/or the lack of a prefer- 
ence for an “alumina-type” site in the Houdry M-46 
silica-alumina. They conclude that observation of 
matrix ENDOR features has proven to be a valuable 
complementary tool in the study of radicals adsorbed 
on metal oxide surfaces. 18 refs., 7 figs., 1 tab. (ERA 
Citation 12:025385) 
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Mid-infrared Spectroscopic Investigation. 

L. Walter, N. Vergo, and J. W. Salisbury. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p196-198 1986. 


Mid-infrared spectroscopic research efforts are dis- 
cussed. The development of a new instrumentation to 
permit advanced measurements in the mid-infrared 
region of the spectrum, the development of a special 
library of well-characterized mineral and rock speci- 
mens for interpretation of remote — data, and 
cooperative measurements of the spectral signatures 
of analogues of materials that may be present on the 
surfaces of asteroids, planets or their Moons are dis- 


742,751 

N87-237 18/6/GAR 

National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 
Electrochemical Performance and Transport Prop- 
erties of a Nafion Membrane in a Hydrogen-Bro- 
mine Cell Environment. 

R. S. Baldwin. Jun 87, 27p NAS 1.15:89862, E-3529, 
NASA-TM-89862 


PC A03/MF AO1 
Administration, 


The overall energy conversion efficiency of a hydro- 
gen-bromine energy storage — is highly wree 
ent upon the characteristics and performance of 
ion-exchange membrane utilized as a half-cell Iden 
tor. The electrochemical performance and transport 
properties of a duPont Nafion membrane in an aque- 
ous HBr-Br2 environment were investigated. Mem- 
brane conductivity data are presented as a function of 
HBr concentration and temperature for the determina- 
tion of ohmic voltage losses across the membrane in 
an operational cell. Diffusion-controlied bromine per- 
meation rates and permeabilities are presented as 
functions of solution composition and temperature. 
Relationships between the degree of membrane hy- 
dration and “s a transport characteristics 
are discussed. The solution chemistry of an operation- 
ai hydrogen-bromine cell undergoing charge from 45% 
HBr to 5% HBr is discussed, and, based upon the ex- 
perimentally observed bromine permeation behavior, 
predicted cell coulombic losses due to bromine diffu- 
sion through the membrane are presented as a func- 
tion of the cell state-of-charge. 
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PB87-191219 Not available NTIS 
National morte Hing Standards (NEL), Boulder, CO. 


ept., 

M. L. de Haro, J. M. Kincaid, and E. G. D. Cohen. 
1983, 5p 

Pub. in Proceedings of Winter Annual Meeting of the 
American Society of Mechanical Engineers, ton, 
MA., November 13-18, 1983, 5p. 


As part of a general kinetic theory for multicomponent 
dense fluid mixtures, results for the mutal diffusion co- 
efficients of binary and ternary hard-sphere mixtures 
are presented. The theoretical values are obtained on 
the basis of the Standard and Revised Enskog theo- 
ries. A study is made of the dependence of the diffu- 
sion coefficients on a wide variety of settings of the 
parameters of the mixture. The Standard Enskog 
theory, used up until now for correlation purposes, ap- 
pears to be ——e at low densities. Some trends, 
noted in the Revised Enskog theory and possibly 
useful for real mixtures, are discussed. 
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PB87-198149 Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 
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Neutron Powder tudy and Physical 
of Zeolite D-RHO Deep-Bed Cal- 

cined at 773 and 923 K. 

Final rept. 

R. X. Fischer, W. H. Baur, R. D. Shannon, R. H. 

Staley, and A. J. Vega. 1986, 10p 

See also PB87-173795. 

Pub. in Jni. of Physical Chemistry 90, n18 p4414-4423 

1986. 


Zeolite RHO samples, deep-bed calcined at 773 and 
at 923 K, respectively, were studied by neutron powder 
diffraction, IR, and NMR. In addition their methanol 
sorption was measured. 
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O. Yamamoto, Y. Takeda, and R. Kanno. c1986, 7p 
Text in Japanese. 

Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 p183-189 1986. 


A high performance secondary solid —— cells 
with a high copper ion conductor, Rb4Cu1617Cl13, has 
been developed. The cell using copper-Chevrel phase, 
Cu4Mo6S8, as an anode, and a layered compound 
NbS2, or copper-Chevrel phase, Cu(x)Mo6S8-(y), as a 
high discharge capacity and a 
. For the cell with NbS2, the cath- 
was 60 mAhr/g at a current density of 
150 (mu)A/cm2. For the cell with copper-Chevrei cath- 
ode, cathode utilization is 80% in 0.9 e/Cu(x)Mo6S8- 
(y) at high current density of 375 — cm. No sig- 
nificant deterioration was observed in the char: 
charge curves during 1400 or more cycle test of 375 
(mu)A/sq cm and 0.1 e/Cu(x)Mo6S8-(y) depth. 
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Nuclear magnetic resonance (NMR) data have been 
inverted to obtain the surface area to volume ratio (S/ 
V) of the pore space of a sandstone. The variation of 
S/V with water saturation (Sw) shows the increasing 
importance of surface effects as Sw decreases. Ultra- 
sonic compressional and shear velocities have been 
measured as functions of differential pressure to 50 
MPa and Sw on 80 sandstone samples with porosity 
ranging from 0.02 to 0.50 and volume clay ranging 
from 0.0 to 0.50 Vp and Vs for clean sandstones 

it a linear dependence on porosity. Vp and Vs data for 
sandstones containing clay are noticeably distinct 
from those for clean sandstones and show a linear de- 
pendence on porosity and clay content. The presence 
of water causes a decrease in the shear and bulk 
moduli and consolidated shaly sandstones, but an in- 
crease in these moduli in unconsolidated shaly sand- 
stones. An apparatus has been built to measure com- 
plex shear and compressional moduli of rocks over the 
frequency range of 5kHz to 1MHz. Data collected 
using a sample of Vycor porous glass show effects due 
to geometrical dispersion and due to frequency de- 
pendent moduli. The low velocity and large moduli dis- 
persion at frequencies below 100 KHz are interpreted 
as due to the influence of adsorbed water films. 
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Studies of bulk fluid mixtures and of liquid surface 
properties (liquid-gas and liquid-liquid) by statistical 
mechanical theories and computer simulation are re- 
ported. The authors have developed new theoretical 
equations of state for mixtures in which the molecules 
may be polar, polarizable or associated. In cases 
where association or hydrogen-bonding occurs, the 
authors have undertaken a study of mixtures in which 
the unlike molecules associate strongly. The theoreti- 
cal equation of state is in excellent agreement with the 
Monte Carlo simulation results, even for the complete 
dimerization limit. Comparisons of the theory with ex- 
perimental data are also promising and offer a distinct 
improvement over existing equations when associa- 
tion occurs. The authors have aiso developed new the- 
oretical equations of state for electrolyte solutions, and 
have made simulation calculations to test them. The 


work on adsorption at liquid-vapor and liquid-liquid 
interfaces has been extended to study surfactant mol- 
ecules that are polar and of nonspherical shape. Stud- 
ies based on mean field theory and molecular dynam- 
ics simulation are aimed at examining the effects of 
varying the molecular characteristics. 
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Contract GRI-5086-260-123: 

eae nay ine Inst., Chicago, IL. 


The report discusses work on potential energy sur- 
faces associated with dimers of methane and ethane 
for use in computer simulation studies of natural and 
synthetic fuels. Dimers of neon are also examined, for 
calibration purposes. The ab initio theory used adds 
many electron effects to the Hartree-Fock approxima- 
tion, using many body perturbation theory (without 
these, gases of these molecules would not condense). 
A critical feature of the method is the creation of com- 


of the alkane molecule (dipole 
—s of a is well accounted for, and report 
the development of a method which does this efficient- 
ly. 
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Syrmens and Molecular Structre of Methyiaane 
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Grant AFOSR-84-0147 
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Poly(organophosphazenes) and 
poly(organosiloxanes) constitute two of the best stud- 
ied classes of inorganic backbone macromolecules. 
Each of these polymer systems has specific chemical 
and physical property characteristics that depend on 
the elements in the main chain and on the side groups 
attached to that chain. The work described in this 
paper forms part of a program to synthesize macromo- 
lecules that combine the characteristics of 
poly(organophosphazenes) with those of organosili- 
con-based polymers. Specifically, we are concerned 
here with the development of methods for the linkage 
of organosilicon side groups to a phosphazene skele- 
ton. 


742,759 
AD-A181 340/1/GAR PC A02/MF A01 


Texas Univ. at Austin. Dept. of Chemistry. 
Synthesis of Novel Fluorine : New Ex- 
in Elemental Fiuorine 


Final rept. 1 Jun 82-31 Oct 86, 
R. J. Lagow. 30 Apr 87, 24p AFOSR-TR-87-0600 
Grant AFOSR-82-0197 


Over the last several years our research program has 
been heavily involved in developing the technology 
Previously mentioned which is now being focus upon 
commercially to established broad based routes to 
perfiuoropolyethers, one of the most exotic and impor- 
tant classes of performance materials to be de- 
veloped over the last twenty years. Our original route 
involved the very straightforward controlled elemental 
fluorination of hydrocarbon polyethers, the simplest 
process being the fluorination of the hydrocarbon 
poly(ethylene). We have developed a new synthetic 
method which we consider to be truly general and 
which will open synthetic routes to literally hundreds of 
different perfluoroether and perfiluoropolyether struc- 
tures. This synthetic technique involves the conversion 
by direct fluorination of hydrocarbon polyesters to per- 
fluoropolyesters followed by treatment with sulfur tet- 
rafluoride to produce new perfiuoropolyethers and in 
some cases perfiuoropolyether esters which can be 


742,763 


CHEMISTRY 
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hydrolyzed to produce functional fluorocarbon po- 
lyethers. Keywords: Elemental fluorine, Copolymeriza- 
tion, Direct fluorination, Polymers, Perfluoropolyethers, 
Fluorocarbons. 
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AD-A181 477/1/GAR PC A02/MF A01 


Arizona Univ., Tucson. Dept. of Chemistry. 
of Using Palladi- 


he: 

D. L. Trumbo, and C. S. Marvel. 1987, 9p AFOSR- 
TR-87-0772 

Grant AFOSR-82-0007 

Pub. in Jni. of Polymer Science, v25 p1027-1034 1987. 


Poly(phenylacetylenes) were synthesized using vari- 
ous palladium (Il) salts as initiators. In the case of pal- 
ladium diacetate, ne een 
extremely exothermic, with explosions 

some soluble and a methanol insoluble fraction. th 
fractions were found to be low molecular weight linear 
polymers. 
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AD-A181 517/4/GAR PC A02/MF A01 
Pennsylvania State Univ., University Park. Dept. of 


ietry. 
Quaternized and 
ee aa 


zenes and 

odimethane, 

H. R. Alicock, M. L. Levin, and P. E. Austin. 1986, 9p 
AFOSR-TR-87-0764 

Grant AFOSR-84-0147 

_ Inorganic Chemistry, v25 n14 p2281-2288 
1986. 


Small molecule cyclotri or cyclotetr: 
and their linear high polymeric analogues bearing 
amino, phosphino, or organohalogeno side groups 
have been quaternized be treatment with methy! iodide 
or triphenyiphosphine. Quaternization occurred at the 
side-group sites except with the piperidino derivatives, 
where the reactive sites were the skeletal nitrogen 
atoms. The quaternized species reacted with lithium, 
tetracyanoquinodimethane (LITCNQ) to generate 
TCNO simple salts, and these (or their onium precur- 
sors) reacted with neutral TCNQ to generate the com- 
= salts. The electrical conductivities of the cyclic tri- 

meric phosphazene complex salts were a than 
those of their high polymeric counterparts. Keywords 
Electrical conductivity, TCNQ, Phosphazenes, Poly- 
mers, Reprints. 
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AD-A181 525/7/GAR PC A02/MF A01 
Pennsylvania State Univ., University Park. Dept. of 


Chemistry. 

Synthesis of Bearing Covaient- 
ed Copper anine Units, 
H. R. Alicock, and T. X. Neenan. 1986, 8p AFOSR- 


ly Link: 

TR-87-0762 

Grant AFOSR-84-0147 

Pub. in Macromolecules, v19 n6 p1495-1501 1986. 


Soluble poly(organophosphazenes) bearing covalently 
bound copper phthalocyanine side groups have been 
synthesized. The synthesis pathway involved the prep- 
aration of a high molecular weight poly- 
bis(aryloxy)phosphazene) in which 90% of the side 
groups were phenoxy and 10% were o-dicyanoaryl 
units. Condensation of this species with a large excess 
of phthalonitrile, 1,2-dicyanobenzene, 1,2-dicyano-4,5- 
bis(phenoxymethy!) benzene, or 4,5- 
bis(methoxyethoxy)methy!)-1,2-dicynaobenzene in 
OMF and in the presence of CuBr yielded open-chain 
polymers with phthalocyanine side groups covalently 
linked to the phosphazene chain. On the basis of UV/ 
vis spectral data it was shown that the polymeric 
phthalocyanine did not aggregate in a variety of sol- 
vents. The synthesis of small-molecule, cyclic trimeric 
model analogues of these polymers has also been ac- 
complished. The solubilities of these small-molecule 
cyclotriphosphazeny! phtalocyanines are much higher 
than those of the free phthalocyanines. Keywords: 
Phosphazenes; Polymers; Electrical; Conductivity; 
Phthalocyanines. 


742,763 


AD-A181 528/1/GAR PC A02/MF A01 
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1,3- Dimethyisiloxane Copolymers: 


Y. M. Pai, and W. P. Weber. 1987, 7p AFOSR-TR- 
87-0756 

Grant AFOSR-86-0042 

> BT ee Organometallic Chemistry, v1 p171- 


1,3-bis(Dimethylhydroxylsilyl)adamantane (I) has been 
prepared. Thermal condensation ition of this 
monomer yields poly-13,-adamantyl-1,1,3-3-tetra- 
methyidisiloxane. Condensation of | with 
bis(dimethylamino)-dimethyisilane or 1 - 
bis(dimethyiamino)-1,1,3,3-tetramethyidisiloxane gav 
the expected 1 .3-adamantyi ~~ copoly 
mers (il and ill) r These polymers have 
been characterized by 1H, 13C, and 29Si NMR as well 
as GPC and TGA. They have unusually high thermal 
Stability. Keywords: Condensation, Polymerization, Si- 
lyladamantane, Thermal stability. 


742,764 
rte —- PC A02/MF A01 
Southern California, Los Angeles. Loker 
= bd ~~ Inst. 


it, gst. and W. y Weber. 1987, 3p AFOSR- 
T8706! 


Grant AFOSR-86-0042 

Pub. in Polymer Preprints, v28 p113-115 1987. 

While numerous nucleophilic substitution reactions 
have been carried out on both chloromethyl and 3- 
chloropropy! siloxanes, there are only a few reports of 
Arbuzov reactions on these systems. A few dialkyl 
phosphonomethylsiloxane monomers have been re- 
ported, but no polymers have been prepared. “1 
words: Dimethy! methyisiloxane, 
methylsiloxane, Copolymers, ganic phosphorus 
compounds. 
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DE87002489/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Carbon Films from 


Spin-Cast from Polyacrylonitrile. 
C. L. Renschier, and A. P. Sylwester. 1987, 2p 
SAND-86-2535C, CONF-870410-3 

Contract ACO4-76DP00789 


193. national of the American Chemical Soci- 
ety, Denver, CO, USA, 5 Apr 1987. 

Portions of this document are illegible in microfiche 
products. 


Carbon films have been made by a variety of tech- 
niques, including evaporation, sputtering, and laser or 
thermal pyrolysis of organic polymers. Polyacrylonitrile 
(PAN) is often used as a carbon precursor, since low- 
temperature thermo-oxidative pretreatment produces 
a material which can be pyrolyzed without loss of 
shape. This is the basis for the production of carbon 
fibers with good mechanical properties. We report 
here the formation of very thin films of carbon (500 to 
1500 A) by pyrolysis of spin-cast PAN. Using this tech- 
nique, large, conductive films can be made which are 
sufficiently robust to allow intact lift-off and transfer of 
the films from one substrate to another. Such films are 
chemically inert, but can be photolithographically pat- 
terned and etched with an oxygen plasma. (ERA cita- 
tion 12:025399) 


742,766 

N87-22846/6/GAR 

— Research Establishment, 
) 

Simplex Optimisation Technique for Development 

of Rubber Formulations. 

R. Lane, and B. C. Ochiltree. Apr 86, 16p ARE- 

TM(UMT)-86405, BR100407 


A Simplex technique for optimization in the presence 
of error is presented and the use of the technique to 
develop a rubber formulation for an acoustic applica- 
tion is described. The technique is very useful in the 
early stages of optimization, permitting a rapid ap- 
proach to the optimum with minimum experimentation. 
However, in the later stages, as the optimum is ap- 
proached, it is doubtful if the Simplex technique offers 
any advantage over simple extrapolation and one vari- 
able optimization. A combination of both techniques 
seems to be appropriate in most cases with the end of 
the first, Simplex, phase being reached when oscilla- 
tion or spiralling of the Simplex plot prevents new com- 
binations from being generated. 
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PAT-APPL-7-046 345/GAR PC A02/MF A01 

Department of the Navy, Washington, DC. 

Bis(2-Fluoro-2,2-Dinitroethoxy) 2,2,3,3,4,4,4-Hepta- 
and a Method of Preparation. 

Patent Application, 

W. M. Koppes, and H. G. Adolph. Filed 1 May 87, 8p 

AD-D012 836/3 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


This invention relates to plastic-bonded explosives 
and more particularly to energetic plasticizers for plas- 
tic-bonded explosives. Examples of energetic plasti- 
cizers which are currently used in plastic ex- 
plosives (PBXs) are bis (2-fluoro-2, 2-dinitroethyl) 
formal (FEFO), butanetriol trinitrate (BTTN), and tri- 
methylolethane trinitrate (TMETN). These compounds 
have various disadvan which include limited ther- 
mal (BTTN, ETN), high volatility (FEFO), 
toxicity (FEFO), and high melting point (FEFO). In addi- 
tion, these energetic plasticizers are not miscible with 
fluoropolymers and can therefore not be used with 
these desirable new binder materials for PBXs. It 
would be desirable to provide a new high energy, ther- 
mally stable plasticizer which is also miscible with poly- 
fluoro- and polynitropolymers but with a lower melting 
point. 
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Diol Polyformal and 


H. D. aon FN M. Goldwasser. 5 May 87, 8p 

AD-D012 835/5 

b— -. pee ong invention available for U.S. li- 
and, possibly, for foreign licensing. Copy of 

soploaten available NTIS. 


This invention relates to fluoropolymers and more par- 
ticularly to curable polyfluoro prepolymers. Fiuoropo- 
lymers are used as binders in high-density explosives 
and propellants and in energetic compositions requir- 
ing a high degree of thermal stability. For example, 
~ td 4 are used extensively in such composi- 
tions which are pressed. However, very few fluoropo- 
lymers exist which have functional groups such as hy- 
droxy which are suitable for curing and thus can be 
used as binders in castable or extrudable composi- 
tions. Two known examples of such polymers are the 
fluoropolyethers FC2202 and L9019 made by the M 
Company. While useful for some purposes, these poly- 
mers are expensive and completely fluorinated. The 
absence of hydrogen limits the compatibility of these 
polymers with conventional plasticizers, curing agents, 
and other polymers. 


742,769 
PB87-200655/GAR 
(Order as PB87-200630/GAR, PC E12/MF 
E01) 
Asahi Glass Foundation for Industrial Technology, 


Tokyo (Japan). 

Improvement of Urethane Elas- 
tomers by Structure: 
The Effect of Hard 

en M. Furukawa, and K. Hiraoka. c1986, 


Text in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 p55-63 1986. 


Polyurethane networks based on poly (oxypropylene) 
lycol (PPG, Mn=998), 2,4-tolylene diisocyanate 
Di), and 1,4-butanediol (BD) were prepared by incor- 
porating hard segment oligomers. The hard segment 
oligomers were prepared by step synthesis. The mo- 
lecular weights of the hard ment oligomers were 
Mn=438 (Mw/Mn=1.1), 597 (Mw/Mn=1.4), or 946 
(Mw/Mn = 1.6). Polyurethane networks were isotropic 
rubbery materials when prepared by the usual prepo- 
lymer method. The incorporation of high molecular oli- 
gomers (Mn=597, 946) resulted in partially micro- 
phase separated structure. Morphology of these net- 
works were studied by measuring DSC, WAXS, SEM, 
dynamic mechanical properties, etc. The properties of 
polyurethanes were improved by incorporating hard 
nt oligomers in the following ways. Chemical 
crosslinking density, density, and tensile modulus in- 
creased. The glass transition temperature of soft 


domain lowered. The high temperature transition of 
hard domain rose. The intensity of tan delta and loss 
modulus of main dispersion peak decreased. 


742,770 
PB87-200663/GAR 
(Order as PB87-200630/GAR, PC — 
1) 
Asahi Glass Foundation for Industrial Technology, 
Tokyo Capes. 


harge-Mosaic Membrane, 
H. Kawatoh, M. A. Kakimoto, A. Tanioka, and T. 
Inoue. C1986, 6p 
Text in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 p77-82 1986. 


By solution casting of poly(vinyl benzyichloride)(PVBC) 
and poly(acrylonitrile-co-styrene) (AS-27), the authors 
prepared a polymer film with regularly phase-separat- 
ed structure. The characteristic features of the struc- 
ture are periodicity and dual connectivity of phases. 
The film was subjected to a series of chemical modifi- 
cations: both phases were crosslinked; PVBC phase 
was quaternized; and AS-27 phase was sulfonated. 
The modified film exhibited a tive osmosis and a 
selective permeability; permeable to salt but not to 
nonelectrolyte, as expected to a charge-mosaic mem- 
brane. 


General 


742,771 
PB87-209953/GAR PC A11/MF A01 
National Bureau of Standards (NML), Gaithersburg, 


MD. 

Summary of Gas Cylinder and Permeation Tube 
Standard Reference Materials Issued by the Na- 
tional Bureau of Standards. 

Final rept., 

R. Mavrodineanu, and T. E. Gills. May 87, 235p 
NBS/SP-260/108 

See also PB86-227592. Also available from Supt. of 
Docs as SN003-003-02799-5. Library of Congress 
Catalog card no. 87-619817. 


The publication is a summary of the gas cylinders and 
permeation tubes issued by NBS as Standard Refer- 
ence Materials (SRM’s). The material, composition, 
certification, use, and remarks concerning each of the 
SRM's described are presented in tabular form. 
Copies of the certificates of these SRM’s are con- 
tained in the appendices for more detailed information. 
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AD-A181 310/4/GAR PC A08/MF A01 
Army Military Personnel Center, Alexandria, VA. 
Creep in Prestressed Concrete Piles: A Compari- 
son of the Direct Solution Method, the Incremental 
Time Step Method, and the Curve Fitted Equation 
Method of Calculating Time it Losses in 
Hawaiian Aggregate Prestressed Concrete Piles. 
Final rept., 

S. K. Hirata. May 87, 153p 

Master’s thesis. 


Three methods to calculate creep strains were exam- 
ined and their results were compared against the 
strains observed in 55 foot long, 16.5 inch octagonol, 
prestressed concrete piles. The direct solution method 
involved the straight forward application of the creep 
strain equation. The incremental time step method 
used the creep strain equation and accounted for the 
stress reduction in the prestressing steel over each 
time interval. The curve fitted equation method in- 
volved curve fitting the observed creep strain to the 
hyperbolic, exponential, and power equation forms by 





the method of least squares. Two different creep and 
shrinkage equation sets were used in the direct solu- 
tion and incremental time step methods. The American 
Concrete Institute’s recommended equations with cor- 
rection factors were used as one set. The other set 
consisted of empirically derived equations of the hy- 
perbolic form which resulted from a companion creep 
Study involving standard test cylinders. The direct solu- 
tion method using the local test cylinder’s empirically 
derived creep and shrinkage equaitons produced rea- 
sonably accurate predictions of strain for the cost. 


742,773 
AD-A181 437/5/GAR PC A03/MF A01 
Bristol Univ. (England). 


— of HYMO for Operational Forecast- 


Hy rept. Mar 85-Mar 87, 

M. G. Anderson, and L. Singleton. May 87, 35p R/D- 
4930-EN-01 
Contract DAJA45-85-C-0011 


A West German catchment the River Haune, has been 
established as a validation base for HYMO 2. On this 
catchment, an initial study has been completed of the 
relative effects of many storms on resultant catchment 
outflow hydrographs. This study is an essential ele- 
ment of the model/data development programme. We 
aim to specify the precipitation input needs (in time and 
space) for selected applications of HYMO 2 within the 
next twelve months. An initial study of an approach to 
land use incorporation into the infiltration algorithm 
using organic matter change has revealed a relative 
insensitivity to this parameter. To apply HYMO 2 to for- 
ested conditions may necessitate further exploration- 
most probably in the modification of the hydraulic con- 
ductivity under such conditions. It is to be noted that 
validation of our scheme so far has been confined to 
non-forested areas (see report DAJA-45-83-C-0029). 
We plan to rectify this within the next twelve months. 
The current treatment in HYMO 2 of rating-curve gen- 
eration using the standard Manning equation has been 
examined. It is considered that the current approach 
may lead to errors in both peak flow and flood inunda- 
tion estimates. An examination of alternative methods 
of estimating area and wetted perimeters in compound 
channels will be examined in the context of the Fulda 
catchment in the next reporting period. 


742,774 

AD-A181 511/7/GAR PC A12/MF A01 
Army Engineer Waterways Sootons Station, Vicks- 
burg, MS. Information Mpeg A 

Evaluation of the P-Level Finite-Element Program 
‘FIESTA’. 

Final rept., 

R. L. Hall, and C. A. Merrill. Jan 87, 273p Rept no. 
WES/TR/ITL-87-3 


This study examines the P-level finite-element comput- 
er program FIESTA from an unbiased position. The 
purpose of such an examination is to determine wheth- 
er or not the program should be included in the Corps 
of Engineers’ file of finite-element programs. This eval- 
uation further verifies the accuracy, cost effectiveness, 
and user friendliness of FIESTA by implementing it to 
analyze several — structural problems of 
interest. The evaluation of FIESTA is accomplished by 
analyzing a two-dimensional cross section of a con- 
crete dam; plate problems with varying thickness to 
depth ratios under surface, gravity, and temperature 
loading; examination of proper aspect ratio of ele- 
ments; and a three-dimensional intermediate pier with 
unsymmetric loading of a concrete dam. The evalua- 
tion is based on a comparative study of FIESTA and 
GTSTRUDL codes (P-version and H-version, respec- 
tively). 


742,775 

AD-A181 616/4/GAR 
JAYCOR, Vicksburg, MS. 
Nonlinear Response of Concrete Gravity Dams to 
Strong Earthquake- Induced Ground Motion. 

Final rept., 

P. F. Miakar. Mar 87, 74p WES/TR/SL-87-7 
Contract DACW39-85-M-4964 


This report documents an investigation of the behavior 
of concrete gravity dams subjected to earthquake mo- 
tions of sufficient strength to induce cracking. Nonlin- 
ear, dynamic, finite element analyses of three dams 
subjected to the Parkfield earthquake motion are con- 
ducted with the ADINA84 code. In the analyses the 
essential characteristics of static preloading, bidirec- 
tional seismic motion, dynamic concrete cracking, and 


PC A04/MF A01 


hydrodynamic interaction are modeled. The results 
show that cracked zones can propagate through the 
cross sections at various elevations. The US Army 
Corps of Engineers’ guidance for seismic evaluation of 
gravity dams compares conservatively to these results 
but incorrectly locates the elevation of cracking 
through the section in some cases. A procedure to es- 
timate the relative permanent displacement across 
such cracked sections is developed using the sli 
block analysis. Recommendations for further researc! 
to improve the guidance for seismic safety evaluation 
of concrete gravity dams are made. Keywords: Earth- 
quake effects; Finite element analysis. 


742, 

Ab-Aie1 672/7/GAR PC A03/MF A01 

Coastal Engineering Research Center, Vicksburg, MS. 

—— Guide to the Littoral Environment Observa- 
tion Retrieval System. 

Ae rept., 


A. R. Sherlock, and A. Szuwalski. Apr 87, 40p Rept 
no. CERC-IR-87-3 


The lack of available data on waves, currents, and 
sand movement along beaches in the United States is 
major problem confronting planners and designers of 
coastal projects. Data from instruments such as wave 
and current are expensive to obtain and are 
rarely avail at the precise location where needed. 
The Littoral Environment Observation (LEO) program 
was established to help overcome some of these prob- 
lems. Under this program, volunteer observers are re- 
cruited to obtain daily visual observations of such ob- 
servations of such coastal variables ar breaker ——— 
wave period, direction of wave approach, wind 

and direction, | e Current velocity, and beach 
slope. Observers obtain the data by using simple, inex- 
pensive equipment and for some data, e.g., wave 
height and direction, observers are asked to simply 
record a visual geal The LEO program has been 
ongoing since 1968, and observations have been 
made at over 200 sites along the coasts of the United 
States. This information collected has been placed in a 
computer data base and is available to the coastal 
community. This = describes the LEO data collec- 
tion process, the parameters involved, and the use of 
the LEO Retrieval System. Tl The LEO Retrieval System 
is a computer-based analysis system that performs a 
variety of data retrieval, data SS and report proc- 
essing functions. Keywords: Beaches, Computer pro- 
gram, Handbooks, Manuals, Data management, Cur- 
rents, Retrieval, Monitoring, Sand movement, Waves. 
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AD-A181 713/9/GAR PC AO5/MF A01 
Toledo Univ., OH. Dept. of Civil Engineering. 
Recommendations: Load-Transfer 


Criteria for 
Piles in Clay 
Final rept., 
A. G. Heydi Jan 87, 
Contract DACW39-84-M-2 


This report presents a comprehensive evaluation of 
load-transfer criteria for analysis of axially loaded piles 
in clay. The US Army Corps of Engineers installs thou- 
sands of piles each year in the construction of naviga- 
tional and flood control structures. So that these struc- 
tures will perform satisfactorily, not only must the ca- 
pacity of the pile foundations be adequately deter- 
mined but the load-deformation behavior of the foun- 
dation must also be predicted to allow an analysis of 
the structure for stresses and deformations. Various 
predictive methods for computing side resistance ca- 
pacity and shear transfer versus vertical pile move- 
ment, f-z curves for clay are presented. Parametric 
studies were conducted to determine the method that 
could best represent pile behavior. instrumented pile 
loads were used to evaluate the performance of the 
methods under actual field conditions. Based on these 
investigations, procedures for determining side resist- 
ance and shear transfer versus vertical pile movement 
are recommended. Keywords: Pile structures; Struc- 
tural foundations; Axial loads. 
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AD-A181 759/2/GAR PC A04/MF A01 


peas See. Panama City, FL. 
Effectiveness of Available Home 


Water Purification Systems for Removing Organic 
Contaminants. 

Final rept. Jan-May 86, 

R. W. Cole. Sep 86, 56p AFESC/ESL-TR-86-25 
Contract F08635-85-C-0057 


The objective of this study was to determine the effi- 
ciency of several home water filters in removing organ- 
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ic chemicals that have contaminated groundwaters on 
or near Air Force installations. Several commercially 
available carbon filters provide high ate a efficien- 
cies for chemicals such as trichior 
1,1,1-trichioroethane, ethyl benzene, and vi nol chlo. 
ride. The results of independent and manufacturer 
tests are provided to assist Air Force and DOD engi- 
neers in a the home water treatment alterna- 
tive for their unique water supply situations. Keywords: 
Home water purification, Carbon adsorbtion of volatile 
organics. 


742,779 
neve | eareeane en PC A10/MF ae 
ta ing Research iter, Vicksburg, MS. 
Float Breakwater Study 


inlet, 
North Coastal Model In \ 
Final rept. Jan 81-Jul 84, 
R. D. Carver, D. G. Markie, W. G. Dubose, and R. E. 
Jensen. Apr 87, 222p Rept no. CERC-TR-87-5 


Two-dimensional (2-D) and three dimensional (3-D) 
hydraulic model investigations were conducted at an 
undistorted linear scale of 1:25 (model to prowctype) to 
acquire data on transmitted wave heights, mooring line 
forces, intermodule connector forces, bottom impact 
velocities, and barge angularities as a function of wave 
climate. These data were needed as input to optimize 
the design of the sloping float breakwater (SFB) con- 
cept whose function would be to protect floating 
dredges being used for sand bypassing at Oregon 
inlet, N.C. The 2-D test michoated eet to that for 89.6- and 
118.4-ft SFB’s (a) the transmission response of both 
Structures is strongly dependent on wave period; hs 
increasing the water depth significantly decreases the 
wave-attenuating capabilities of both structures; (c) for 
most wave forces are similar for 
both SFB and tend to increase with increasing 
depth; and (d) peak flow velocities under the structure 
are generally for the longer SFB. The 3-D tests 
revealed that existing barge connector concept 
would be subjected to extremely high forces during 
impact on a rigid bottom. A softer seafloor condition 
‘eatly reduced the connector forces, but since a soft 
ittom condition could not be guaranteed at all proto- 
type sites, it was determined that the design of the ex- 
isting connector system for ree bottom-impact 
forces was not economically fea A connector 
system design that is isolated from these highly rigid 
bottom-impact forces is feasible, but needs further in- 
depth study. (Author) 
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AD-A181 854/1/GAR PC A14/MF A01 


Statement and 
G. D. Goeke. Apr 87, 316p 
Oyster shells have been removed by means of hydrau- 


lic cutter-head dri from the waters of coastal Lou- 
isiana since 1917. shells have been harvested pri- 
marily for use in construction activities, although a vari- 
ety of other used are common. There has been consid- 
erable controversy over the impacts of shell dredging. 
This Draft Environmental impact Statement has been 
prepared to assess the impacts of oyster shell dredg- 
ing in East Cote Blanche Bay, Atchafalaya Bay, and 
Four League Bay, Louisiana as permitted under 5-year 
permits issued in 1982 that will expire in December 
1987. The document also assesses the impacts of ap- 
plications for 10-year permit extensions that would 
allow continuation of dredging under the same condi- 
tions. These permit actions are being considered 
under the authority of the Section 10 of the River and 
Harbor Act and Section 404 of the Clear Water Act. 
Numerous alternatives have been discussed and eval- 
uated in the document. Keywords: Benthos; Cultural 
Resources; Economic Environment; Endangered Spe- 
cies; Fisheries; Hydrological Resources; Oyster Reefs; 
Pollution; Refuges; Sediments; Turbidity; Water Qual- 
ity. 


742,781 

AD-P005 319/9/GAR PC A02/MF A01 
Booker Associates, Inc., St. Louis, MO. 
Constructability of Laced Reinforced Concrete 
Blast Resistant Structures, 

T. C. Wuennenberg. Aug 86, 20p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p457-476. 


October 1,1987 91 





CIVIL ENGINEERING 
Civil Engineering 


meet selneees concrete blast resistant structures 

and constructed for many years. 

ouraemamtonauee -the-art design of these fa- 
cilities has surpassed adv 


aa ana ae To assist 

contractors through the toh dle De and 

type of construction, certain 

must be built into the contract documents. 

caiennt trtumherdledmie) apmmeasan tion 

should be ited in order to enhance the con- 
laced reinforced concrete structures. 


_ PC A02/MF A01 


Detention 
. W. Pasch. Dec 86, 4p TVA/ONRED/WRF-87/5 


This report provides an assessment of existing tech- 
nologies and developments in fish passage technolo- 
applicable to moving sauger and paddiefish up- 
downstream of the John Sevier detention 


PC A02/MF A01 


nology. 
P. A. Hackney. Dec 86, 3p TVA/ONRED/WRF-87/4 


' provided at TVA's John Sevier Fossil 
Plant (JSF) would involve only warmwater species. Al- 
=~ some anadromous (marine) warmwater spe- 

cies (e.g., American shad, biueback herring) are cur- 
rently passed upstream and downstream through 


downstream fish passage (Project RP 

mately be necessary to adapt this information to the 
= — and site specificity at JSF. (ERA citation 
12: ) 


742,784 
PB87-198933/GAR PC E03/MF E01 
———— Univ., Brisbane (Australia). Dept. of Civil 


inelastic Post-Buckling Behaviour of Tubular 


Research rept., 


S. L. Chan, and S. Kitipornchai. Aug 86, 33p RR- 
CE75 


A numerical procedure for tracing the inelastic post- 
posed the analysts ac path of tubular struts is pro- 
he analysis accounts simultaneously for both 
| and material nonlinearities, including 
in ah ees the influence of strain-unloading. An itera- 
tive numerical arc-length technique is employed in the 
solution procedure, but once strain-unloading is de- 
tected, iterations are suppressed and the procedure 
converted to pure incremental with arc-length con- 
straint only. Predictions of the maximum loads and of 
the post-buckling load-deflection paths using the pro- 
posed approach compared very well with other pub- 
lished analytical results and with tests. The approach 
is simple and may be applied to general thin-walled 
cross-sections and to include cyclic loading. 


742,785 

PB87-199758/GAR PC E03/MF E01 
Queensiand Univ., Brisbane (Australia). Dept. of Civil 
Engineering. 

ya meyer to tab a heh agalana Breaking Wave 
Force on a Vertical Cylinder 

Research rept., 

C. J. Apelt, and J. Piorewicz. Jan 87, 37p RR-CE78 


The total breaking wave force can be considered as 
the sum of the slowly varying wave force and the 
impact force that occurs when a pile is struck by the 
vertical or nearly vertical portion of the breaking wave. 
For the range of experimental data, H sub 0/L sub o 
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magnitude is important in considerations of the fatigue 
life of the structure. 


PC A02/MF A01 
Agency, Cincinnati, OH. 
Weter Engineering Research Lab. 

Computers 


in the Water industry: Impact on the 
Process, 
. Clark. Jun 87, 21p EPA/600/D-87/202 
Recent amendments to the Safe Drinking Water Act 
have | the 


process under the Safe Drink- 
ing Water Act Amendments. Water supply related 
models are presented. The paper concludes that while 
modeling can be very valuable it must be appropriate 
and that models must be field evaluated before they 
are applied in a regulatory context. 


PC A02/MF A01 


Ilinois State Water Div., Champaign. 

Well Nome mates th Effects on Ground- 
Water oo 

Journal article 

M. J. , and J. A. Helfrich. c1986, 8p EPA/ 
600/J-86/373 


Grant EPA-R-809966 

Pub. in Environmental Science and Tech 
n11 p1179-1184 Nov 86. Sponsored by Robert 
Environmental Research Lab., Ada, OK. 


Multiple well installations of selected casing materials 

(ie., creer (PTFE), 304 stainless 

and polyvinyl chloride (PVC)) were con- 

Somaine sampled to determine if well purging and 

construction procedures would significantly bias 

chemical constituent determinations in ground water. 

Water quality results from six monthly sampling dates 

indicate that proper of stagnant water from 

wells and isolation of cement seals are es- 

— for the collection of representative chemical 

cute. he ae differences in purged samples taken 

E, SS, or PVC wells were observed for total 

al carbon and volatile halocarbons, which may 

be linked to the materials’ interaction with ground 

coy h The well casing interferences were not predict- 

ably high or low for any of the materials. (Copyright (c) 
1986 by the America Chemical Society.) 


, v20 
. Kerr 


Construction Equipment, Materials, & 
Supplies 


742,788 

AD-A181 259/3/GAR PC A02/MF A01 
Texas Univ. at Austin. Dept. of Civil Engineering. 
Behavior of High-Strength Concrete Under Biaxial 


Technical rept. (Final) 1 Jun 84-14 Jul 85, 

D. W. Fowler, R. L. Carrasquillo, and E. L. Nelson. 
Jul 86, 11p AFOSR-TR-87-0671 

Grant AFOSR-81-0202 


Research at The University of Texas has been con- 
ducted to determine the properties and behavior of 
plain, high-strength concrete subjected to biaxial- 
cyclic compression. Static and dynamic tests were 
performed on a total of 95 specimens which consisted 
of 5-in. square x 1/2-in. thick plates of concrete. Tests 
were performed in a biaxial test machine developed at 
The University of Texas. The primary variables studies 
were the maximum stress level, expressed as a per- 
cent of the uniaxial-static compressive strength, and 
the biaxial stress ration, expressed as the ratio of the 
vertical to horizontal stress. Other variables included 
the stress range and the effect of the moisture content 
in the material. 


742, 


AD-At81 433/4/GAR PC A11/MF A01 


Texas Transportation Inst., College Station. 

Criteria for Asphalt-Rubber Concrete in Civil Air- 

= Pavements. Volume 2. Evaluation of Asphait- 
Concrete. 


Final rept. Sep 83-Mar 87, 

D. M. Hoyt, R. L. Lytton, and F. L. Roberts. Mar 87, 
240p RF-4982-2, DOT/FAA/PM-86/39-VOL-2 
Contract DTFA01-83-C-30076 

See also Volume 1, AD-A174 687. 


Asphalt rubber concrete and an asphalt concrete con- 
trol were tested in the laboratory and materials charac- 
terizations were generated, including Marshall Stabili- 
ty, resilient modulus, fatigue and fracture properties, 
creep compliance, and permanent deformation prop- 
erties. The characterization parameters and an airport 
runway model for a municipal airport were input into 
the modified ILLIPAVE computer program for analysis 
of rutting and cracking damage and the relative lives of 
the materials in each of four climatic zones. An eco- 
nomic evaluation was then performed comparing the 
costs and service lives of each material in each zone. 
A cracking index of 0.2 was chosen as a comparative 
level. The asphalt-rubber concrete passed the entire 

ign period of 20 years for all climate zones without 
reaching this comparison level. The asphalt concrete 
reac! this level in 10 years or more. A rut depth of 
0.7 inches was chosen as the critical rutting level. For 
all four climatic zones, the asphalt concrete control 
reached the critical rutting level before the asphalt 
rubber concrete; but both materials reached the critical 
level within the 20-year design period. Rutting was 
chosen as the expected critical failure mode for both 
materials in all zones. Keywords: Asphalt rubber con- 
crete; Materials characterization; Modified ILLIPAVE, 
Rutting; Cracking. 


742,790 

AD-A181 599/2/GAR PC A03/MF A01 
Army E Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Maximum Theoretical Specific Gravity of Bitumi- 
nous Paving Mixtures. 

Final rept., 

R. R. Johnson, and K. L. Kelley. Apr 87, 30p Rept 
no. WES/TR/GL-87-8 


To calculate the percentage of voids in a bituminous 
pavement mixture, it is necessary to determine the 
maximum theoretical specific gravity of the mixture. 
Test procedures being used to determine the maxi- 
mum theoretical specific gravity of bituminous mixtures 
made with absorptive aggregates have proved to be 
troublesome. The 1ed procedure has also been 
found to be questionable when used for recycled as- 
phalt pavement testing. This report discusses and 
compares test results and void calculations when dif- 
ferent test procedures are used t determine the maxi- 
mum theoretical specific gravity of absorptive aggre- 
gates n bituminous mixtures. Keywords: Apparent spe- 
Cific gravity, Bulk impregnated specific gravity. 


742,791 

AD-A181 712/1/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Information Tech Lab. 
Computer-Aided Structural Engineering (CASE) 
Project: A Case Study of Finite Element 
Analysis of Concrete Flat Slabs. 

Final rept., 

3 Raisanen. Jan 87, 58p Rept no. WES/TR/ITL-87- 


The is a study aimed at providing guidance for the use 
of finite element analysis programs. As part of the 
Computer-Aided Structural Engineering (CASE) Com- 
mittee study, it focuses on techniques for concrete flat 
slabs. With a purpose of developing criteria for finite 
element analysis of flat slab floors, this report has two 
objectives. To compare methods for the most accepta- 
ble yield and to apply these guidelines to the active 
design problem requires that this report include ele- 
ment selection, initial assumptions, comparisons of 
verification study, results, discussion of results, con- 
clusions, and recommendations using the finite ele- 
ment methods. A powerhouse erection bay floor slab 
was selected for the problem solutions, with the 
GTSTRUDL program's IPBQQ element the only one 
suited to this problem. Keywords: Computer-aided 
design, Concrete slabs, Flooring, Concrete, Finite ele- 
ment method. 


742,792 


AD-P005 320/7/GAR PC A02/MF A01 





Army apres Waterways Experiment Station, Vicks- 
burg, MS. 


S. C. Woodson, and S. A. Kiger. A\ 

This article is from ‘Minutes of the xplosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p477-490. 


Ten one-way reinforced concrete slabs were tested, 
primarily to investigate the effects of shear stirrups and 
Stirrup details on the load-response behavior of the 
slabs. The slabs were rigidly restrained at the supports 
and were loaded with a uniformly distributed pressure. 
Support rotations between 13 and 21 degrees were 
observed. The test series was unique due to the uni- 
form loading and the large support rotations experi- 
enced for the conventionally reinforced concrete one- 
way slabs. The results of these tests indicate that crite- 
ria on shear reinforcement found in current biast-re- 
sistant design manuals are overly conservative. 


742,793 
PB87-194825/GAR PC E03/MF E01 
—— Univ., Brisbane (Australia). Dept. of Civil 


Engineering 
Creep and Shrinkage of the Gateway Bridge Con- 


Reontveh rept., 


pe Koretsky, and D. J. Clifford. Sep 86, 45p RR- 
77 


The recently-completed Gateway Bridge is the largest 
concrete portal bridge in the world. Spanning Quarries 
Reach of the Brisbane River, Brisbane, Queensland, 
Australia, the 260-meter main span consists of a si 

cell box girder varying in depth from 15 meters at 
piers to 5 meters at the center span. The Swiss design- 
ers of the main span used the CEB-FIP Model Code, 
while the designers of the approaches and founda- 
tions used the NAASRA Bridge in ification. A 
testing program was initiated to ascertain if the creep 
and shrinkage characteristics of the mainspan con- 
crete conform to the approach of these two codes. 
Comparisons of the experimental results and the theo- 
retical CEB-FIP/NAASRA predictions are presented. 
Various modifications to both codes are postulated, 
with reference both to work presently being conducted 
and future recommended work. 


Highway Engineering 


742,794 

AD-A181 373/2/GAR PC A03/MF A01 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Geotechnical Lab. 

Pavement Evaluation Concepts Using Nondestruc- 

= Structural Evaluation and Pavement Condition 
x. 

Final rept. Oct 84-Sep 86, 

J. W. Hall. Apr 87, 35p Rept no. WES/MP/GL-87-5 


A logical method for pavement evaluation utilizing both 
nondestructive procedures for structural analysis and 
pavement condition distress to identify maintenance 
needs is presented. Alternatives for maintaining de- 
sired serviceability are categorized as routine mainte- 
nance, major maintenance, rehabilitation, and recon- 
struction. The alternatives are selected based on 
levels of the pavement condition index and results of 
nondestructive testing structural evaluation. A flow- 
chart outlining the decision process of identifying ap- 
propriate alternatives is presented. Specific pave res Te 
are selected as a function of the pavement type and 
the severity level of the distress. Keywords: Airfield 
pavement; Condition survey; Roads and streets. 


742,795 

PB87-198289/GAR PC E05/MF E05 
National inst. for Transport and Road Research, Preto- 
ria (South Africa). 

Advances in Pavement Design and Rehabilitation 
C. R. Freeme, and V. P. Servas. 1985, 35p CSIR- 
RR-421 

Summary in Afrikaans. 


The paper discusses advances in pavement design 
and rehabilitation since the Annual Tra tion 
Convention of 1984. Recent Heavy Vehicle Simulator 
(HVS) testing has shown that subbases have a marked 
influence on the behavior and the long term life of 


Pavement structures. The paper categorizes pave- 
ments into three classes in terms of subbase, i.e. 
granular (uncemented) and —_ and weakly ce- 
mented inular subbases, and discusses their re- 


spective 

made for the more widespread use of strongly cement- 
ed materials. Furthermore, additional parameters and 
criteria for new construction and rehabilitation design 
are suggested. 


742,796 
P867-199295/GAR PC A09/MF AO1 
irginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept ot of Civil a ae 
-Effectiveness of Bridge Repair Details and 
foi Part 1. Final Report, 
1eap Weyers, P. D. Cady, and J. M. Hunter. May 87, 
1 
See also Part 2, PB87-199303. Prepared in coopera- 
tion with Pennsylvania Transportation Inst., University 
Park. ———— by Federal hy get Agusta. 
. Pennsylvania ennsylvania 
mene he Transportation, sae ane 


Bridge maintenance, r , rehabilitation, and re- 
ey activities are va~ Carried out at the dis- 
level. Consequently, different approaches to the 

pe problems have evolved within the Common- 
weaith. In the interest of the traveling public, it is es- 
sential that the most cost-effective procedures be 
identified and that the details of these procedures be 
disseminated throughout the state. In the project, 21 
corrective maintenance and rehabilitation activities 
— identified relative to simply-supported, Interstate- 
class bridges in Pennsylvania. Forty-nine procedures 

and methods related to these activities were compiled 
from visits to all eleven districts in the 
state. By means of an expert encounter session proce- 
dure, cost and service life data for the various proce- 
dures and methods were obtained. This permitted the 
selection of procedures on the basis of minimum life- 
cycle cost. results are presented in the form of a 
decision matrix. A sensitivity analysis of the life-cycle 
cost results indicated that the decision matrix is stable. 
The details of the cost-effective procedures are pre- 
sented here and in a separate Implementation Report. 


742,797 
P667-199903/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
on of Civil ae mage 
-Effectiveness of Bridge Repair Details and 


pate nny AS TK, A, 
R. E. Weyers, P. D. Cady, and J. M. Hunter. May 87, 


35p 
See also Part 1, PB87-199295. Prepared in coopera- 
tion with Pennsylvania Transportation Inst., University 


Park. Sponsored by Federal Hi ay Administration, 
Harrisburg, PA. Pennsylvania Div., and Pennsylvania 
Dept. of Transportation, Harrisburg. 


The implementation report is intended to provide direct 
applicability, in the field, of the results of the research 
project, ‘Cost-Effectiveness of Bridge Repair Details 
and Procedures’. The implementation report presents 
the results of the economic analysis of 49 bridge cor- 
rective maintenance and rehabilitation methods that 
are applicable to simply-supported Interstate-class 
highway bridges in Pennsylvania. Based on a minimum 
life-cycle cost analysis, 30 of the 49 methods were de- 
termined to be feasible solutions. The 30 methods 
consist of both contract and force-account work. In- 
cluded in the implementation report is a decision tree 
that can be used to select an appropriate corrective 
maintenance or rehabilitation method. Eight of the 30 
methods are identified as force-account work. Stand- 
ard methods are presented for these. The standards 
include references, application, limitations, materials, 
specifications, crew composition, equipment require- 
ments, man-hours, and procedure. Sketches and de- 
tails are included when appropriate. 


742,798 

PB87-209391/GAR 

Wiss, Janney, Elstner Associates, 
Junction, NJ. 

Restoration of Strength in Adjacent Prestressed 
Concrete Box Beams. Final Report, 

H. K. Preston, A. E. N. Osborn, and C. E. Roach. 14 

May 87, 133p WJE-841207-F, FHWA/PA-86/ 

044 +84-21 

See also PB86-170974. Sponsored by Federal High- 
way Administration, Harrisburg, PA. Pennsylvania Div., 

and Pennsylvania Dept. of Transportation, Harrisburg. 
Office of Research and Special Studies. 


PC A07/MF A01 
Inc., Princeton 


742,801 


CIVIL ENGINEERING 
Soil & Rock Mechanics 


The research project is aimed at the development and 
implementation of methods to restore ay to dete- 
riorated prestressed concrete box beams used in 

built in the early 1950's. Rane oy 

various methods to restore strength in 

bridges, but none specifically applicable to adjacent 
box beams. Two external reinforcement repair 
schemes were developed and trial installations were 
made. Each included the removal of deteriorated con- 
crete, placement of reinforcing bars or post-tensioned 
tendons and application of gunite to the soffit of the 
beam. In Scheme 1, epoxy-coated reinfor bars 
were used. This procedure restores ultimate flexural 
Capacity, but does not restore lost prestress. It is the 
least costly method. In Scheme 2, post-tensioned, 
epoxy-coated strand were used. This restores the full 
ultimate flexural capacity and most of the lost pres- 
tress, but may cause some relatively tensile 
stresses on the tops of beams at their ends. ities 
were encountered in installing the post-tensioned sys- 
tems, but its performance was good. 


742,799 

PB87-209615/GAR PC E07/MF E01 

Statens Vaeg- och Trafikinstitut, Link (Sweden). 

Vaegars Rapport fran ett 

Arrangerat av (Statens ee 

8 Oktober 1986 i Linkoeping 

Same Capacity of the Roads: A from a 
Organized by the VT! Road and 

Traffic Research ) and the Road Laborato- 

ry on 8 October 1986 in en 

1987, 165p VTI/MEDDELANDE-51 

Text in Swedish. 


may aye ee pay ee gen 
road network and its bearing 

ae we design and the bearing capacity; peanedins 
of pavement and underground materials; Bearing ca- 
pacity measurement at instrumented roads; Measure- 
ment it and monitoring of reference/observa- 
tion road stretches; and Practical use of bearing cap- 
city measurement at reinforcement of roads. 


Soil & Rock Mechanics 


742,800 

AD-A181 381/5/GAR 
Northwestern Univ., Evanston, IL. 
Flow and Failure of Rocks, 
Geomaterials. 


Final rept. 1 Oct 83-31 Oct 85, 
S. Nemat-Nasser. 27 Oct 86, 4p AFOSR-TR-87-0596 
Grant AFOSR-84-0004 


This research was to investigate the micromechanics 
of flow and failure of rocks and concrete at moderate 
to very high pressures. The theoretical work was to 
evaluate microcrack initiation under overall compres- 
sion, interaction between cracks, and the final failure 
mode of materials. A testing facility was established for 
evaluating failure modes of solids. Keywords: 
Micromechanical modeling; Experiments; Brittle-Duc- 
tile transformation. 


PC A02/MF A01 
, and Other 


742,801 
AD-A181 388/0/GAR PC A16/MF AO1 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

Rate Effects on 


the One-Dimensional 
i of Four Sortiatly Saturated Soils. 
Final rept. Mar 85-Nov 86, 
J. V. Farr. Dec 86, 373p Rept no. WES/TR/SL-86-46 


The one-dimensional or uniaxial strain response of 
most soils subjected to high-intensity transient loads 
differs from the response measured under static condi- 
tions. As the time to peak pressure decreases, most 
soils exhibit a stiffening of the stress-strain response. 
That stiffening is usually referred to as a loading rate 
effect. Some researchers have suggested that, as the 
time to peak pressure approaches the submillisecond 
range, an increase up to fivefold in the modulus 
occurs. Other researchers have shown no loading rate 
effects for a soil under uniaxial strain conditions. An 
explosive-loaded uniaxial strain test device was modi- 
fied and used in this study to obtain submillisecond 
loading times in the laboratory. The results obtained in 
this device were supplemented with those from an ex- 
isting state-of-the-art uniaxial strain device to obtain 


October 1,1987 93 





CIVIL ENGINEERING 


Purdue Univ., Lafayette, IN. School of Civil Engineer- 


Pinal tept'} Sep e28 Feb 7 
Final rept. ead ¢ 
J. L. Chameau, R. D. Holtz, N. Sivak 


aoe one and A. B. Huang. 30 Apr 
-TR-87-0777 


Grant AFOSR: 


Morr itp 


preted stress-strain curves of wo rate, pore pres- 
wana Sa, ae borehole disturb- 

ance. These factors were found to affect, significantly, 
the stress-strain response and shear strength of the 
soil. Presence of a remolded annulus was found to be 


expansion curves, and thus interpreted 
stress-strain response, obtained from commercially 
available probes with a standard strain rate he teamed 


of Joints. 
E. P. Chen. Mar 87, 66p SAND-86-1122 
Contract ACO04-76DP00789 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The numerical implementation of a constitutive model 
for jointed rock media is the subject of investigation in 
this report. The constitutive model is based on the con- 
tinuum assumption of strain-partitioning among the 
elastic rock matrix and joint sets with nonlinear normal 
and shear responses. Rate equations for the stress- 
strain response of the jointed media have been formu- 
lated. A numerical incremental solution scheme to 
these equations has been developed. It has been im- 
plemented into the finite element code JAC as an addi- 
tional material model. input instructions and FOR- 
TRAN listi of the material model pertaining to exe- 
cution of J © on the Sandia Cray 18 are included in 
the Appendix. Several sample problems have bee 
solved for demonstration . Interpretation and 
discussion of these results are presented. (ERA cita- 
tion 12:026006) 


742,804 

PB87-197638/GAR PC A09/MF A01 
Puerto Rico Univ., Mayaguez. Dept. of Civil Engineer- 
W 5 

Rainstorm Related Terrain Failures in Puerto Rico. 
Technical completion rept. (Final), 

M. W in, J. A. Perez, and A. S. Andrews. Jun 84, 
178p OWRT-A-077-PR(1) 

Contract 14-34-0001-2141 

Prepared in cooperation with Puerto Rico Univ., Maya- 
guez. Water Resources Research Inst. Sponsored by 
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pray 2 of Water Research and Technology, Washing- 
ton, DC. 


A study of sinkhole related terrain failures in the bian- 
ket sand plains of North-Central Puerto Rico was con- 
ducted between September 1, 1982 and May 31, 
1983. An effort was made to determine the relation be- 
tween the appearance of sinkholes, intensity of rain- 
fall, and ground water fluctuations. Sinkholes are relat- 
ed to rainstorms but not water table fluctuations. Most 
—"z in the blanket sand plains are due to ravel- 


742,805 
PB87-199774/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of phere E 

Study 2. 


Techruea! f rept., 
P. Salminen. 1987, 32p TR-1/87, ISBN-951-754-129- 


5 
See also PB86-137817. 


Drillability studies before excavation start-up improve 
dice Us Giiwe enapanks treaty competion 
mation of equipment. Increasing competition 
between contractors as well as in drilling equipment 
sales to foreign mine and rock drillability to improve 
of competing and to obtain the best possible 
results, both technically and economic~'lly. 
i ity studies have been done in the Laboratory of 
Mining i ing at the Helsinki University of Tech- 
nology the years 1982-1985. The results show 
that penetration rate in bench drilling and in tunneli 
can be reliably predicted for practical purposes by 
in the case of solid and homogeneous rock types. Reli- 
Oe DE See See one estat 
ed by the Vickers’ hardness of the rock. A reliable pen- 
etration rate prognosis demands representative rock 
samples. The penetration speed in ruptured and unho- 
mogeneous rock types can not be estimated. 


General 


742,806 
N87-23819/2/GAR 

(Order as N87-23818 PC A04/MF A01) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Recent Advances in the Nonlinear Analysis of 


Laminated Composite Plates and Shells. 

J. N. Reddy, and K. Chandrashekhara. Apr 87, 7p 

In Vibration Inst., the Shock and Vibration Digest, v19 
n4 p3-9. Sponsored in part by Navy and Army. 


Progress in the nonlinear analysis of laminated com- 
posite plates and shells is discussed. Emphasis is on 
literature that deals with the development of material 
modeling and simultaneous treatment of geometric 
and material nonlinear effects in the analysis of fiber 
reinforced composites. 


742,807 
N87-24008/1/GAR PC AO5/MF A0O1 
Hanover Univ. —. F.R.). Inst. fuer Statik. 

of the Buck’ 


A. Menzel. Apr 86, 78p MITT-31 
In German; English Summary. 


The stability of hemispherical containers filled with a 
liquid was investigated, with particular attention to the 
oe =< trical imperfections. The nonlinear 

| formulation of the problem is based upon 
the Gone shell theory of Wiassov. The filling of the 
container is of particular importance since conditions 
of high buckling sensitivity are always given for partial 
filling. Based on a two-parameter description of the 
loading, the critical buckling parameters which repre- 
sent an upper limit for the stability of the shell during 
the complete filling operation were calculated. The 
postbuckling behavior of a perfect shell can be related 
to a disturbance sensitivity. The influence of various 
imperfections and prebuckling depths was demon- 
strated by load-deformation curves. For poor prebuck- 
ling modes, percentage decreases of the critical buck- 
ling parameters were computed. On this basis, sug- 
gestions as to the form of the buckling-safety check 
are given 


COMBUSTION, 
ENGINES, & 
PROPELLANTS 


Combustion & ignition 


742,808 


AD-A181 267/6/GAR PC A02/MF A01 
California Univ., Davis. Dept. of Mechanical Engineer- 


ing. 

Ae and Kinetic 7 pr in Flames. 
Annual rept. 1 Mar 86-28 Feb 

C. K. Law. 1 May 87, 6p AFOSR: ‘TR-87-0736 
Grant AFOSR-85-0147 


The flame response in realistic situations is governed 
by the detailed kinetics of chemical reactions, the diffu- 
sion of heat and mass, and the aerodynamic process- 
es of stretching, turbulence, and large-scale flow non- 
uniformity. During the reporting period good progress 
ee ee eee 
-_— soot formation in diffusion flames, and analyti- 
cal modeling of the kinetic and thermal effects on the 
structure of diffusion flames. 


742,809 

AD-A181 504/2/GAR PC A06/MF A01 

are Research, Inc., Billerica, MA. — 
Assisted Hydrocarbon 

and Sensitivity Analysis. 

Final rept., 

R. C. Brown, C. E. Kolb, R. A. Yetter, F. L. 

and H. R. Rabitz. Mar 87, 124p ARI-RR-580, 

AFOSR-TR-87-0627 

Contract F49620-86-C-0087 


Solid boron has long been recognized as a potential 
high volumetric density propellant for volume limited 
air breathing propulsion systems. However, achieving 
this potential has proved difficult due to low combus- 
tion and heat release efficiencies encountered when 
solid boron slurries are added to conventionally de- 
signed combustors. The combustion of solid boron 
particles with an oxygen based oxidizer has long been 
known to be a complex process involving both hetero- 
geneous (gas/solid) and homogeneous (gas/gas) 
chemical kinetics. The difficulties in achieving the an- 
ticipated potential of boron assisted propeliants in 
practical applications has created a need for improved 
understanding of the basic chemical and physical 
processes in these systems. 


742,810 


AD-A181 576/0/GAR PC A03/MF A01 
California Univ., Irvine. Dept. of Mechanical Engineer- 
ing. 

Vaporization, Ignition. 

Parallel Fuel 

Rept. for Oct 85: q 

R. H. Rangel, and W. A. Sirignano. Mar 87, 42p 
AFOSR-TR-87-0592 

Grant AFOSR-86-0016 


An analysis of the combined mechanisms of heat 
transfer, vaporization, ignition, and combustion of two 
parallel fuel droplet streams injected in a hot, oxidizing 
gas flow is presented. The analysis gives a qualitative 
understanding of the various complex phenomena in- 
volved in the vaporization and ignition of one stream of 
droplets followed by the propagation of the flame to a 
second stream and the establishment of diffusion 
flames surrounding each droplet stream. The two-di- 
mensional physical model consists of a constant-prop- 
erty oxidizing gas flowing with a uniform velocity be- 
tween two insulated planes. The temperature of the 
gas at the inlet of the channel is specified. The fuel 
droplet streams are represented as two parallel drop- 
let sheets injected at prescribed locations within the 
gas flow. Liquid temperature, dropiet radius, as well as 
droplet sheet density and velocity are specified at the 
inlet. Keywords: Spray combustion, Ignition of sprays, 
Flame propagation in sprays. 





742,811 
AD-A181 667/7/GAR PC A09/MF A01 
United Technologies Corp., San Jose, CA. Chemical 


Systems Div. 
Coupling Acoustic Velocity Oscillations 
and Solid Combustion. 
Technical rept. (Final) 1 Mar 81-15 Oct 85, 
FL Dunlap’ | Aug 86, 199 AFOSR TReposio 

. Dunlap. 1 , 1 -TR-87-0612 
Contract £49620-84.C-0081 


The fluid mechanics of the coupling between acoustic 
waves and the solid propellant combustion have been 
Studied in a cold flow simulation of a solid propellant 
rocket motor. The axial variation of the oscillatory heat 
flux shows substantial deviations from the behavior ex- 
ported Som See Se Saas One Saeeesee ees 
models of velocity coupling that are currently used in 
combustion stability analyses. Keywords: solid propel- 
lants, combustion, acoustics, instability. 


742,812 
AD-A181 717/0/GAR PC A03/MF A01 
California Univ., Irvine. Dept. of Mechanical Engineer- 


ing. 

Integrated Approach to Spray Combustion Model 
Development. 

Rept. for Oct 85-Oct 86, 


W.A. nano. Dec 86, 33p AFOSR-TR-87-0581 
Grant AFOSR-86-0016 


ee eee SS aes Se ee 
ment of a more powerful spray combustion model 
discussed. A model is sought that treats, na menae- 
cally-efficient manner, unsteady, multidimensional, tur- 
bulent reacting flows with polydisperse, multicompon- 
ent sprays and properly accounts for transient droplet 
heating and vaporization, liquid-phase mass diffusion, 
and droplet drag and trajectory. Major advances are 
reviewed and important issues r for resolution 
are discussed. K ds: Fuels, ropes, Vaporiza- 
tion, Drag, Sprays, Combustion, Flame propagation. 


742,813 

AD-A181 726/1/GAR PC A02/MF A01 
California Univ., Irvine. Dept. of Mechanical Engineer- 
ing. 

Transient Combustion Computations. 

Rept. for Oe Beet 


86, 
W.A. nano. Sep 86, 5p AFOSR-TR-87-0580 
Grant AFOSR-86-0016 


Many practical combustion devices involves direct in- 
jection of liquid fuel into the combustion chamber, e.g., 
gas turbine engines, diesel engines, rockets and 
ramjet engines, and furnaces. Typically, the fuel is of 
sufficiently low volatility that vaporization is an impor- 
tant or controlling factor in the rate of combustion. It is 
desirable, therefore, to analyze the trajectories, heat- 

, and vaporization of the large number of droplets in 
a fuel spray and to account for the exchange of mass, 
momentum, and energy between the liquid and gas 
phases in order to predict combustor performance, 
Stability, and pollutant emission. A review is made of 
one-dimensional, unsteady and axisymmetric, un- 
steady spray combustion calculations. Proper formula- 
tion of the governing two-phase equations are dis- 
cussed. Problems of ignition and flame propagation 
are examined. Since droplet lifetime is of the same 
order to magnitude as time for heat transport through 
the droplet, transient heating of the droplets is consid- 
ered together with effects of internal droplet circulation 
due to shear forces on the droplet surface. Keywords: 
Sprays, Combustion, ignition, Fuels, Droplets, Vapori- 
zation, Drag. 


742,814 

AD-A181 752/7/GAR PC A04/MF A01 
Colorado State Univ., Fort Collins. 

Physical of Large-Area Fire Piumes. 
Technical rept. 1 83-31 Aug 86, 

M. Poreh, J. E. Stout, J. E. Cermak, and J. A. 
Peterka. 31 Aug 86, 68p CER85-86MP-JES-JEC- 
JAP23, DNA-TR-85-364 

Contract DNA001-83-C-0229 


The study identified four regions of distinct characteris- 
tics in large-area fires: a shallow combustion layer, a 
radial convective boundary layer, a central core and a 
vertical convective plume. Vigorous mixing with the 
ambient air occurs in the radial convective boundary 
layer, where the hot burned fuel rises in the form of 
thermals. Such thermals are formed over continuous 
combustion layers as well as over large-area fires 
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distinct closely spaced, small fires. The 


# g rr $336 
ile 


N 
BA 
4 & 
~ 
Hn 


This 
Giscussions that took piace during the severth. and 


- , which were held at California Institute 
of 


Yale Uni Haven, 
respectively. ( RA citation 12: 025427) 


742,816 


N87-23691/5/GAR 

National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 

Low Power Arcjet Thruster Pulse 

C. J. Sarmiento, and R. P. Gruber. 1987, 29p NAS 
1.15:100123, E-3645, NASA-TM-100123 

Presented at the Joint Propulsion Conference (23rd), 
San Diego, CA., 29 Jun-2 Jul 87. Sponsored by AIAA, 
SAE, ASME and ASEE. 


PC A03/MF A01 
Administration, 


An investigation of the pulse ignition characteristics of 


cluding pulse generator rate of 

was conducted with an arcjet test 

trogen gas mixtures to simulate fully decomposed ny. 
drazine. Over all ranges of thruster and pulser param- 
eters investigated, the mean breakdown voltages 
varied from 1.4 to 2.7 kV. Ignition tests at elevated 
thruster temperatures under certain conditions re- 
vealed occasional breakdowns to thruster ee 
higher than the power converter output 

post breakdown discharges sometimes fai to —_ 
tion to the lower voltage arc discharge mode and the 
thruster would not ignite. Under the same conditions, a 
transition to the arc mode would occur for a subse- 
quent pulse and the thruster would ignite. An automat- 
ed 11 600 cycle starting and transition to steady state 
test demonstrated ignition on the first pulse and re- 
quired application of a second pulse only two times to 
initiate breakdown. 


742,817 


PAT-APPL-6-872 716/GAR PC A03/MF A01 
Department of Energy, Washington, DC. 


742,819 


Fuel & Propellant Tanks 


and Their Use Lean 
Catalytic igniters to Ignite Hy- 


W. J. McLean, L. R. Thorne, and J. V. Volponi. Filed 

10 Jun 86, 48p DE87007187 

Contract ACO4- aoe 

bn for foreign Soe Of 
paw me available NTIS. Portions of this document 
are illegible in microfiche products. 


Air Force Office of Scientific Research, 


Sponsored 
Bolling AFB, 


A two-dimensional model of a constant-density diffu- 
sion controlled reaction between unmixed 


Monitoring 
po Me 
e 
Bk xiund and W. Crow. Mar 87, 149p EPA/600/4- 
S7/016 
Contract EPA-68-02-3994 
Sponsored by Environmental Monitoring Systems 
Lab., Las Vegas, NV. 


Underground storage tanks (USTs) and their associat- 
ed piping are potential sources of environmental 
contamination. Since the 1984 Amendments to the 
Resource Recovery and Conservation Act (RCRA) re- 
quire regulation of underground stor — tens 
the U.S. Environmental Protection PA) is 
currently investigating topics related to us *s to aid in 
developing regulations. EPA has contracted with the 
Radian Corporation to compile information on the vari- 
ous types of external (out-of-tank) monitoring systems 
or techniques which can be used to detect leaks or 
spills of petroleum hydrocarbon products. The com- 
piled data were used to categorize external petroleum 
leak monitoring devices or techniques by functions 
and type, and the data will aid in the future develop- 
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Fuel & Propellant Tanks 


ment of uniform performance criteria for commercially 
available external leak monitoring methods. The 
present study, which is limited to external (outside-the- 
tank) petroleum leak monitoring devices, supports the 
EPA effort by providing information on the number, 
type, and performance capabilities of available leak 
monitors. The literature was searched to collect gener- 
al information on external petroleum leak monitors 
and, more specifically, to develop a list of vendors. Ad- 
ditional information was collected from equipment ven- 
dors, trade groups, and other researchers. 


Jet & Gas Turbine Engines 


‘42,820 
ADAis1 nchenenl Sys 5 Co, PC eS. A01 
Thermo Mechanical tems Canoga 
rat a Twin-Spool Turbo: 
a 


Diesel Engine. 
Final rept. Sep 83-Jun 


R. Hess, J. F. Ki . and J. L. Harp. Aug 86, 127p 
SR-41, TACOM-TR-13197 
Contract DAAE07-83-C-R129 


The analysis, design, fabrication and experimental 
testing of a twin spool t was conducted for 
the Cummins NTC-475 diesel engine. Two major de- 
signs of the twin-spool turbocharger were fabricated 
and tested: 1) Compact ign, concentric shaft-to- 
shaft bearing coupled t ger incorporating a) 
split 40 deg backswept impeller, b) split AiResearch 

Ti8A85 turbine rotor, c) adjustable vaned compressor 
diffuser, and d) nozzleless AiResearch turbine (volute) 


18A40/TiBA85 turbine rotor/exducer 
combination, and d) divided volute, nozzle 
turbine housing. While bench tests were performed on 
both designs, engine testing was successfully carried 
out using the latter . Tests indicated that the 
second twin-spool ration gave performance 
comparable to the originally equipped two-stage turbo- 
charger system of the NTCLare diesel engine (rated 
BHP of 425 hp at 2100 RPM, best BSFC of 0.35 at 
ne ee ee ne ate 
lugging range to -_ RPM aah 1300 RPM, as origi- 
nally equipped). T tion gave peak com- 
pan Be on Bp B% and peak turbine ine effi- 
ciency of about 80%, both attributed to 


742,821 

AD-A181 510/9/GAR PC A06/MF A01 
Textile uel tekanl Hatforo, PA. 

Assessment of Weaving for Turbine Com- 


Pinal rept. 23 Jun 86-23 Jan 87, 

M. J. Jupina, and T. Lynch. 23 Jan 87, 101p AFWAL- 
TR-87-2027 

Contract F336 15-86-C-2651 


This report evaluates the ability of current textile weav- 
ing looms to manufacture fiber pre-forms for compos- 
ite components of gas turbine . It is concluded 
that no current loom has the to automate the 
fabrication of components with ae fiber orienta- 
tion coupled with through-the-thickness reinforcement. 
The company intends to pursue the design of such a 3- 
dimensional loom through a separate contract. 


742,822 
AD-A181 558/8/GAR PC AOS/MF A01 
Minnesota Univ., Minneapolis. Dept. of Mechanical En- 


ing. 

Studies of Gas Turbine Heat Transfer Airfoil Sur- 
face and End-Wail. 

Annual progress rept. 28 Feb 86-1 Apr 87, 

E. R. Eckert, R. J. Goldstein, and T. W. Simon. Apr 
87, 78p AFOSR-TR-87-0701 

Contract F49620-85-C-0049 


This report documents work on the topic of heat trans- 
fer from gas turbine airfoil, end-wall and internal pas- 
sage surfaces. The research is divided into the follow- 
ing subtopics: curvature effects, including transition 
and film cooling; and airfoil heat transfer, including por 
tions near the endwall. Keywords: Cascade structures; 
End-all curvature. 
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742,823 
AD-A181 676/8/GAR 


PC A12/MF A01 
in Axial-Flow 


bag | Aerodynamics, 
M. F. Platzer, and F. O. Carta. Mar 87, 274p Rept 
no. AGARD-AG-298-VOL-1 


Partial contents: Linearized Unsteady Aerodynamic 
Theory; Classical Two-dimensional Methods; Three di- 
mensional flows; Numerical Methods Unsteady Tran- 
sonic Flow; Stall Flutter; Unsteady Aerodynamic Meas- 
urements Flutter Research and in Forced Vibration 
Research; Understanding Fan Blade Flutter through 

Linear Cascade Aeroelastic Testing and Unsteady 
pr A Measurements Rotors. 


742,824 
fey 750/1/GAR +> egegd A01 
ostgraduate School, Monter 
Development of a One-Dimensional Un- 
steady Euler Code for Wave Rotor Applications. 
Master's 


thesis, 
D. T. Johnston. Mar 87, 204p Rept no. NPS67-87- 
002 


The wave rotor consists of simple tube-like passages 
along and around the periphery of a drum which ro- 
tates between end walls containing inlet and outlet 
(partial admission) gas ports. Compression and expan- 
sion processes occur in a cyclically periodic unsteady 
process within the rotor such that a high pressure 
driver gas is used to compress a low pressure driven 
gas. The compressed driven gas is led from the outlet 
port to the combustor and brought back into the rotor 
as the driver. The EULER? Fortran a9 oabyd com- 
one-dimensional unsteady flow on the 
method of Verhoff was extended to provide 
tracking and correcting of ae flow to right 
or left and open and end boundary conditions. 
The program was run on four shock tube test cases to 
poe Be ny bw range of capability of the revised 
2 code. Further extensions and test verifications 
are recommended so that the code is suitable for wave 
rotor applications. K' ‘ds: Wave Rotor; Euler Code; 
Computational Fluid Dynamics. 


742,825 

AD-A181 763/4/GAR PC A11/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Lab. yay Appliquee. 
Aeroelasticity in Turbomachines. 


Theoretical and aha a 


Final rept. 2 May 84-1 Nov 85, 

A. Boelcs, and T. H. Fransson. 1986, 235p AFOSR- 
TR-87-0687 

Grants AFOSR-84-0105, AFOSR-81-0251 

See also Appendix A5, AD-A180 534. Sponsored in 
part by Grant AFOSR-83-0063. 


The aeroelastician needs reliable, efficient methods 
for calculating unsteady blade forces in turboma- 
chines. The validity of such theoretical or empirical 
prediction models can be established only if research- 
ers apply their flutter and forced vibration predictions 
to a number of well documented experimental test 
cases. In the present report, the geometrical and time- 
averaged flow conditions of nine two-dimensional and 
quasi-three-dimensional experimental (mainly) stand- 
ard configurations for aeroelasticity in turbomachine- 
cascades are given. Some aeroelastic test cases are 
defined for each configuration, comprising different in- 
cidence angles, Mach numbers, interblade phase 
angle, reduced frequencies, etc. Furthermore, a pro- 
posal for uniform nomenclature and reporting formats 
ts included, in order to facilitate the comparison of dif- 
ferent experimental data and theoretical results. In 
total, results from 15 theoretical prediction methods 
have been compared with each other, and with experi- 
mental data. The comparative investigation has shown 
that present theoretical models can predict accurately 
the aeroelastic behavior of certain cascade configura- 
tions in two-dimensional flow. Other configurations, on 
the other hand, cannot be predicted as well. It is con- 
cluded that, although present methods can predict sta- 
bility limits in some cases, the physical reasons for flut- 
ter in cascades are not yet fully understood. Further 
investigations, both experimental and theoretical, are 
thus urgently required. (Switzerland). 


742,826 


AD-A181 795/6/GAR PC A06/MF A01 


Naval Postgraduate School, Monterey, CA. 
investigation of the Hot Corrosion Protectivity Be- 
havior of Platinum Modified Aluminide Coatings on 
Nickel-Based Superalloys. 


Master's thesis, 
R. E. Malush. Mar 87, 101p 


The adverse operating environments encountered by 
marine gas turbine components has necessitated the 
development of various protective coating systems. 
Diffusion aluminide coati have been used success- 
fully for many years to nce the hot corrosion re- 
sistance of turbine blades and vanes. Recently, it has 
been found that by modifying these standard aluminide 
coatings with a thin platinum underlay, significant im- 
provements in temperature corrosion resistance 
can be achieved. Using a laboratory furnace specifical- 
ly modified to reproduce hot corrosion attack morpho- 
logies, the effects of selected platinum-aluminide coat- 
ing variables were investigated on two 
nickel-base alloy substrates. Keywords: Tur- 
bines, Blades. tings, Platinum Aluminides, Chromi- 
um, Corrosion. 


742,827 
N87-22767/4/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
yap! Stator/Rotor Interaction. 
P. C. E. Jorgenson, and R. V. Chima. 1987, 7p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p5-11. 


The major thrust of the computational analysis of tur- 
bomachinery to date has been the steady-state solu- 
tion of isolated blades using mass-averaged inlet and 
exit conditions. Unsteady flows differ from the steady 
solution due to interaction of pressure waves and 
wakes between blade rows. To predict the actual com- 
plex flow conditions one must look at the time accurate 
solution of the entire turbomachine. Three quasi-three- 
dimensional Euler and thin layer Navier-Stokes equa- 
tions are solved for unsteady turbomachinery flows. 


742,828 
N87-22768/2/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Administration, 
Cleveland, OH. Lewis Research Center. 
Simulation of Turbine Flows. 
J. J. Adamezyk, and R. A. Mulac. 1987, 8p 
In Its Structural integrity and Durability of Reusable 
Space Propulsion Systems, p13-20. 


A flow model has been developed for analyzing multis- 
tage turbomachinery flows. This model, referred to as 
the average passage flow model, describes the time- 
averaged flow field with a typical passage of a blade 
row embedded within a multistage configuration. Com- 
puter resource requirements, Ng empirical 
modeling, formulation code dev it, and mullti- 
tasking and storage are discussed. Illustrations from 
simulations of the space shuttle main engine (SSME) 
fuel turbine performed to date are given. 


742,829 
N87-22769/0/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Progress in the Prediction of Unsteady Heat 
Transfer on Turbine Blades. 
T. Cebeci, R. J. Simoneau, A. Krainer, and M. F. 
Platzer. 1987, 7p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p21-27. 


Progress toward developing a general method for pre- 
dicting unsteady heat transfer on turbine blades sub- 
ject to blade-passing frequencies and Reynolds num- 
bers relevant to the Space Shuttle Main Engine 
(SSME) is discussed. The method employs an invisid/ 
viscous interactive procedure which has been tested 
extensively for steady subsonic and transonic external 
airfoil problems. One such example is shown. The 
agreement with experimental data and with Navier- 
Stokes calculations yields confidence in the method. 
The technique is extended to account for wake gener- 
ated unsteadiness. The flow reversals around the 
Stagnation point caused by the nonuniform onset ve- 
locity are accounted for by using the Characteristic 
Box scheme developed by Cebeci and Stewartson. 
The coupling between the inviscid and viscous meth- 





ods is achieved by using a special procedure, which, 
with a novel inverse finite-difference boundary-layer 
method, allows the calculstions to be performed fer a 
wide range of flow conditions, including separation. 
Preliminary results are presented for the stagnation 
region of turbine blades for both laminar and turbulent 
flows. A laminar model problem corresponding to a 
flow on a circular cylinder which experiences the peri- 

odic passing of wakes from turbine blades is present- 
ed to demonstrate the ability of the method to calcu- 
late flow reversals around the stagnation region. 


742,830 
N87-22770/8/GAR 

(Order as N87-22756 PC A10/MF A01) 
om UB Research Center, Buffalo, NY. 


M. G. Dunn, W. J. Rae, and D. L. Rigby. 1987, 4p 
In NASA. Lewis Research Center Structural Integrity 


—= torres of Reusable Space Propulsion Systems, 
p: 


Efforts in support of the Space Shuttle Main Engine 
(SSME) structural durability program have concentrat- 
ed on obtaining detailed time-averaged and time-re- 
solved (or phase-locked) measurements on a full- 
scale rotating turbine both with and without cold 
injection and on theoretical studies designed to im- 
prove the prediction capability for these turbine flows. 
The experimental efforts have concentrated on use of 
the Garrett TFE 731-2 hp turbine. However, it has been 
to apply the theoretical efforts to pri 

heat-flux distributions obtained for two additional tur- 
bines - i.e., (1) the Garrett low aspect ratio turbine 
(LART) and (2) the Teledyne 702 turbine. The experi- 
mental technique is the short duration, shock-tunnel 
approach, in which fast-response, thin-film resistance 
thermometers are used to measure surface tempera- 
ture histories at prescribed locations on the turbine 
component parts. Heat-flux values are then inferred 
from the temperature histories by using standard data 
reduction procedures. The turbine being used is the 
Garrett TFE 731-2 hp s' , and both the nozzie guide 
vanes and the rotor are heavily instrumented 
with thin-film heat-flux gauges. Depending on how the 
data from a particular heat-flux gauge are recorded, 
one can get either time-resolved (or phase-locked) or 
time-averaged results. Both types of data are illustrat- 
ed. 


742,831 
N87-23577/6/GAR 

(Order as N87-23570 PC AO6/MF A01) 
Joint Publications Research Service, Arlington, VA. 

it of Model Describing Unstabie Oper- 
ation of T and Design of Antisurg- 
ing Protection for Turbine Engine. 
M. M. Shakiryanov. 9 Mar 87, 1p 
In Its USSR Report: E ng and Equipment p5. 
Trans. into English from Izvestiya Vysshikh er 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, USSR) 
n1 Jan-Mar 86 p61-66. 


Unstable operation of an acoustical mechanical 
system which consists of a turbocompressor and a re- 
ceiver with connecting pipes and a throttle is described 
by a mathematical model which includes four equa- 
tions of state for air as an ideal gas in each of four 
locations within the system. On the basis of this model 
are established the surge characteristics of such a 
system, its stability region according to the Hurwitz cri- 
terion, and the conditions for gas dynamic stability. A 
pneumoelectronic system is then designed according- 
¥ for protection of a gas turbine engine against surges. 

he system consists of three pressure transducers 
and one temperature transducer, two threshold de- 
vices, two computers and a function converter, and 
three final control elements between engine and guide 
vane array, engine and air bypass, and engine and fuel 
cutoff valve. 


742,832 
N87-23580/0/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Effectiveness of Balancing Flexible Rotary Com- 
pressor Vanes on Low-Speed cir J Machine. 
A. |. Gleyzer, and V. A. Bulychev. 9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment p7. 
Trans. into English from Izvestiya Vysshikh Uchebnykh 
Zavedeniy: Aviatsionnaya Teknnika (Kazan, USSR), 
ni Jan-Mer 86 p15-19. Original language document 
was announced in IAA as A86-43379 
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A method for calculating the efficiency of the low-cycle 
balancing of flexible rotors on acceleration-type bal- 

machines is proposed. The method includes a 
pr ilistic estimation of the residual unbalance and 
a Calculation of the limiting level of support vibrations 
or rotor deflections. The data obtained are compared 
with norms of residual vibrations permitted under low- 
cycle balancing. 


742,833 


N87-23582/6/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Flow of Gas Through Turbine Stage with Spherical 
Nozzle Segment. 


A. |. Arkhipov, M. K. Maksutova, and Y. V. Strunkin. 
9 Mar 87, 1p 

In Its USSR Report: Engineering and Equipment pe. 
Trans. into English from Izvestiya Vysshikh 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, USSR), 
ni Jan-Mar 86 P8-11. document 
was announced in |AA as A86-43377. 


The characteristics of the structure behind the nozzle 
box are investigated. It is shown that the spherical 
flow-through part leads to a deflection of the flow from 
the periphery to the root, resulting in a greater energy 
loss in the peripheral zone. This flow deflection can 
lead to separation in this region, particularly for a large 
axial gap. Experimental results indicate that energy 
losses in the peripheral zone of a nozzle cascade are 
significantly greater than those in the root zone. 


742,834 


N87-23621/2/GAR 

(Order as N87-23620 PC A04/MF A01) 
indian Inst. of Tech., New Delhi. 
Turbomachine Blade Vibration. 
J. S. Rao. May 87, 8p 
In Vibration Inst. The Shock and Vibration Digest, v19 
n5 p3-10. 


Literature since 1983 is reviewed for free vibrations, 
excitation forces of blades, and blade response. 


742,835 


N87-23622/0/GAR PC A08/MF A01 
Pratt and Whitney Aircraft Group, East Hartford, CT. 
Life Prediction and Constitutive Models for Engine 
Hot Section 

Status rept. (Annual), 

G. A. Swanson, |. Linask, D. M. Nissiey, P. P. Norris, 
and T. G. . Apr 87, 166p NAS 1.26:179594, 
PWA-5968-47, NASA-CR-179594 

Contract NAS3-23939 


The results are presented of a program designed to 
develop life prediction and constitutive models for two 
coated single crystal alloys used in turbine airfoils. 
The two alloys are PWA 1480 and Alloy 185. The two 
oxidation resistant coatings are PWA 2h 273, an alumin- 
ide coating, and PWA 286, an overlay NiCoCrAlY coat- 
ing. To obtain constitutive and fatigue data, tests were 
conducted on uncoated and coated specimens loaded 
in the CH76100CH110, CH76110CH110, 
CH76111CH110 and CH76123CH110 certain crystal- 
lographic directions. Two constitutive models are 
being developed and evaluated for the single crystal 
materials: a micromechanic model based on crystallo- 
graphic slip systems, and a macroscopic model which 
employs anisotropic tensors to model inelastic defor- 
mation anisotropy. Based on tests conducted on the 
overlay coating material, constitutive models for coat- 
ings also appear feasible and two initial models were 
selected. A life prediction approach was proposed for 
coated single crystal materials, including crack initi- 
ation either in the coating or in the substrate. The coat- 
ing initiated failures dominated in the tests at load 
levels typical of gas turbine operation. Coating life was 
related to coating stress/strain history which was de- 
termined from specimen data using the constitutive 
models. 
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pee coe pe of Two 10-Lb/Sec Centrifugal Com- 
with Different Blade and Shroud Thick- 

nesses Operating over a Range of Reynolds Num- 

G. J. Skoch, and R. D. Moore. 1987, 25p NAS 

1.15:100115, E-3660, NASA-TM-100115 

Presented at the Joint Propulsion Conference (23rd), 


San . CA., 29 Jun-2 Jul 87. Sponsored by AIAA, 
SAE, ASME and ASEE. 


Centrifugal compressors often cannot be directly 

to very small flow sizes because of structural 

and manufacturing limitations. The inability to directly 

all design parameters leads to a performance 

other that which can be associated with the 

Ri number. A 10-lb/sec centrifugal com- 

to 2-lb/sec where adjust- 

and shroud thickness and fillet radii 

he modified 2-Ib/sec compressor was 

scaled back up to 10 Ib/sec so that the 

of modifications could be determined. The 
lormance of the two 

compared over a men Se ae The 

effect of variations in Reynolds number, impelier tip 

clearance, and shroud thickness on compressor per- 
formance is also presented. 
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N87-23624/6/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Liner Cooling Research at NASA (National Aero- 
and Space Administration 


) Lewis Re- 
search Center. 
W. A. Acosta. 1987, 18p NAS 1.15:100107, E-3647, 
NASA-TM-100107 
Presented at the Joint Propulsion Conference (23rd), 
lego, CA., 29 Jun- 2 Jul 87. Sponsored by AIAA, 
E and ASEE. 


Described are recently completed and current ad- 
vanced liner research to advanced small 
gas turbine . Research relating to the evolution 
of fuel efficient small gas turbine engines capable of 
meeting future commercial and military aviation needs 
is currently under way at NASA Lewis Research 
Center. As part of this research, a reverse-flow com- 
bustor was maintained while different ad- 

yeep ee Senge we! ee ited 
Sd eommadivetanies combustor. The 


(TRANS), and compliant metal/ceramic (CMC) walls 
was obtained over a range of simulated flight condi- 


tions of a 16:1 pressure ratio gas turbine 
fuel/air ratios up to 0.034. All the combustors featured 
an identical fuel injection system, identical geometric 


configuration outline, and | indir designed internal 


742,838 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

— for the Determination of the Three-Dimen- 


and 


Compressible Fiow. 
S. M. Ramachandra, L. J. Bober, and S. Khandelwal. 
Jul 87, 32p NAS 1.15:100118, E-3662, NASA-TM- 
100118 
Presented at the Joint Propulsion Conference (23rd), 
San Diego, CA., 29 Jun-2 Jul 87. Cosponsored by 
AIAA, SAE, ASME and ASEE. 


Using the lifting surface theory and the acceleration 
potential method for the flow field of an axial turbo- 
compressor stage, a recursive and a direct method are 
presented that make use of the eigenfunction solu- 
tions of the isolated rotor and stator to solve for the 
rotor-stator interaction problem. The net pressure dis- 
tribution on the rotor and stator blades is represented 
by modified Birnbaum series, whose coefficients are 
determined using a matrix procedure and satisfying the 
boundary conditions on the surface of the blades. The 
relation between the matrix operators of the recursive 
and the direct methods is also shown. Expressions 
have been given for the biade circulation, the axial and 
tangential forces on the blade, the rotor power re- 
quired, and the induced upwash velocity of the stage. 
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Supersonic Through-Flow Turbofan for High Mach 


L. C. Franciscus. Jul 87, 14p NAS 1.15:100114, E- 
3659, NASA-TM-100114 

Presented at the Joint Propulsion Conference (23rd), 
San Diego, CA., 29 Jun-2 Jul 87. 


A study was done to evaluate the le ingrove- 
ments in aircraft turbine engine performance by incor 
porating unique supersonic through-flow fans. Engine 
performance, weight, and mission studies were carried 
Out for conventional turbofan engines using superson- 
ic through-flow fans. A Mach 3 commercial transport 
mission was considered. The advantages of the super- 
ne are 
range comparisons between the supersonic fan en- 
= and conventional engines. The installed specific 
consumption of the supersonic fan engines ~ 
12 percent better than the myo 
the installed weight was projected to be 2 spoon 
. For a takeoff gross weight of 550,000 Ibs, the 
aircraft powered by supersonic fan engines had a 
range Capability of 6600 nm compared to 5300 nm (a 
25% improvement) for conventional engines. 


742,840 
N87-23729/3/GAR PC A02/MF A01 


drup Technology, Inc., Cleveland, OH. 
T55-L-712 Turbine Engine Compressor Housing 
Refurbishment 


Final rept., 

G. W. Leissier, C. Di , and G. Gilchrist. May 87, 
23p NAS 1.26:179624, E-3571, NASA-CR-179624 
Contracts NAS3-24105, DA PROJ. 1L1-61102-AH-45 
Prepared in Cooperation with Army Aviation Research 
and Development Command, Cleveland, OH. 


A study was conducted to access the feasibility of re- 
c T55-L-712 turbine engine compressor hous- 
ings an 88 wt % aluminum -- 12 wt % silicon alloy 
copied by the plasma spray processes. Tensile 
strength testing was conducted on as-sprayed and 
thermally cycled test specimens which were plasma 
sprayed from 0.020 to 0.100 in. Satisfactory tensile 
strength valves were observed in the as-sprayed ten- 
sile specimens. There was essentially no decrease in 
tensile strength after thermally cycling the tensile 
specimens. 


742,841 
N87-23921/6/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

y Labyrinth Seal for High-Performance 


R. C. Hendricks. Jun 87, 75p NAS 1.60:1848, E- 
3186, NASA-TP-1848 


A three-step labyrinth seal with 12, 11, and 10 labyrinth 
teeth per step, respectively, was tested under static 
epee conditions. The configuration represent- 
for a high-performance turbopump (e.g 
the space shuttle main engine fuel pump). The tei 
data included critical mass flux and pressure profiles 
over a wide range of fluid conditions at concentric, par- 
tially eccentric, and fully eccentric seal positions. The 
seal mass fluxes (leakage rates) were lower over the 
entire range of fluid conditions tested than those for 
data collected for similar straight and three-step cylin- 
drical seals, and this conformed somewhat to expecta- 
tions. However, the pressure profiles for the eccentric 
positions indicated little, if any, direct stiffness for this 
configuration in contrast to significant direct stiffness 
reported for the straight and three-step cylindrical 
seals over the range of test conditions. Seal dynamics 
depend on geometric configuration, inlet and exit pa- 
rameters, fluid phase, and rotation. The method of cor- 
responding states was applied to the mass flux data, 
which were found to have a pressure dependency for 
helium 


742,842 

N87-23925/7/GAR PC A05/MF A01 

Virginia Polytechnic Inst. and State Univ.. ——e 

Evaluation of Transonic Com- 

presoee ors Using the Finite Volume Approach. 
— Report, December 20, 1984-December 19, 
1 7 

Final Report, 20 Dec. 1984 - 19 Dec. 1986. 

J. Moore, S. Nicholson, and J. G. Moore. 19 Dec 86, 

83p NAS 1.26:180587, JM/87-4, NASA-CR-180587 

Contract NAG3-593 


No abstract available. 
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(Order as N87-23925 PC AOS/MF A01) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 

of an Explicit Time ie Marching Proce- 

dure for Laminar and Turbulent Flow. 
19 Dec 86, 43p 
In Its Thermodynamic Evaluation of Transonic Com- 
- roca Rotors Using the Finite Volume Approach p4- 
46. 


A finite-volume based, time-marching method for tur- 
bulent and laminar flows is described. Extensions to 
the computational procedure to allow the handling of 
shock induced separation and large regions of strong 
backflow are emphasized. Two test cases are consid- 
ered, the United Tec’ ' Research Center 
(UTRC) separated and reattached turbulent boundary 
layer and the strong shock case in the McDonnell 
Douglas Research Lab (MDRL) transonic diffuser G. 
The extended method worked well on the UTRC flow 
with a boundary layer of 58% and a maxi- 
mum backflow velocity of 37% of the local maximum 
free-stream velocity. It also worked well on the MDRL 
diffuser with a shock Mach number of 1.353 and a 
—— backflow velocity of -71.7 m/s. A Mach 

number dependent interpolation formula for effective 
pressure was developed for use in density-update 
time-marching methods. 


742,844 


N87-23927/3/GAR 
(Order as N87-23925 PC A05/MF A01) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
of a Finite Volume Time Marching 


S. Nicholson. 19 Dec 86, 2p JM/85-3 

In Its Evaluation of Transonic Com- 
pressor Rotors Using the Finite Volume Approach p47- 
48. 


Progress made in the development of a time-marching 
finite volume method from September 1984 to Decem- 
ber 1984 is reported. The objective of the work is to 
develop and demonstrate a Navier-Stokes approach 
for transonic flow which includes viscous terms in the 
finite volume method. The accuracy of the computa- 
tional method will be verified using a transonic diffuser 
as a test case. The computational goal is to calculate 
the flow in sufficient detail and with sufficient accuracy 
that the loss generating mechanisms can be studied to 
assess the sources of inefficiency in the transonic dif- 
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N87-23934/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. eee Research Center. 


by 
with High Heat Flux Data. 
H. J. Gladden, F. C. Yeh, and P. J. Austin. Jun 87, 
18p NAS 1.15:88931, E-3372, NASA-TM-88931 
Presented at the International Gas Turbine Confer- 
ence and Exhibition (32nd), Anaheim, CA., 31 May-4 
Jun 87. Sponsored by ASME. 


Two methods were used to calculate the heat flux to 
full-coverage film cooled airfoils and, subsequently, 
the airfoil wall temperatures. The calculated wall tem- 
peratures were compared to measured temperatures 
obtained in the Hot Section Facility operating at real 
engine conditions. Gas temperatures and pressures 
up to 1900 K and 18 atm with a Reynolds number up to 
1.9 million were investigated. Heat flux was calculated 
by the convective heat transfer coefficient adiabatic 
wall method and by the superposition method which 
incorporates the film injection effects in the heat trans- 
fer coefficient. The results of the comparison indicate 
the first method can predict the experimental data rea- 
sonably weil. However, superposition overpredicted 
the heat flux to the airfoil without a significant modifica- 
tion of the turbulent Prandtl number. The results sug- 
gest that additional research is required to model the 
physics of full-coverage film cooling where there is sig- 
nificant temperature/density differences between the 
gas and the coolant. 
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N87-23936/4/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center 


Straight Cylindrical Seal for High-Performance 
Turbomachines. 

R. C. Hendricks. Jun 87, 76p NAS 1.60:1850, E- 
3184, NASA-TP-1850 


A straight cylindrical seal configuration representing 
the seal for a high-performance turbopump (e.g., the 
space shuttle main engine fuel pump) was tested 
under static (nonrotating) conditions. The test data in- 
cluded critical mass flux and pressure profiles over a 
wide range of inlet temperatures and pressures for 
fluid nitrogen and fluid hydrogen with the seal in con- 
centric and fully eccentric positions. The critical mass 
fluxes (or leakage rates) for the concentric and fully 
eccentric configurations were nearly the same when 
based on stagnation conditions upstream of the seal. 
The fully eccentric a pressure profiles of 
the gas and liquid were different. Further, the pressure 
differences between the maximum and the minimum 
clearance positions were highly dependent on the geo- 
metric conditions, the temperature, and the absolute 
pressure at both the inlet and the exit. The pressure 
differences were greatest in the inlet region. The re- 
sults, although complex, tend to follow the corre- 
sponding-states principles for critical flows. Gaseous 
injection near the seal exit plane significantly altered 
the pressure profiles and could be used to control tur- 
bomachine instabilities. 
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N87-23692/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Nuclear Powered Mars Cargo Transport Mission 
Advanced Ion Pr: 

D. L. Galecki, and M. J. Patterson. 1987, 29p NAS 

1.15:100109, E-3641, NASA-TM-100109 

Presented at the Joint Propulsion Conference (23rd), 

San Diego, CA., 29 Jun-2 Jul 87. Sponsored by AIAA, 

SAE, ASME and ASEE. 


Nuclear-powered ion propulsion technology was com- 
bined with detailed trajectory analysis to determine 
propulsion system and trajectory options for an un- 
manned cargo mission to Mars in support of manned 
Mars missions. A total of 96 mission scenarios were 
identified by combining two power levels, two propel- 
lants, four values of specific impulse per propellant, 
three starting altitudes, and two starting velocities. 
Sixty of these scenarios were selected for a detailed 
trajectory analysis; a complete propulsion system 
study was then conducted for 20 of these trajectories. 
Trip times ranged from 344 days for a xenon propul- 
sion system operating at 300 kW total power and start- 
ing from lunar orbit with escape velocity, to 770 days 
for an argon propulsion system operating at 300 kW 
total power and starting from nuclear start orbit with 
circular velocity. Trip times for the 3 MW cases studied 
ranged from 356 to 413 days. Payload masses ranged 
from 5700 to 12,300 kg for the 300 kW power level, 
and from 72,200 to 81,500 kg for the 3 MW power 
level. 
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N87-23903/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Study of Schwarz Converters for Nuclear Powered 
Spacecraft. 

T. A. Stuart, and G. E. Schwarze. 1987, 11p NAS 
1.15:89911, E-3588, NASA-TM-89911 

Prepared for presentation at the Intersociety Energy 
Conversion wre | Conference (22nd), Philadel- 
phia, PA., 10-14 Aug Cosponsored by AIAA, ANS, 
ASME, SAE, IEEE, ACS, and AICHE 


High power space systems which use low dc voltage, 
high current sources such as thermoelectric genera- 
tors, will most likely require high voltage conversion for 
transmission purposes. This study considers the use of 
the Schwarz resonant converter for use as the basic 
building block to accomplish this low-to-high voltage 
conversion for either a dc or an ac spacecraft bus. The 
Schwarz converter has the important assets of both 
inherent fault tolerance and resonant operation; paral- 
lel operation in modular form is possible. A regulated 
de spacecraft bus requires only a single stage convert- 
er while a constant frequency ac bus requires a cas- 





caded Schwarz converter configuration. If the power 
system requires constant output power from the dc 
generator, then a second converter is required to route 
unneeded power to a ballast load. 


Reciprocation & Rotating Combustion 
Engines 


742,849 

AD-A181 307/0/GAR PC A04/MF A01 
First Omega Group, inc., Golden, CO. 

Cooling System Degradation indicator. Phase 1. 
Final rept. Aug 86-Jan 87, 

C. E. Brossia, and S. C. Wu. 23 Jan 87, 54p A86- 
117-1-F, TACOM-TR-13240 

Contract DAAE07-86-C-R072 


The Phase | Small Business Innovation Research 
completed demonstrates the feasibility of determining 
the cooling system performance of an ine by moni- 
toring two temperature parameters associated with the 
engine system, ambieni air temperature, (TA), and 
coolant temperature at the coolant exit point from the 
engine, (TB). The performance of the cooling system 
was computed through a proposed algorithm with real- 
time TA and TB as inputs. The inputs were fed into a 
custom-designed prototype electronic circuit that per- 
formed the computation when TB exceeded 205 F. 
The output of the circuit was a digital readout of the 
cooling system performance degradation in percent. 
The proposed algorithm was shown to be unsuitable 
for the intended purpose. However, the experimental 
results led to the discovery of a different algorithm 
which provided the indication of cooling system per- 
formance with TA and TB inputs. Keywords: Cooling 
system: Degradation; Indication; Temperature. 


742,850 

AD-A181 563/8/GAR PC AO5/MF A01 
RCA Government Systems Div., Burlington, MA. 
STE/ICE (Simplified Test Equipment/internal 
Combustion Engines) Design Guide for Vehicle Di- 
agnostic Connector Assemblies. 

Aug 82, 91p TACOM-CR-82-588-003 

Contract DAAK30-78-C-0105 

Includes errata sheet dated Jan 83. 


The primary purpose of this design guide is to aid man- 
ufacturers of Army vehicles in developing mbm pan 
Connector Assemblies (DCA) that will use the full ca- 
pabilities of the STE/ICE. The content of this guide 
has evoived from on-vehicle experience and extensive 
consultation with vehicle manufacturers during both 
the vehicle DCA design phase and the STE/ICE Vehi- 
cle integration phase. Keywords: Diagnostic equip- 
ment; Internal combustion engines. 


742,851 

DE87002939/GAR PC A02/MF A01 
Integral Technologies, inc., Westmont, IL. 
Multidimensional Modeling of Convective Heat 
Transfer with Application to |.C. Engines: Techni- 
cal Progress Report. 

M. J. Jennings, and T. Morel. 30 Nov 86, 9p DOE/ 
AL/33183-T1 

Contract ACO04-86AL33183 

Portions of this document are illegible in microfiche 
products. 


The objective of this project is to develop a more com- 
prehensive understanding of the convective heat 
transfer process in complex, unsteady turbulent react- 
ing flows, typical of those which occur in internal com- 
bustion engines. The specific area of research will be 
the representation of heat transfer in detailed multi-di- 
mensional Navier-Stokes models, and modeling of tur- 
bulent transport mechanisms. The detailed tasks will 
include a review of relevant prior work. Based on this 
review, and original work done under this contract, 
several modeling approaches will be formulated and 
further studied and tested. The tests will be carried out 
on flow cases which have relevance to engine flows, 
and for which reliable experimental data exist. Such 
data will be sought and identified. The analytical stud- 
ies will lead to the determination of the best modeling 
approaches to be used for heat transfer simulation in 
internal combustion engines. Following that, a detailed 
study will be carried out of spatial and temporal heat 
flux distribution in a representative engine. This will be 
complemented by a parametric study of engine heat 
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transfer dependence on intake flow details, combus- 


tion chamber geomet speed and engine 
load. (ERA citation 12:025170 


PC A03/MF A01 

Oak —— a Lab., TN. 
External Com- 
Ah ~ 

N. C. J. Chen, and C. D. West. Mar 87, '30p ORNL/ 
TM-10351 
Portions of this document are illegible in microfiche 
~ comes Original copy available until stock is exhaust- 


A single-cylinder, single-piston heat engine with no 
valves is described. Heat is supplied from an external 
source, so that a wide variety of heat sources or fuels 
could be used. The ideal performance of the thermo- 
dynamic cycle is calculated; a reasonable power 
8 ee oe, 
‘om a machine size, operati 
under very modest t condhions oft rature and 
pressure. 4 refs., 5 figs. 7 tabs. (ERA citation 
92-025511) 


742,853 
DE87007793/GAR 
Wisconsin Univ.-Madison. 
Comparison 


PC A04/MF A01 


D. E. Foster, C. Kim, and N. Scull. Mar 87, 53p 
ORNL/Sub-86-97366/ 1 

Contract ACO05-840R21400 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This paper presents the results of an experimental pro- 
gram in which a Texaco L-163S engine was fueled with 
methanol and operated in its traditional stratified 
charge mode and then modified to run as a homoge- 
ee The primary data 
taken were the ind unburned fuel emissions 
(UBF). Those data wae taken using a continuous 
time-averaging sampling probe at the exhaust tank 
and at the exhaust port and with a rotary time-resolving 
sampling valve located at the exhaust port. The data 
are for two loads, 138.1 kPa (20 psi) and 207.1 kPa (30 
psi) BMEP and three speeds, 1000, 1400 and 1800 
= — data indicate that both the stratified charge 
and t 
formaldehyde was the only ai 
exhaust and it primarily originated in oe exhaust and it 
primarily originated in the cylinder. Over the load and 
speed ranges tested, the unburned fuel emission were 
higher and the formal emission lower when 
comparing the stratified charge to the homogeneous 
= operation. Time resolved data at the exhaust 
the two modes of operation are compared. The 
homogeneous charge operation had a uniform con- 
centration of both unburned fuel and formaldehyde 
over the exhaust stroke. The stratified charge data 
shows large changes in the unburned fuel and moder- 
ate changes in the aldehyde concentrations during the 
exhaust stroke. (ERA citation 12:025171) 
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Ceramic ——a for Advanced Heat Engines 
Project: Semiannual R April 


bre ghey 1986. 

Mar 87, 362p ORNL/TM-10308 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


An assessment of needs was completed, and a five- 
year project plan was developed with extensive input 
from private industry. Objective is to develop the indus- 
trial technology base required for reliable ceramics for 
application in advanced automotive heat engines. The 
project approach includes determining the mecha- 
nisms controlling reliability, improving processes for 
fabricating existing ceramics, developing new materi- 
als with increased reliability, and testing these materi- 
als in simulated engine environments to confirm reli- 
ability. Although this is a generic materials project, the 
focus is on structural ceramics for advanced gas tur- 
bine and diesel engines, ceramic bearings and attach- 
ments, and ceramic coatings for thermal barrier and 
wear applications in these engines. (ERA citation 
12:025178) 
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Trigger Control System for Flow 


K. S. Chun. Feb ‘a 18p NAS 1.15:89902, E-3449, 
NASA-TM-8990. 

Presented at oo International Congress and eae 
tion, Detroit, Mi., 23-27 Feb 87. Sponsored by SAE 


The use of cinematography or holographic interfero- 
metry for dynamic flow visualization in an internal com- 
bustion engine requires a control device that globally 
synchronizes camera and light source timing at a pre- 
defined shaft encoder angle. The device is capable of 
0.35 deg resolution for rotational speeds of up to 73 
240 rpm. This was achieved arent pe shaft 
encoder signal addressed -up table (LUT) and ap- 
propriate latches. The developed digital signal proc- 
essing technique achieves 25 nsec of high speed trig 
gering detection by using direct parallel bit com. 
parison of the shaft encoder | code with a simu- 
lated angle reference code, instead of using angle 
value comparison which involves more complicated 
computation steps. in order to establish synchroniza- 
tion to an AC reference signal whose magnitude is var- 
iant with the rotating speed, a dynamic peak followup 
synchronization technique has been devised. This 
method scrutinizes the reference signal and provides 
the right timing within 40 nsec. Two application exam- 
ples are described. 
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Final rept. Aug 85-Mar 87, 
W. B. Ribbens, and M. Naaseh. Mar 87, 76p UMTRI- 
87-16, UMTA-MI-11-0009-87-3 
DOT-UMTA-MI-0009 
Sponsored by mar Mass Transportation Administra- 


iS a gradual deterioration to failure over a rela- 
time. The fundamental basis of predicting 
fault is real time measurements of engine per- 
in the form of instantaneous brake torque 
nonuniformity in that torque. In addition to pre- 
failure this method can also detect 
failure once it has occurred. For these studies, 
were instrumented for real time performance 
measurements in simulated route operation. A data- 
base was established from these measurements from 
which the statistical model for predicting failure has 
been developed. 
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Rocket Altitude Test F 
P. Ducasse. Mar 87, 84p ays 

In the field of rocket propulsion, simulation of environ- 
mental parameters in static tests is an important , 
but one which is frequently difficult to achieve; if the 
temperature conditions can be obtained easily, the 
same is not true of the acceleration (stationary or un- 
stationary) loads. Another important parameter is the 
external pressure, especially if the motor is designed 
for operating at high altitude; this is obviously the case 
for the upper stages of ballistic missiles or satellite 
launchers and for space-boost motors. Examples of 
vacuum-related technical problems include precise 
measurement of specific impulse under vacuum condi- 
tions. In investigating this point ARGARD's Propulsion 
and Energetics panel gathered data related to altitude 
simulation facilities currently existing in the western 
world. This document will be useful to all engineers in- 
volved in questions dealing with altitude simulation -- 
for the test engineer in charge of the design of a new 
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Rocket Engines & Motors 


facility as well as for the programme 
for a test centre capable of testi 


Anaheim, i 
August 1986. Volume 1,’ AD-A181 274, 91005-1013. 


This 
tion. | 


describes the result of an accident investi- 
accident occurred near Heilbronn, Federal 

of Germany, on January 11, 1985. A PER- 
SHING II first stage motor burned as result of efforts to 
remove it from its shipping container and place it on an 
erector launcher (EL). Several possible causes of the 
motor ignition were considered during the course of 
the investigation. These were: crew error, incorrect 
procedures, sabotage, failure of mechanical part, elec- 
trical short circuits, propellant defects, failure of other 
components mounted in the motor, and electromag- 
netic effects (radio fr radiation, lightning, and 
electrostatic discharge (ESD)). ‘All of these possible 
causes except ESD were eliminated from further in- 


E was determined to be the only plausible explana- 
tion for the accidental motor burning. 


742,860 

AD-P005 344/7/GAR PC aor A01 
Southwest Research Inst., San Antonio, TX 

Debris Hazard at a Rocket Motor Test Cell Facility - 
An ‘Accidental’ Study, 

P. M. Bowles, and M. A. Poicyn. 86, 17p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p1015-1031. 


The J-5 test cell at Arnold Engineering Development 
Center (AEDC) is the only national facility for testing 
large solid-propeliant rocket motors at simulated flight- 
altitude conditions. However, the cell was not sited to 
meet the quantity-distance criteria required for testing 
motors containing propellant equivalent to 20,000 Ib of 
TNT. This motor and other motors containing similar 
propeliant amounts were being tested in J-5 using ex- 
plosives safety waivers since no other facility is avail- 
able in which to test them. Safety personnel con- 
cerned with the serious potential hazards for other 
unique test capabilities at AEDC funded a study to ex- 
amine the distribution of debris and define the hazard 
at the J-5 test cell resulting from accidental detonation 
of rocket motors containing propellant equivalent to 
20,000 and 30,000 Ib of TNT. While the study was in 
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progress, an actual mishap occurred during a test of 
one of the motors being examined in the study. The 
estimated sequence of events during the mishap and 
the distribution of motor, test cell, and building debris 
after the accident as compared with predicted debris 
arcs are presented in this paper. 


742,861 
N87-22771/6/GAR 
(Order as N87-22766 PC A10/MF A01) 
Argonne National Lab., IL. 
of Flow-in- 


Analytical and Studies 
duced Vibration of SSME (Space Shuttle Main En- 
a"s aE J. A. Jendrzejczyk, and M. W. 


Wambeganss. 1987, 4p 

In Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p33-36. Sponsored in Part by DOE. 


Components of the Space Shuttle Main Engines 
(SSMEs) are subjected to a severe environment that 
ee + high-temperature, high-velocity flows. Such 

flows represent a source of energy that can induce and 


are already known to have experienced failures in 
—— tests as a result of flow-induced structural 
motion. These components include the liquid-oxygen 
(LOX) posts, the fuel turbine bellows shield, and the 
nas ean on Researchers considered 
or arog ot eth ay theoretical and > 

varying ort: (i) a ical and ex- 
perimental aa LOX post vibration excited by a 
faa flows (2) a8 aneesarnort of the inemal inet vos 
splitter vane vibration (referred to as the 4000-Hz vi- 
bration —— and (3) a preliminary consideration of 
the bellows shield problem. Efforts to resolve flow-in- 
duced vibration secbieme associated with the SSMEs 
are summarized. 


742,862 
N87-22772/4/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Administration, 
Cleveland, OH. Lewis Research Center. 
pre nm on Thin-Film Sensors for Space Propul- 


Ww. ws kan tech ap 


In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p39-42. 


The yy is to develop thin-film thermocouples for 


craft gas turbine engines and are in use for tempera- 
ture measurement on turbine blades to 1800 F. The 

established for aircraft gas turbine engines 
will be led to the materials and environment en- 
countered in the SSME. goals are to expand 
the existing in-house thin-film sensor t and 
to test the survivability and durability of thin-film sen- 
sors in the SSME environment. 


742,863 
N87-22774/0/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Space Administration, 
aay mm OH. Lewis Research Center. : 
Heat Calibration Facility Capable of SSME 
‘Space Shuttle Main Engine) Conditions. 

. H. Liebert. 1987, 3p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p47-49. 


There is a need to more thoroughly characterize the 
hostile space shuttle main engine (SSME) turbopump 
environment. It has been estimated that component 
surface heat flux in the hot- environment is about 
10 MW/square meter, and this is about 50 times that 
encountered in aircraft engines. Also, material temper- 
ature transients can be as high as 1000 K in about 1 
second. These transients can cause durability prob- 
lems such as material cracking. Heat flux sensors 
placed in the turbopump components can partially 
characterize this environment by measuring surface 
heat flux. These heat flux data can be used to verify 
analytical-stress, boundary-layer, and heat-transfer 
ign models. Preliminary plans were discussed at 
the first SSME durablity conference for designing and 
fabricating a new facility for the calibration and durabili- 
yt testing of prototype heat flux sensors for the SSME. 
his facility, which is necessary for assessment of new 
heat flux gauge concepts needed in the hostile SSME 
turbopump environment, is described. 


742,864 


N87-22775/7/GAR 

(Order as N87-22766PC A10/MF A01) 
Case Western Reserve Univ., Cleveland, OH. 
Numerical St of the Effects of Boundary Condi- 
tions on the asurement and Calibration of 
Gardon Type Heat Flux Sensors. 
M. Krane, and A. Dybbs. 1987, 7p 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p51-57. 


To monitor the high-intensity heat flux conditions that 
occur in the space shuttle main engine (SSME), it is 
necessary to use specifically designed heat flux sen- 
sors. These sensors, which are of the Gardon-type, 
are exposed on the measuring face to high-intensity 
radiative and convective heat fluxes and on the other 
face to convective cooling. To improve the calibration 
and measurement accuracy of these ges, re- 
searchers are studing the effect that the thermal 
boundary conditions have on gauge performance. In 
particular, they are studying how convective cooling ef- 
fects the field inside the sensor and the measured heat 
flux. The first phase of this study involves a 

study of these effects. Subsequent phases will involve 
experimental verification. A computer model of the 
heat transfer around a Garden-type heat flux sensor 
was developed. Two specific geometries are being 
considered are: (1) heat flux sensor mounted on a flat- 
plate; and (2) heat flux sensor mounted at the s' 

tion point of a circular cylinder. Both of these configu- 
rations are representative of the use of heat flux sen- 
sors in the components of the SSME. The purpose of 
the analysis is to obtain a temperature distribution as a 
function of the boundary conditions. 


742,865 
N87-22776/5/GAR 

(Order as N87-22766 PC A10/MF A01) 
Georgia Inst. of Tech., Atlanta. 
Deformation and Fatigue Behavior of SSME (Space 
Shuttle Main Engine) Ti Blade Materials. 
W. W. Milligan, and S. D. Antolovich. 1987, 17p 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 65-81 (See N87-22766 16-20). 


Directionally solidified and single crystal superalloys 
which are intended for use as turbopump biade materi- 
als are anisotropic both elastically and plastically. 
Therefore, isotropic constitutive models must be modi- 
fied. Several models which are now being developed 
are based on metallurgical theories of deformation in 
these types of alloys. However, these theories have 
not been fully justified, and the temperature and strain 
regimes over which they may be valid are poorly de- 
fined. The objective of this work is to study the defor- 
mation behavior of the alloys, in order to determine the 
validity of these models and to thereby support the on- 
going research efforts in solid mechanics. 


742,866 
N87-22779/9/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Nonlinear Heat Transfer and Structural Analyses 
of SSME (Space Shuttle Main Engine) Turbine 


A. Abdul-aziz, and A. Kaufman. 1987, 10p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p95-104. 


Three-dimensional nonlinear finite-element heat trans- 
fer and structural analyses were performed for the first 
stage high-pressure fuel turbopump blade of the space 
shuttle main engine (SSME). Directionally solidified 
(DS) MAR-M 246 material properties were considered 
for the analyses. Analytical conditions were based on 
a typical test stand engine cycle. Blade temperature 
and stress-strain histories were calculated using 
MARC finite-element computer code. The study was 
undertaken to assess the structural response of an 
SSME turbine blade and to gain greater understandi 
of blade damage mechanisms, convective cooling ef- 
fects, and the thermal-mechanical effects. 


742,867 
N87-22780/7/GAR 


(Order as N87-22766 PC A10/MF A01) 
General Electric Co., Cincinnati, OH 





Structural Analysis Demonstration of Constitutive 
and Life Models. 
cn ©. & Cont, 0h. 7. Tyee, Gad A. b. 

it. 1987, 2p 
In in NA A. Lewis Resist Center Structural Integrity 
ae of Reusable Space Propulsion Systems, 
p 


The overall objective of this program is to demonstrate 
the applicability of NASA-developed advanced consti- 
tutive and life damage models for calculating cyclic 
Structural response and crack initiation in —— 
components of reusable space propulsion sys 
The computer model resulting fing tom this ron D will 
enable the user to produce an accurate life prediction 
of hot gas path, life limiting components of propulsion 
(SSME). Previously developed computer mo 

ME). Previously computer models ad- 
Soules constitutive and life damage will be 
combined in an advanced finite element analysis to 
generate a sophisticated baseline life prediction pro- 
gram. A material data base will be established for the 
constitutive and life models parametrically involving 
temperature, strain range, strain rate, mean strain/ 
stress, and dwell time. verified computer pr 
will be used to accomplish the life predictions of 
SSME critical components as evidence of the model 
functionality. 


742,868 
N87-22783/1/GAR 
(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
to Evaluate the 


) 
. C. Chamis. 1987, 3p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p117-119. 


NASA Lewis Research Center is currently developing 
probabilistic structural analysis methods for select 
Space Shuttle Main Engine (SSME) structural compo- 
nents. Briefly, the deterministic, three-dimensional, in- 
elastic analysis me developed under the Hot 
Section Technology (HOST) and R and T Base Pro- 
grams is being augmented to accommodate the com- 
plex probabilistic loading spectra, the thermovisco- 
plastic material behavior, and the material degradation 
associated with the environment of space propulsion 
system structural components representative of the 
SSME such as turbine blades, transfer ducts, and 
liquid-oxygen posts. The development of probabilistic 
structural analysis me consists of the follow- 
ing program elements: (1) composite load spectra; (2) 
probabilistic structural analysis methods; (3) probabi- 
listic finite element theory - new variational principles; 
and (4) probabilistic structural analysis application. In 
addition, the program includes deterministic analysis 
elements: (1) development of structural tailoring com- 
puter codes (SSME/STAEBL); (2) development of dy- 
namic creep buckling/ratcheting theory; (3) evaluation 
of the dynamic characteristics of single-crystal SSME 
blades; (4) development of SSME blade damper tech- 
nology; and (5) development of integrated boundary 
elements for hotfluid structure interaction. 


742,869 
N87-22784/9/GAR 

(Order as N87-22766PC A10/MF A01) 
Southwest Research Inst., San Antonio, TX. 
Probabilistic Structural ag (PSAM) 


ponents. 
T. A. Cruse. 1987, 5p 
Contract NAS3-24389 
In NASA. Lewis Research Center Structural Integrity 
and pear of Reusable Space Propulsion Systems, 
p121-125. 


The objective is the development of several modular 
structural analysis packages capable of predicting the 
probabilistic response distribution for key structural 
variables such as maximum stress, natural frequen- 
cies, transient response, etc. The structural analysis 
packages are to include stochastic modeling of loads, 
material properties, geometry (tolerances), and bound- 
ary conditions. The solution is to be in terms of the 
cumulative probability of exceedance distribution 
(CDF) and confidence bounds. Two methods of proba- 
bility modeling are to be included as well as three types 
of structural models - probabilistic finite-element 
method (PFEM); probabilistic approximate analysis 
methods (PAAM); and probabilistic boundary element 
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methods (PBEM). The purpose in doing yd 
Structural analysis is to provide the designer with 
more realistic ability to assess the importance of - 
certainty in the atoms tinag te of a high performance struc- 
ture. on Pe tructural Analysis Method (PSAM) 
tools will estimate structural safety and reliability, while 
providing the engineer with information on the confi- 
dence that should be given to the predicted behavior. 
Perhaps most critically, the PSAM results will directly 
provide information on the sensitivity of the design re- 
sponse to those variables which are seen to be uncer- 
tain. 


742,870 
N87-22785/6/GAR 

(Order as N87-22766 PC A10/MF A01) 
MARC na Research >. Palo Alto, CA. 
NESSUS Finite Element Code 


J. B. Dias, J. C. Nagiegaal, and S. Nakazawa. 1987, 


5p 

Contract NAS3-24389 

In NASA. Lewis Research Center Structural Integrity 
oe of Reusable Space Propulsion Systems, 
p 


The objective of this development is to provide a new 
analysis tool which integrates the structural 
versatility of a modern finite element code with the 
latest advances in the area of probabilistic amy | 
and structural reliability. Version 2.0 of the NESSU: 
finite element code was released last February, and is 
currently being exercised on . set of problems which 
are representative of Shuttle Main 
Engine (SSME) a NESSUS 2.0 allows 
linear elastostatic and eigenvalue analysis of struc- 


indary i 
mechanical and thermal loading environment. The 
tne che eta lag tt rn am ne eS 
broader software system consisting of five major mod- 
ules. NESSUS/EXPERT is an expert system under de- 
beg at Southwest Research Institute, with the 
of centralizing all oneameue enahyex knowl- 


oPeveen Shute Wain Cegne (Sone of 
Shuttle Main Engine (SSME) componen ieee 4 


NESSUS) FEM contains the finite denen code an 

for the structural analysis and parameter sensitivity 
evaluation of these components. The task of parame- 
trizing a finite element mesh in terms of the random 
vari present is facilitated with the use of the prob- 
abilistic data preprocessor in NESSUS/PRE. An exter- 
nal database file is used for ing the bulk of the 
data generated by NESSUS/FEM. 


742,871 
N87-22786/4/GAR 

(Order as N87-22766 PC A10/MF A01) 
Rockwell International Corp., Canoga Park, CA. Rock- 


etdyne Div. 
Probabilistic Structural Analysis Verification Stud- 


AR 7, 5) 
K. R. ?—— Pp 


In NASA. Lewis Research Center Structural Integrity 
and Ceemy of Reusable Space Propulsion Systems, 
p133-137. 


The basic objective of this verification effort is to apply 
Probabilistic structural analysis methods — 
and implemented in the Numerical Evaluation of Sto- 
chastic Structures Under Stress (NESSUS) code to 
typical space propulsion components. The chosen typ- 
ical components are turbine blade, high pressure duct, 
Lox post, and transfer tube liners. Since analysis op- 
tions of increasing levels of sophistication are imple- 
mented in NESSUS incrementally, the verification ef- 
forts are also tailored to have increasing levels of so- 
phistication during the progression of the contract. The 
current released version of the code is limited to linear 
structural analysis. 


742,872 
N87-22787/2/GAR 

(Order as N87-22766 PC A10/MF A01) 
Southwest Research Inst., San Antonio, TX. 
NESSUS/EXPERT and NESSUS/FP! + ———— 


. H. Burnside. 1987, 5p 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p139-143. 


The Numerical Evaluation of Stochastic Structures 
under Stress (NESSUS) is the primary computer code 
being developed in the NASA Probabilistic Structural 


742,874 
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Analysis Methods (PSAM) project. It consists of four 
modules NESSUS/EXPERT, NESSUS/FPI, NESSUS/ 
PRE and NESSUS/FEM. This presentation concen- 
trates on EXPERT and FPI. To provide an effective 
interface between NESSUS and the user, an expert 
system module called NESSUS/EXPERT is being de- 
veloped. That system uses the CLIPS artificial intelli- 


on nf ea = ee The code is 
compatible with FORTRAN, the standard la for 
cntte in ee ne on eens with the CLI ping 
lerence engine, is to the knowledge data- 
base. The perturbation database ated by 
NESSUS/FEM and managed in EXPERT is used to 
develop the so-called ~~ or performance model 
in the random variables. Two independent probabilistic 
methods are available in PSAM for the computation of 
the probabilistic structural ri These are the 
Fast Probability integration (FP!) method and Monte 
Carlo simulation. FP! is classified as an advanced reli- 
ability method and has been developed over the past 
A ee ee 

civil engineering structures. Monte is a well-es 
tablished technique for computing probabilities by con- 
ducting a number of deterministic analyses with speci- 
fied input distributional information. 


742,873 
N87-22788/0/GAR 
(Order as N87-22766 PC A10/MF A01) 


Arizona Univ., Tucson. 

Advanced Method of Development. 
P. H. Wi . 1987, 5p 

In NASA. Lewis Research Center Structural Integrity 
er vad ility of Reusable Space Propulsion Systems, 
p . 


Advanced structural reliability methods are utilized on 
the Probabilistic Structural Analysis Methods (PSAM) 
project to provide a tool for analysis and of 
space propulsion system hardware. The role of the 
effort at the University of Arizona is to no reliability 
eeceaet sts Senate 0 dade toa ‘SAM computer 
programs will provide a design tool for analyzing un- 
certainty associated with thermal and mechanical 
loading, material behavior, geometry, and the analysis 
methods used. Specifically, reliability methods are em- 
ployed to perform sensitivity . to establish the 
distribution of a critical response variable (e.g., stress, 
deflection), to perform reliability assessment, and ulti- 
mately to produce a ich will minimize cost 
and/or weight. Uncartehndioe in the design tact at 
space propulsion hardware are described by probabili- 
2 models constructed using statistical analysis of 
ita. Statistical methods are employed to produce a 
probability model, i.e., a statistical synthesis or sum- 
mary of each design variable in a format suitable for 
reliability analysis and ultimately, design decisions. 


742,874 
N87-22791/4/GAR 
(Order as N87-22766 a A01) 


M. Shiao, R. Rubinstein, and V. K. Nagpal. 1987, 6p 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p161-166. 


The purpose is to develop models of random impacts 
on a Space Shuttle Main Engine (SSME) turbopump 
blade and to predict the probabilistic structural re- 
sponse of the blade to these impacts. The random 
loading is caused by the impact of debris. The probabi- 
listic structural response is characterized by distribu- 
tion functions for stress and displacements as func- 
tions of the loading parameters which determine the 
random pulse model. These parameters include pulse 
arrival, amplitude, and location. The analysis can be 
extended to predict level crossing rates. This requires 
knowledge of the joint distribution of the response and 
its derivative. The model of random impacts chosen 
allows the pulse arrivals, pulse amplitudes, and pulse 
locations to be random. Specifically, the pulse arrivals 
are assumed to be governed by a Poisson process, 
which is characterized by a mean arrival rate. The 
pulse intensity is modelled as a normally distributed 
random variable with a zero mean chosen independ- 
ently at each arrival. The standard deviation of the dis- 
tribution is a measure of pulse intensity. Several differ- 
ent models were used for the pulse locations. For ex- 
ample, three points near the blade tip were chosen at 
which pulses were allowed to arrive with equal proba- 
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bility. Again, the locations were chosen independently 
at each arrival. The structural response was analyzed 
Cathy Beek Lenete Gate GaISen ane by 6 cae 
analytical method 


(Order as N87-22766 PC A10/MF A01) 
euntiin tenes Inc., Cleveland, OH. 


its were conducted. The structural 

5 an boun enchanted tn terns of Seve vate 
are natural frequencies, root (maximum) 
its. The results of the 

uncertainties 


(Order as N87-22766 PC A10/MF A01) 
Rockwell International Corp., Canoga Park, CA. Rock- 
etdyne Div 


e Load for Select 
pmey ~aordby be mm ‘op tactae ual 
J. F. Newell. 1987, 1 


Contract NAS3-24382 

In NASA. Lewis Research Center Structural waaay 
———— of Reusable Space Propulsion Systems, 
Pp 


letras o suite te conoonte on 


models that are related to key generic 
Combinations of the individual loads are 


(Order as N87-22766 PC A10/MF A01) 


Rr and FN 
R. Kurth, and J. F. Newell. 1987, 1 


1 
in NASA. Lewis Research Center Structural Integrity 
and Ourabity of Reusable Space Propulsion Systems, 
p189-199. 


A major task of the program to develop an expert 
system to predict the loads on selected components of 
a generic space propulsion engine is the design devel- 
opment and application of a probabilitic loads model. 
This model is being developed in order to account for 
the random nature of the loads and assess the vari- 
able load ranges’ effect on the ! 

probabilistic model has been 

based primarily on simulation methods, but also has a 
Gaussian algebra method (if all variables are near 
normal), a fast probability integrator routine (for the 
calculation of low probability events), and a separate, 
stand alone program for performing barrier crossing 
calculations. Each of these probabilistic methods has 
been verified with theoretical calculations using as- 
sumed distributional forms. 


742,878 
N87-22795/5/GAR 
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(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Administration, 
Cleveland, OH. Lewis Research Center. 
Structural Tailoring a the ——— 
Engine Blades) Code 
R. Rubinstein. 1987, 5p 
In Its Structural Integrity and eeety of Reusable 
Space Pr ~eengenaigien p201-205 


Space Shuttle Main E /Structural Tailoring of 
Engine Blades (SSME/S poe goa was developed by 
systematically ing and enhancing the STAEBL 
code developed tt and Whi under contract 
to NASA Lewis Research Center. STAEBL was de- 
ee eee eas. Typ- 
ical design variables include blade thickness distribu- 
tion and root chord. Typical constraints include reso- 
nance margins, root stress, and root to chord ratios. In 
this m apes blade is loaded by centrifugal forces 
and modifications of STAEBL included 
iE/STAEBL include (1) thermal stress analysis; 
(2) gas ne mt ——— loads; (3) temperature de- 
pendent mai and thermal properties; (4) forced vi- 
brations; ry tip displacement constraints; (6) single 
Ade ato algorithm for 
irect integration lor 
response. Capabilities are also in- 
cluded which ~at data transfer from finite element 
models and stand-alone analysis. 


742,879 
N87-22797/1/GAR 
(Order as N87-22766 PC A10/MF A01) 


L. A. Moss, and T. E. Smith. 1987, 4p 

In NASA. Lewis Research Center Structural Integrity 
oy le Reusable Space Propulsion Systems, 
; , 


feat Tohdaee Shuttle Main Engine (SSME) High Pressure 
(HPFTP) blades are currently manu- 
pie ae pe oe solidified (DS) material, 


a directionally 
MARM-246.cHt. However, a necessity to reduce the 


occurrence of fatigue cracking within the DS blades 
has lead to an interest in the use of a single crystal 
(SC) material, PWA-1480. A study was initiated to de- 
eo me hee Bey een pee oe My n 
blades made of SC material and find possible critical 
engine order excitations. This study examined both the 
first and second stage drive turbine blades of the 
HPFTP. The dynamic characterization was done ana- 
lytically as well as experimentally. 
examined the SC first s 
characteristics under conditions. The 
blades were analyzed using MSC! IASTRAN and a 
finite element model. Two operating conditions, 27500 
RPM and 35000 RPM, were investigated. 
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SSME (Space Shuttle Main Engine) Blade Damper 


‘echnology. 
R. E. Kielb, and J. H. Griffin. 1987, 3p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p215-217. 


Before 1975 turbine blade damper igns were 
based on experience and very simple ma tical 
models. Failure of the dampers to perform as expected 
showed the need to gain a better understanding of the 
physical mechanism of friction dampers. Over the last 
10 years research on friction dampers for aeronautical 
propulsion systems has resulted in methods to opti- 
mize damper designs. The first-s turbine blades 
on the Space Shuttle Main Engine (SSME) high-pres- 
sure oxygen pump have experienced cracking prob- 
lems due to excessive vibration. A solution is to incor- 
porate a well-designed friction dampers to attenuate 
blade vibration. The subject study, a cooperative effort 
between NASA Lewis and Carnegie-Mellon University, 
represents an application of recently developed fric- 
tion damper technology to the SSME high-pressure 
oxygen turbopump. The major emphasis was the con- 
tractor's design known as the two-piece damper. 
Damping occurs at the frictional interface between the 
top half of the damper and the underside of the plat- 
forms of the adjacent blades. The lower half of the 
damper is an air seal to retard airflow in the volume 
between blade necks. 


742,881 
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it of an BEM pa ommeen ob Ele- 
ment Mesh) for Hot interaction. 
G. F. Dargush, and P. K. Banerjee. 1987, 4p 
In NASA. Lewis Research Center Structural Integrity 
a oe of Reusable Space Propulsion Systems, 
p21 c 


A boundary integral representation for a coupled ap- 
proach to fluid flow and solid deformation problems as- 
sociated with the design of hot-section components 
such as those in the Space Shuttle Main Engine is dis- 
cussed. The formulation is based on the fundamental 
analytical solution of the Navier-Stokes equation for 
fluid velocity in an infinite domain. This fundamental 
solution was obtained by decomposing a Navier- 
Stokes equation into vorticity and dilation transport 
equations. A boundary integral involving convolutions 
in time was then constructed in which the convective 
terms appear in the volume integral. 
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Compaction of Non-Consolidated HMX Beds. 

M. Costantino, and W. Tao. 24 Mar 87, 16p UCRL- 
95861, CONF-870394-2 

Contract W-7405-ENG-48 

Joint Army, Navy, NASA, Airforce propulsion systems 
hazards meeting, Huntsville, AL, USA, 17 Mar 1987. 
Portions of this document are illegible in microfiche 
products. 


We present experimental data for the hydrostatic com- 
paction to 50 MPa of non-consolidated beds of HMX. 
The starting material consists of the standard Class A, 
Class D, and Class E specifications, as well as the 
sieve cuts at 100 to 125 and 425 to 500 microns. We 
measure the hydrostatic pressure-volume relation for 
each sample along a loading and unloading path to 10, 
30, or 50 MPa, then recover the sample in the last 
three sizes to obtain the final particle size distribution. 
The experiments are made using a classic bellows pie- 
zometer technique, with pressurization rates of about 
0.1 MPa/s at room temperature. The P-v data support 
the classical picture of compaction of non-consolidat- 
ed beds, in which particles move and rotate to fill voids 
at low external stress. At higher stresses, the compac- 
tion behavior is a function of the particle size distribu- 
tion. For monomodal distributions, there is extensive 
fracture of the mode size, followed by fracture of the 
sizes best able to fit into voids created by the mode 
size. For multimodal distributions, this mechanism is 
not present to as large an extent, with agglomeration 
being the dominant behavior in Class E compaction. 
We find about a 2% sample-to-sample variation in the 
relative density. Measurable differences in the P-v 

curves of all size distributions below about 75% TMD 
become small at higher relative densities. The details 
of the low pressure curves depend most strongly on 
the initial particle packing and the type of size distribu- 
tion (mono- or multi-modal). 23 refs., 12 figs., 1 tab. 
(ERA citation 12:025362) 


742,883 

N87-23693/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

In-Situ Analysis of Hydrazine Prod- 


F. M. Curran, and M. V. Whalen. Jul 87, 16p NAS 
1.15:89916, E-3609, NASA-TM-89916 

Presented at the Joint Propulsion Conference (23rd), 
San Diego, CA., 29 Jun-2 Jul 87. Cosponsored by 
AIAA, SAE, ASME, and ASEE. 


A gas analyzer utilizing a nondispersive infrared 
(NDIR) detection system was used to monitor the am- 
monia and water vapor content of the products of a 
previously unused hydrazine gas generator. This pro- 
vided an in-situ measurement of the generator’s effi- 
ciency difficult to obtain by other means. The analyzer 
was easily installed in both the calibration and hydra- 
zine systems, required no maintenance other than 





periodic zero adjustments, and performed well for ex- 
tended periods in the operating range tested. The cat- 
alyst bed operated smoothly and repeatably during the 
28 hr of testing. No major transients were observed on 
Startup or during steady state operation. The amount 
of ammonia in the output stream of the gas generator 
was found to be a strong function of temperature at 
Catalyst bed ees below 450 C. At tempera- 
tures above this, the efficiency remained Nearly pad 
stant. On startup the gas generator 

found to decrease with time until a steady state ane 
was attained. Elevated catalyst bed temperatures in 
the periods before steady state operation was found to 
be responsible for this phenomenon. 


742,884 


N87-23821/8/GAR 

National Aeronautics and Space 

Cleveland, OH. Lewis Research Center. 
Performance 


PC A02/MF A01 
Administration, 


¥ . S. 
Sovey. Jul 87, 24p 'N 13, E-3657, 
NASA-TM-100113 
Presented at the Joint Propulsion Conference ys 
San Diego, CA., 29 Jun-2 Jul 87. Cosponsored 
AIAA, SAE, ASME, and ASEE. 


'1.15:100 


Presented are the results of a program aha gee 
operational characteristics of an engineering model 
multipropeliant resistojet for application as an auxiliary 
propulsion system for the space station. Performance 
was measured on hydrogen, helium, methane, water 
(steam), nitrogen, air, argon, and carbon dioxide. 
Thrust levels ranged form 109 to 355 mN, power levels 
ranged from 167 to 506 W, and specific impulse values 
ranged from 93 to 385 sec, depending on the propel- 
lant, chamber pressure, and heater current level se- 
lected. Detailed thermal maps of the heater and heat 
exchanger were also obtained for operation with 
carbon dioxide. 
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742,885 


AD-A181 404/5/GAR PC AOS/MF A01 
Booz-Allen and Hamilton, Inc., Bethesda, MD. 
Network Level EMP Effects a Study on 
Selected Telecommunications E: 

Final rept. 

27 Mar 87, 78p NCS-TIB-87-11 


The EMP Mitigation Program uses a network level ap- 
proach to assess EMP effects on network perform- 
ance. The approach is twofold. First, the effects of 
EMP on network equipment are obtained. The OMNCS 
has made EMP test program results available on the 
1ESS and 5ESS switches; the TD-2 microwave, L4 
carrier, T1 Carrier, and FT3C fiber optic transmission 
systems; and the D4 channel bank. Second, the per- 
formance of the network exposed to EMP is character- 
ized. This is accomplished by combining the a ay 
ment test program results with the network 

computer model, predicated on a statistical neg 
tion of EMP test data, processes this information and 
calculates a metric to characterize network perform- 
ance. The model is run multiple times in a Monte Carlo 
process to calculate probabilistically the point-pair 
connectivity metric. Point-pair connectivity is a meas- 
ure of the surviving connections with respect to the 
original connections. In estimating network perform- 
ance the model ain fundamental uncertain- 
ties in the supporting i ta. 


742,886 


AD-A181 457/3/GAR 
Defense Communications 
Reston. VA. 


PC A03/MF AO1 
Engineering Center, 


of the NAVSTAR Global 


3 McCrickard. 1 Mar 87, 47p Rept no. DCEC-TN- 
1 


Vile eneen Gees Ors tenant ote a 
lity for the near-term Defense 
ween nel System ce | and in pdk perm = 


me' for R Global Post 

T Gesnled desctpaon STAR G ye Ay 9 (GPS) 

A description of the GPS w provided as well 

as'¢ discussion as to how it might be applied i the 
DCS. Finally, a description is given for some of the 

available, commercial, off-the-shelf, GPS receivers. 


742,887 
AD-A181 533/1/GAR PC A03/MF A01 
eae, Univ., Boston, MA. Electronics Research 


Programmable PCM (Pulse Code Modulation) En 


Fochricel rept., 

N. C. Poirier, and T. P. Wheeler. 16 Jan 85, 27p 
SCIENTIFIC-3, AFGL-TR-87-0067 

Contract F19628-83-C-0037 


The modulation methods for the transmission of data 
ee Ne ee ene 
gradually progressed from FM/FM to almost exclu- 
sively pulse code modulation (PMC) over the last 20 
years. This due in part to the more flexible formatting, 
increased overall accuracy capability and efficient 
tangmason and ecordng ofthe PC Saauing ¢ 
in forma’ a 

pereaior Peal encoding ‘System’ can be cotdly 


paper provides a method of selecting the operational 
parameters by stored program without any hardware 


742,888 

AD-A181 659/4/GAR PC A04/MF A01 
Army Military Personnel Center, Alexandria, VA. 
Mobile Networks. 


Computer 
Master's thesis May 85-May 86, 
S. J. Janis. 28 Apr 87, 60p 


The current cellular system provides a predetermined 
number of mobile subscribers dedicated telephonic 
service if they are within transceiver range of its back- 
bone network. The subscriber's mobility is limited to 
the coverage area of the cell grid and is further bound 
by the number of dedicated channels available in a 
cell. This report proposes a mobile computer network 
wherein the terminals double as relays affording the 
mobile subscriber greatly mobility and where all termi- 
nals share a common transmission channel. The main 
design issues of the proposed mobile computer net- 
work’s data link and network layers are investigated. 
The network incorporates nonpersistent Busy-Tone 
multiple access channel as the means of linking all sta- 
tions together. A unique routing algorithm which maxi- 
mized packet discarding and maps the network topolo- 
gy is described and used. The congestion control tech- 
niques incorporated in this network reduce even fur- 
ther the networks blocking probability and relative 
measure of congestion. Keywords: Theses; Packet 
radio networks. 


742,889 
AD-A181 664/4/GAR 
Naval Post 
Officer in 


PC A05/MF A01 
aduate School, Monterey, CA. 
‘actical Command and Tactical Data In- 


Relay System (MILSTAR). 
Master's thesis, 
R. B. Landolt. Mar 87, 93p 


The purpose of this thesis is to explore possible diffi- 
culties and their solutions in transitioning the OTCIXS/ 
TADIXS subsystems from the present Navy UHF 
Fleetwide Satellite System to the EHF /SHF MILSTAR 
System. The research provides a description of the 
mission and operational concepts involved with the 
OTCIXS and TADIXS subsystems as well as a descrip- 
tion of how MILSTAR will process and function as a 
communication system. After reviewing OTCIXS, 
TADIXS, and the capabilities MILSTAR will provide, 
the author discusses under what conditions OTCIXS 


742,894 


COMMUNICATION 
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and TADIXS might consider transitioning to MILSTAR 
and presents recommendations on how best to utilize 
MILSTAR’s resources. (Theses) 


742,890 
N87-23828/3/GAR 
Jet Propulsion Lab., P: 


7. 
NAS 1.26:181010, 
-181010 


Posner. 15 M: 87, 12: 
JPL-TDA-PR-42-89, NASA-C 


No abstract available. 


742,891 
N87-23829/1/GAR 
(Order as N87-23828 PC A06/MF A01) 
.. Pasadena, CA. 


oe pty Ag ge 
os and M. M. Franco. 15 May 87, 20p — 
Its the Telecommunications and Data 
Fleport p 1-20 (See N67-29828 17. 32). 


specially selected Allan 
Sn os ctabemh piens Cb coe ab Gwe colememn tant 
previously reported. An additional result obtained from 


N87-23837/4/GAR 
(Order as N87-23828 PC A06/MF A01) 


Block 3 X-Band 


(Order as N87- — PC A06/MF A01) 
Jet Propulsion Lab., 
Dual-Polarization 8.45 Ghir Traveting-Wave Maser. 


rdeed as clur tener or araaey. A circular wave- 
guide switch was also developed to provide for noise 
calibration and to protect the maser from incident 
transmitter power. 


742,894 
N87-23840/8/GAR 

(Order as N87-23828 PC AO6/MF A01) 
Jet he me Lab., Pasadena, CA. 
Evaluation of the Communication System for the 
TAU Mission Study. 
B. D. Metscher. 15 May 87, 10p 
In Its the Telecommunications and Data Acquisition 
Report p108-117. 
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The requirements for possible microwave and optical 
frequency communication systems to return 20 kbps 
from 1000 AU are compared and sample telemetry 
links are calculated. Microwave systems were found to 
have impractical parameter requirements, while the re- 
quired optical system parameters are much more fea- 
sible. A first-level design of an optical communication 
link is presented; this design can be implemented with 
conservatively projected technology development. 
Optical background noise can be either tolerated or 
eliminated and it was found that TAU could detect a 
= — from Earth even if Earth were in front of 


742,895 


N87-23900/0/GAR 

National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 

Optically Controlled Microwave Devices and Cir- 
cuits: Emerging Applications in Space Communi- 
cations Systems. 

K. B. Bhasin, and R. N. Simons. Jul 87, 11p NAS 
1.15:89869, E-3543, NASA-TM-89869 

Prepared for Presentation at the International Micro- 
wave Symposium, Rio de Janeiro, Brazil, 27-30 Jul 87. 
Cos ed by Brazilian Microwave Society and the 


PC A02/MF A01 
Administration, 


Optical control of microwave devices and circuits by an 
optical fiber has the potential to simplify signal distribu- 
tion networks in high frequency communications sys- 
tems. The optical response of two terminal and three 
terminal (GaAs MESFET, HEMT, PBT) microwave de- 
vices are compared and several schemes for control- 
en ee ee ' exam- 

ined. Monolithic integration of optical microwave 
functions on a single semiconductor substrate is con- 
sidered to provide low power, low loss, and reliable 
digital and analog optical links for signal distribution. 


742,896 


PB87-196291/GAR PC E03/MF E01 


Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Telecommunication Switching and Information Tech- 


nology. 

Electronic Village Halls, 

K. Rahko. 5 Feb 87, 31p REPT-1/87, ISBN-951-754- 
034-5 


Electronic Village Halls (also called ‘Telehouses’ or 
Community 


‘Information and Service Centres’) have 
been (or are being) established in Denmark, Finland, 
Norway and Sweden. Their main aim is to provide tele- 
communications services and new information tech- 
nology to people living in sparsely populated areas. An 
electronic Village can provide several types of serv- 
ices: (1) Distance working; (2) A consultancy service; 
(3) Training and education; (4) Miscellaneous activi- 
tes. 
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PB87-197059/GAR PC E07/MF E07 
National Inst. for Telecommunications Research, Jo- 
hannesburg (South Africa). 

Reflection Pattern Measurements of a Cable with 
an 


J. W. H. Meijs. 1983, 124p TEL-189 
North American Continent sales only 


A computer-controlied RF impedance analyzer (with 
setable frequencies from 1 to 1000 MHz) was used to 
measure the impedance of the cable at 128 equal 
spaced frequency points. From these values of the im- 
nee Z(k. delta omega), the values of the reflection 
coefficients Gamma(k. delta omega, were derived and 
multiplied by the coefficients of a shaped square pulse, 
all in frequency domain. These values in frequency 
domain are then Fourier transformed, with Fast Fourier 
Transformation calculus, to determine the reflection 
pattern of the cable, in the time domain. The magni- 
tude of each point in the resulting plot of the reflection 
data provides a record of the quality of that particular 
point in the cable. in this way it is possible to control a 
cable at its bad points in a rather easy and simple way. 
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PB87-198941/GAR PC A03/MF A01 
Dravo Mechling Corp., New Orleans, LA 


104 VOL. 87, No. 19 


Digital Data Communications for the Iniand Water- 

ways. Executive b 

Rept. for Oct 84-Feb 87, 

pT and M. Dundics. Mar 87, 29p MA-RD-770- 
19 

Contract DTMA91-84-C-41039 

See also PB87-198958. Prepared in cooperation with 

Dundics’ Enterprises, Inc., Annapolis, MD. Sponsored 

by Maritime Administration, Washington, DC. Office of 

Advanced Ship Operations. 


The project involved the development of a flexible, 
programmable communications ae in support 
of ship to shore data transfer. The processor inter- 
faces with off the shelf data acquisition systems 
equipped with standard data ports. It also provides an 
interface to a modem which then links to communica- 
tions it such as a VHF, HF or satellite trans- 
~~ processor allows protocol and data format 
establishment through a shipboard terminal. This 
same terminal can be used for free format message 
composition as well. The data format, DAS interface 
protocol and timing requirements are all externally pro- 
grammable to adapt to various systems. The devel- 
oped system was tested using a FLUKE 2280 Data 
ee eee Wa Gee Gee 
diesel engine, a VMS-200 Vessel 
System interfaced to speed sensors, fathometer = 
A ape Remote call up from the office was accom- 
weap F a SAILOR 1000/B SSB transceiver as 
ae as the WATERCOM communications system. 


742,899 


PB87-198958/GAR PC A04/MF A01 
Dravo ae Corp., New Orleans, LA. 

Digital Data Communications for the inland Water- 
ways. Technical Report. 

Final rept. Oct 84-Feb 87, 

———- and M. Dundics. Mar 87, 73p MA-RD-770- 


Contract DTMA91-84-C-41039 

See also PB87-198941. Prepared in cooperation with 
Dundics’ Enterprises, Inc., Annapolis, MD. Sponsored 
by Maritime Administration, Washington, DC. Office of 
Advanced Ship Operations. 


The project involved the development of a flexible, 
programmable communications processor in support 
of ship to shore data transfer. The developed system 
was tested using a FLUKE 2280 Data Logger monitor- 
ing various parameters on a marine diesel engine, a 
VMS-200 Vessel it System interfaced to 
speed sensors, fathometer and LORAN C. Remote 
pa AE TR gee pong: Fy 
SAILOR 1000/8 SSB transceiver as well as the WA- 
TERCOM communications system. 


742,900 


PB87-203758/GAR PC A09/MF AO1 
National Telecommunications and Information Admin- 


istration, Annapolis, MD. 

Baseband Performance og mre Due to Inter- 
ference in — Fixed-Satellite Service 

Technical rep 

C. Filippi. = 86, 188p NTIA-86-198 


The report describes a set of receiver transfer charac- 
teristic (RTC) algorithms developed at National Tele- 
communications and information Administration 
(NTIA) for the analytical assessment of mutual interfer- 
ence effects in satellite communication services. The 
RTC algorithms convert the input carrier-to-interfer- 
ence power ratio (C/I) and modulation specifications 
of the desired (C) and interferer (|) signals into an 
output baseband performance degradation. The RTC 
algorithms also compute a C/I! threshold margin for a 
given output baseband performance requirement. The 
modulation types and communication services include: 
(1) companded single-sideband, amplitude-modula- 
tion, multichannel telephony; (2) regular or compand- 
ed, frequency-modulated, multichannel! telephony; (3) 
frequency-modulated analog television; (4) digital co- 
herent multiple-phase-shift keying; (5) single-channel- 
per-carrier with digital coherent multiple-phase-shift 
keying: (6) single-channel-per-carrier with frequency- 
ated analog voice. 


742,901 


PB87-863841/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Satellite Digital Communication Systems. January 
1970-June 1987 (Citations from the Engineering 


index Database). 

Rept. for Jan 70-Jun 87. 
Jul 87, 114p 
Supersedes PB86-869161. 


This bibliography contains citations concerning tech- 
nology of satellite digital communication systems. 
Topics include modulation and transmission analysis, 
signal processing and coding, time division multiple 
access systems, modulators, demodulators, on-board 
systems, integrated satellite terrestrial networks, 
packet switching, and demand assignment. Phase 
shift keying techniques, regenerative devices, forward 
error correction coding, space diversity systems, bit 
error rate, synchronization techniques, access proto- 
cols, noise immunity, and simulation techniques are 
discussed. (This updated bibliography contains 277 ci- 
tations, 47 of which are new entries to the previous 
edition.) 


742,902 


PB87-863999/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
1BM System Network Architecture: Market As- 
pects. January 1983-July 1987 (Citations from The 
Computer Database). 


Rept. for Jan 83-Jul 87. 
Jul 87, 120p 
Supersedes PB86-87 1134. 


This bi aphy contains citations concerning the 
impact of IBM System Network Architecture (SNA) on 
products manufactured for the telecommunications in- 
dustry. The trend towards — SNA protocols as 
an industry standard is noted. SNA development and 
support for office automation and financial service sys- 
tems are discussed. Market assessments of SNA- 
compatible products and systems are presented. (This 
updated bi raphy contains 249 citations, 114 of 
which are new entries to the previous edition.) 


742,903 


PB87-864005/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Integrated Services Networks: Market As- 
pects. January 1 1987 (Citations from The 
Database 


Rept. for Jan 83-Jul 87. 
Jul 87, 73p 
Supersedes PB86-871217. 


This taps pe oe contains citations concerning market 
aspects of integrated service digital networks (ISDN). 
These networks allow transmission of video, text, data, 
and voice over the same transmission lines. The de- 
velopment of these networks by telecommunications 
companies is traced. Standardization of ISDN protocol 
is discussed. Market demand for equipment such as 
semiconductors and switches ined for these net- 
works is evaluated. (This updated bibliography con- 
tains 143 citations, 66 of which are new entries to the 
previous edition.) 


742,904 


PB87-864302/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA 

intelligent : Shared Multitenant Telecom- 
munications December 1983-July 1987 
(Citations from The 


er Database). 
Rept. for Dec 83-Jul 87. 
Jul 87, 58p 
Supersedes PB86-87 1308. 


This bibliography contains citations concerning intelli- 
gent (smart) buildings with shared tenant telecom- 
munication systems in a single or complex of office 
buildings. Services include voice and data telecom- 
munications, database management, local area 
networking, commercial accounting, scientific compu- 
tations, database information systems, teleconfer- 
encing, and word processing. Shared tenant services 
allow smaller companies access to sophisticated tele- 
communications systems at a shared tenant cost. 
Likely competitors in this market are presented. Legal 
aspects of these services are considered. (This updat- 
ed bibliography contains 127 citations, 22 of which are 
new entries to the previous edition.) 
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AD-A181 685/9/GAR PC A99/MF E04 

— Underwater Systems Center, Newport, RI. 
ientific and Studies. 1981. 

Receiver ee eg he 

Analysis, 

A. H. Nuttall. 1981, 745p 

See also AD-A181 684, AD-A181 686 - AD-A181 687. 


Contents: Optimum Detection of a Randomly Frequen- 
cy Modulated Carrier; Operating Characteristics for 
Detection of a Fading Signal with K Dependent Fades 
and D Fold Diversity in M Alternative Locations; Detec- 
tion Probabilities for a Fading Signal in M Alternative 
Locations with D Fold Diversity and Incoherent Combi- 
nation of B Pins per Diversity Branch; Error Probability 
Characteristics for Multiple Alternative Communication 
With Diversity, but Without Fading; Importance Sam- 
pling for Estimation of Small Probabilities; Some Win- 
dows With Very Good Sidelobe Behavior: Application 
to Discrete Hilbert Transform; Reconstruction of 
Power Spectral Estimates; On the Variance of the 
Phase Estimate of the Cross Spectrum and Coher- 
ence; Invariance of Distribution of Coherence Estimate 
to Second-Channel Statistics; Approximations = = 
Cumulative Distribution Function of the M 
Squared Coherence Estimates; Statistic Non! 
Transformed Coherence Estimates; Positive | Dennite 
Spectral Estimate and Stable Correlation Recursion 
for Multivariate Linear Predictive Spectral Analysis; Ap- 
plication of Linear Predictive Spectral Analysis to Multi- 
ple Tones in Noise; Probability Distribution of Array Re- 
sponse for Randomly Perturbed Element Gains; Ef- 
fects of Random Shadings, Phasing Errors, and Ele- 
ment Failures on the Beam Patterns of Linear and 
Planar Arrays; and Linear Chebyshev Complex Func- 
tion Approximation. 


Radio & Television Equipment 
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AD-A181 559/6/GAR PC A09/MF A01 
Naval Postgraduate School, Monterey, CA. 
Anti-Skywave AM Broadcast Antenna Design. 
Master's thesis, 

S. Hussain. Mar 87, 180p Rept no. NPS62-87-009 


This thesis investigates the ign of an anti-skywave 
(ASW) AM broadcast antenna. The parameters of a 
a AM broadcast antenna are presented first. 

hen the design proposed is studied by numerical 
modeling with the Numerical Electromagnetic Code 
(NEC). Biby’s proposed design involves a ring of short 
radiators with a conventional monopole operating over 
finite ground. To analyze the behaviour of Biby’s pro- 
posed ASW antenna, a generic radiator study is con- 
ducted to test the ability of different sized radiators to 
launch the sky wave and the ground wave first as iso- 
lated elements and then as closely coupled radiators 
with cancelling phasing. Finally, some potential candi- 
date structures are proposed for AM broadcast trans- 
mission which might achieve the desired characteris- 
tics of ground wave enhancement and sky wave sup- 
pression. Keywords; Monopole and dipole antennas; 
Numerical Electromagnetic Code (NEC). 
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AD-A181 702/2/GAR PC A03/MF A01 
Communications Research Centre, Ottawa (Ontario). 
Antenna Controller for the 12-14 GHz SATCOM 
Mobile Ground Terminal, 

P. J. Vigneron. Feb 87, 29p Rept no. CRC-1419 


The design of an antenna controller for use with a 
mobile 12/14 GHz terminal is discussed. The control- 
ler allows variable antenna positioning to an accuracy 
of .001 degrees. Digital position indicators with provi- 
sion to preset an angle bias facilitates initial satellite 
terminal set up at various locations in Canada. 


742,908 


AD-A181 738/6/GAR PC A07/MF A01 
Naval Ocean Systems Center, San Diego, CA. 


ee ae ake 
munications Systems Buoy Relays. 

Final rept. au 

J. E. Bickel, T. L. Wright, E. A. Thowless, G. L. 

Davis, and G. Picking C Dec 86, 137p Rept no. 

NOSC/TR-1150 


This report contains an analysis and evaluation of 
design options associated with developing a Meteor 
Burst Communications Systems (MBCS) relay, 

antennas and power supplies, that meet vari- 
Ous operational requirements. Keywords include: 
Meteor Burst Communications Systems (MBCS) and 
VHF propagation path. 


742,909 

AD-P005 395/9/GAR PC A03/MF A01 

pm nay ay of Ly nt Lexington. Lincoin ma 
lor an re- 

) Satellite Earth we pay b 


L. W. Rispin. Feb 87, 26p 


This article is from Nyse) ag Antenna Appii- 
cations Symposium Held in , Iiinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p37-62. 


The antenna system for a 44/20 GHz earth terminal to 
be used to measure on-orbit satellite performance and 
the facilities used in its calibration are described. Built 
around a 8-ft. diameter Cassegrain antenna mounted 
on a pedestal positioner, the entire system is enclosed 
within a 17-ft. diameter radome. The antenna uses a 
frequency-selective-surface to diplex the 44-GHz 
uplink signal from a scalar horn and the 20-GHz down- 
link signal to a five-horn tracking feed. Mounted direct- 
ly to back of the antenna are a 20-GHz receiver 
front-end, a 5-W 44-GHz transmitter, and a transmit 
power attenuator used to precisely control terminal 
EIRP. Individual calibration of each of these units in 
conjuction with gain measurements on the radome-en- 
closed antenna allow a prediction of the overall anten- 
na system lormance, in terms of downlink G/T and 
uplink EIRP. 


742,910 
N87-22615/5/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
GPS (Global Positioning System) Antenna Designs. 
S. J. P. Laube. May 87, 4p 
In NASA. Langley” Research Center Joint Univ 
Program for Air Transportation Research, Oro 7) 
1984. 


Application of the current GPS NAVSTAR system to 
civilian service requires that a right hand, circularly po- 
larized, -160 dBW spread spectrum signal be received 
from an orbiting satellite, where the antenna environ- 
ment is also moving. This presents a ign challenge 
when inexpensive antennas are desired. intent of 
this survey is to provide information on the antennas 
mentioned and to construct and test prototypes to de- 
termine whether the choice made by the industry, the 
quadrifilar helix, is the best. The helix antenna is cur- 
rently the low cost standard for GPS. Prototype ver- 
sions were constructed using 12 gauge wire and sub- 
miniature coaxial hardline. constructed antennas 
were tested using a signal generator and a reference 
turnstile. A spectrum analyzer was used to measure 
the level of the received signal. 


742,911 
N87-23863/0/GAR 
(Order as N87-23859 PC A08/MF A01) 
TICRA A/S, choeanaan —— 
Ye es Multi-Beam and Contoured-Beam An- 


Hy > Ballin ©1987, 23p 
in AGARD ernene Antennas for Avionics 23p. 
Sponsored in part by Intelsat. 


High gain spacecraft antennas with multiple beams 
and contoured beams are key components in satellite 
communications and direct broadcast systems. This is 
reflected on the latest generation of communications 
satellites, where the antenna subsystem is the lar 

subsystem with its weight of more than 300 kg. 

antennas achieved a large communications capacity 
through multiple frequency reuses and may be reconfi- 
gured to serve different coverage areas. The current 
multi-beam and contoured-beam antenna technology 
is reviewed. Different implementation, reflector or lens 
with feed array or direct radiating array, are consid- 
ered. The emphasis is placed upon systems with offset 
paraboloidal reflectors. The limitations of the offset re- 
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flector with respect to beam scanning and cross polar- 
ization are reviewed. Computer aided design proce- 
dures and design examples are presented. 


742,912 
PB87-864278/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
meras. Jar rite SPE” rato 1975-July 


Automatic Fi 
1987 (Citations from 
Services for the Physics and Engineering 


nities Database). 
Rept. for Jan 75-Jul 87. 
Jul 87, 39p 


This bibliography contains citations concerning auto- 
matic focus sensing and control techniques for cam- 
eras and photogra systems. Topics include image 
sensors, ly integrated focusing systems, 
automatic aperture control, focusing accuracy, range 
finder systems, automatic f lenses, camera 
and recorder lems, and infrared diodes for 

of television, , Motion- 


peur and ph 
photographic cameras are ‘onphasined 


76 citations fully indexed and including a title list.) 


Verbal 


742,913 
AD-A181 306/2/GAR PC A17/MF A01 
Applications Research Corp., Fort Walton Beach, FL. 
and Initial Data 
Final rept. Oct 85-Sep 86, 
G. D. Lizza, M. >. Munger, R. L. Small, G. L 
Feitshans, and S. D. Detro. Apr 87, 377p AFWAL- 
TR-87-3003 
saa ae oom onta_ Teco, 
. as 
Dayton, OH, Rept. no. SCT-5529-07. 


This report describes an initial attempt to study lan- 
guage used by fighter pilots. To this end, a methodolo- 
gy was adopted which entailed the use of a mission 
— tape r the experimental sessions, 
the data according to various statistical 
oa methods. Fifty-four pilots from six organi- 
zations participated in the study and generated 656 
unique words, abbreviations, and acronyms. Since 
only the mission related commands were analyzed for 
this report, this number does not represent accurately 
the total size of the vocabulary collected in the study. 
However, it is the first compilation of a user-oriented 
voice . The data base created in this study 
is meant to be a foundation for additional analyses. 
The statistical tables can provide researchers with suf- 
ficient descriptive material to define and conduct stud- 
ies focusing on particular issues and hypotheses. 
Some of the conclusions are: 1) the data gather- 
ing method and statistical/tabulation procedures are 
appropriate for this type of knowledge engineering; 2) 
as measured by vocabulary and rating scores, the 
sample was homogeneous with r: to differences 
bases, aircraft, and pilots; 3) variations in vo- 
cabulary within situations are due to the pilots; 4) vari- 
ations in vocabulary across situations are due both to 
pilots and to differing task demands. Keywords: Avion- 
ics, Speech technoieey, Natural language. 


742,914 

AD-A181 749/3/GAR PC A04/MF A01 
— Postgraduate School, a Sneey. CA. 
mand/Control Toot for a 
Master's thesis, 

|. K. Liu. Mar 87, 64p 


This thesis examined whether American English 
speech recognition technology can be used by Chi- 
nese speakers, in their native tongue, to achieve a rea- 
sonable degree of recognition accuracy. Three experi- 
ments were completed. The first snowed that 88.25% 
of 4305 trials of Chinese phoneme rec was 
correctly r nized. The second showed that 74.67% 
of 900 trials of simulated speaker independent model 
Chinese phoneme recognition was correctly recog- 
nized. The third showed that 12.44% of 900 trials of 
speaker dependent mode Chinese utterance recogni- 


as a Com- 
ystems. 
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tion was incorrectly recognized on the first attempt. 
Only 16 utterances required a retraining to eventually 
obtain a correct recognition. Keywords: Chinese lan- 

guage speech recognition; Voice recognition; Chinese 
Shonetie system. (Theses) 


742,915 

AD-A181 757/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Speech Transformations Based on a 


Representa 

Journal article, 

T. F. Quatieri, and R. J. McAulay. Dec 86, 17p JA- 
5840, ESD-TR-87-019 

Contract F19628-85-C-0002 

Pub. in IEEE Transactions on Acoustics, Speech, and 
Signal Processing, vASSP-34 n6 p1449-1464 Dec 86. 


In this paper a new speech analysis/synthesis tech- 
nique is presented which provides the basis for a gen- 
eral class of speech transformations inciuding time- 
scale modification, frequency scaling, and pitch modifi- 
cation. These modifications can be performed with a 
time-varying change, permitting continuous adijust- 
ment of a speaker's fundamental frequency and rate of 
articulation. The method is based on a sinusoidal rep- 
resentation of the speech production mechanism 
which has been shown to produce synthetic speech 
that preserves the waveform shape and is perceptually 
indis! from the original. Although the analy- 
sis/synthesis system was originally designed for single 
speaker signals, it is also capable of recovering and 
modifying fh signals such as music, multiple 
speakers, marine sounds, and speakers in the 
presence of interferences such as noise and musical 
backgrounds. 


742,916 

PB87-864047/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Computer Voice Recognition: Market Aspects. 
January 1983-July 1987 (Citations from The Com- 


= Database). 
t. for Jan 83-Jul 87. 


Jul 87, 7: 


6p 
Supersedes PB86-871498. 
This aoe eg contains citations concerning market 


aspects o' recognition technology. Applications 
in manufacturing, finance, and telecommunications 
are discussed. Market analysis of voice recognition 
hardware and software and its impact on product de- 
velopment are considered. Voice recognition in the 
personal computer market is examined. (This updated 
bibliography contains 150 citations, 56 of which are 
new entries to the previous edition.) 
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742,917 

AD-A181 292/4/GAR PC AO2/MF A01 
VERAC, inc., San Diego, CA. 

OCCAM (Orifice-Controlied Canister Munition) 
pn bn Status Report (2nd): September-No- 


B. Kosko, and C. Guest. 31 Dec 86, 7p AFOSR-TR- 
87-0703 
Contract F49620-86-C-0070, ARPA Order-5794 


Found appropriate Lyapunov or energy function for 
continuous BAMs. Proved that every matrix is continu- 
ously bidirectionally stable, generalizing the continu- 
ous Hopfield model and extending the Cohen-Gross- 
berg Theorem to heteroassociativity. Completed paper 
Bidirectional Associate Memories, submitted to IEEE 
Trans on Sys, Man, Cyber. Performed fuzzy cognitive 
map (conceptual computing) knowledge combination 
experiments on UCSD neural network students. Pre- 
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sented BAM and FCM theory, as invited lectures, to 
UC Berkeley's Elec Eng Dept and USC’s Elec Eng 
Dept, and to the National Science Foundation. Per- 
formed experiments on all-optical Hughes LCLV 
(BAM) associative memory. Fabricated matrix masks 
to represent 10 neurons. Performed computer simula- 
tion of moment-term-expansion scale, translation, and 
rotation invariant feature extraction algorithm for asso- 
ciative memory. Began optical experiments on counter 
propagating (competitive learning) two-wave mixing 
configuration cast in barium titanate. Explorations of 
photorefractive media for associative memory. 
(Author) 


742,918 
AD-A181 398/9/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Electrical En- 


$wo-Dimensional Signal Processing and Storage 
and Theory and Applications of Electromagnetic 
Measurements. 


Annual rept. 1 Jan-31 Dec 86, 
R. W. Schafer, and D. T. Paris. 1 Jan 87, 47p 
Contract DAAG29-84-K-0024 


This is an annual report on research conducted under 
the auspices of the Joint Services Electronics Pro- 
gram. Specific topics covered are: digital signal proc- 
a parallel processing architectures, two-dimen- 

optical storage and processing, hybrid optical/ 
digital signal processing, electromagnetic measure- 
ments in the time domain, and automatic radiation 
measurements for near-field and far-field transforma- 
tions. Keywords include: Signal processing, Holo- 
graphic storage, Digital filtering, Iterative signal resto- 
ration, Multiprocessors optical computing, Electromag- 
netic measurements. 


742,919 

AD-A181 425/0/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Design of an Addressable Memory Controller. 
Master's thesis, 

B. W. Ham. Mar 87, 84p 


The main memory is an essential subsystem in a Von 
Neumann type of stored program machine. Because of 
the speed gap existence between the processor and 
the main memory, there has been a constant need to 
improve the main memory to achieve a better through- 
put. One method is to use a CAM (Content Address- 
able Memory’. It is known as a very powerful facility for 
searching a particular item from a data array rather 
than from conventional memory. Investigated in this 
thesis are the discussion of CAM characteristics, 
timing analysis, CAM controller design and simulation 
results. The main results obtained in this thesis are 
timing characteristics of the CAM system and design 
considerations of the CAM controller. 


742,920 

AD-A181 566/1/GAR PC A03/MF A01 
Quantex Corp., Rockville, MD. 

New Materials for Optical Computations. Phase 1. 
Feasibility Study. 

Final rept., 

J. Lindmayer. 1986, 27p Rept no. SDIO-86-11 
Contract NO0014-86-C-0807 


High speed data processing by optical means is 
needed. Many hold the view that progress in optical 
memories and logic is determined by the availability of 
new photonic materials. The Phase | feasibility study 
concentrated on the use of certain |i-VI compounds 
that display unusual optical properties, offering new 
opportunities of the realization of erasable optical 
memories, processors and computers. The feasibility 
of the erasable memory function is well documented. 
Optical processors and logic functions were also ex- 
amined and the results to data shown that, with appli- 
cation of larger resources, logic functions can be de- 
veloped. Much progress has been made in the eras- 
able optical memory area. Clearly, information can be 
written by a visible light source, which is then retained 
in the form of the spatial distribution of trapped elec- 
trons. It has been demonstrated that both digital and 
analog information can be stored this way. Reading is 
accomplished by a gentle infrared beam that partially 
discharges the traps in the process of reconstructing 
the information. While each reading reduces the 
trapped electron density, many readings can be made 
and the information is easily rewritten. We have found 
that the material in its thin form has a speed faster than 
5 nanoseconds (equipment limited) and the resolution 
is at least 0.6 micrometer 


742,921 

AD-A181 572/9/GAR PC A02/MF A01 
Stanford Univ., CA. Computer Systems Lab. 

On-Chip Instruction Caches for High Performance 
Processor: 


s, 
A. Agarwal, P. Chow, M. Horowitz, J. Acken, and A. 
Saiz. 1987, 12p 
Contract MDA903-83-C-0335 


Continued increases in clock rates of VLSI processors 
demand a reduction in the frequency of expensive off- 
chip memory references. Without such a reduction, the 
chip crossing time and the constraints of external logic 
will severely impact the clock cycle. By absorbing a 
large fraction of instruction references, on-chip caches 
substantially reduce off-chip communication. Minimiz- 
ing the average instruction access time with a limited 
silicon budget requires careful analysis of both cache 
architecture and implementation. This paper examines 
some important design issues and tradeoffs that maxi- 
mize the performance of on-chip instruction caches, 
while retaining implementation ease. Our discussion 
focuses on the instruction cache design for MIPS-X, a 
pipelined, 32-bit, reduced instruction set, 20 MIPS 
peak, CMOS processor designed at Stanford. The on- 
chip instruction cache is 2K bytes and allows single- 
cycle instruction accesses. Trace driven simulations 
show that the cache has an average miss rate of 12 
percent resulting in an average instruction access time 
of 1.24 cycles. Reprints. 


742,922 

AD-A181 612/3/GAR PC A02/MF A01 
Yale Univ., New Haven, CT. Dept. of Computer Sci- 
ence. 

Processor for Two-Dimensional Symmetric Eigen- 
value and Singular Value Arrays. 

Research rept., 

J. M. Delosme. May 87, 21p Rept no. YALEU/DCS/ 
RR-540 

Contract DAALO3-86-K-0158 


A dedicated processor architecture is here introduced 
for multiprocessor array implementations of Jacobi 
methods. This new processing element factors arbi- 
trary rotations into products of elementary rotations 
whose angles are exactly twice the CORDIC elemen- 
tary angles. This characteristic permits complete con- 
currency between the evaluation of the Jacobi rota- 
tions and their application. Thus the processors in the 
resulting arrays are almost never idle. Keywords: Sym- 
metric eigenvalues, Singular value decomposition, 
Signal processing. 


742,923 

AD-A181 619/8/GAR PC AOS/MF A01 
Stanford Univ., CA. Computer Systems Lab. 

MIPS-X Instruction Set and Programmer’s Manual. 
Technical rept., 

P. Chow. May 86, 88p Rept no. CSL-86-289 
Contract MDA903-83-C-0335 


This manual describes the visible architecture of the 
MIPS-X processor and the timing information required 
to execute correct programs. MIPS-X is a pipelined 
processor that has no hardware interlocks. Therefore, 
the software system is responsible for keeping track of 
the timing of the instructions. The processor has a 
load/store architecture and supports a very small 
number of instructions. The instruction set of the proc- 
essor will be described. The processor supports two 
types of coprocessor interfaces. One interface is dedi- 
cated to the floating point unit and the other will sup- 
port up to 7 other compressors. These instructions will 
also be described. 


742,924 

AD-A181 700/6/GAR PC A02/MF A01 
Texas Tech Univ., Lubbock. Dept. of Electrical Engi- 
neering. 

Space-Variant Optical Systems. 

Interim rept. 30 Nov 85-30 Sep 86, 

J. F. Walkup, and T. F. Krile. 30 Mar 87, 17p 
AFOSR-TR-87-0614 

Grant AFOSR-84-0382 


Analytical and experimental investigations of 1-D and 
2-D coherent and incoherent space-variant optical 
processors have been conducted. Areas investigated 
have included (1) bilinear transform implementations 
using AO processors; (2) optical polynomial process- 
ing; (3) window-programmable image processors; (4) 
optical multistage interconnection networks; and (5) a 





2-D Clos interconnection network. Keywords include: 
Space-variant optical computing, Optical interconnec- 
tions, Multistage interconnection networks, C1os net- 
work, and Polynomial processors. 


742,925 
AD-A181 716/2/GAR PC A03/MF A01 


Stanford Univ., CA. Computer Systems Lab. 
Analytical Cache Model. 


Technical rept., 

A. Ai al, M. Horowitz, and J. Hennessy. Sep 86, 
49p Rept no. CSL-TR-86-304 

Contract MDA903-83-C-0335 


Trace driven simulation and hardware measurement 
are the techniques most often used to obtain accurate 
performance figures for caches. The former requires a 
large amount of simulation time to evaluate each 
cache configuration while the latter is restricted to 
measurements of existing caches. An analytical cache 
model that uses parameters extracted from address 
traces of programs can provide estimates of cache 
performance and show the effects of varying cache 
parameters. By representing the factors that affect 
cache performance, the authors develop an analytical 
model that gives miss rates for a given trace as a func- 
tion of cache-size, degree of associativity, block-size 
multiprogramming level, task switch interval, and ob- 
servation interval. The predicted values closely ap- 
proximate the results of trace drive simulations while 
requiring only a small fraction of the computation cost. 
Keywords: run length; start up. 


742,926 

AD-A181 833/5/GAR PC A04/MF A01 

— Inc., Bloomington, MN. Physical Sciences 
nter 

Optical Symbolic Processor for Expert System 

Execution. 

Quarterly technical rept. 1 Dec 86-28 Feb 87, 

M. Derstine, A. Guha, and S. Natarajan. 23 Apr 87, 

53p AFOSR-TR-87-0690 

Contract F49620-86-C-0082, Grant ARPA Order- 

5794 


In recent years there has been a great deal of interest 
in a extraordinary communications power 
of optics with symbolic computing techniques to devel- 
op a highly parallel optical computer. Advances in par- 
allel computer architecture and development of digital 
optical components and systems have laid the ground- 
work for such a computer. In this report we describe 
the development of an optical architecture designed 
for symbolic computing. In previous work we examined 
logic and functional languages to determine which had 
characteristics more amenable to optical implementa- 
tion. We found (cf. 2nd Tech. Report) that functional 
languages were a better fit than others and that com- 
binator graph reduction (CGR) was the appropriate 
computational model. We also examined symbolic 
Substitution and other optical computing techniques to 
determine which could provide the most power and 
flexibility. We decided that symbolic substitution cou- 
pled with some form of data movement scheme was 
the best scheme to employ. 


742,927 

AD-A181 856/6/GAR PC A04/MF A01 
Aerodyne Research, Inc., Billerica, MA. 

Optical Carry Adder. 

Final rept. Aug 85-Nov 86, 

J. B. McManus, and R. S. Putnam. Mar 87, 65p ARI- 
RR-555, RADC-TR-87-11 

Contract F30602-84-C-0130 


We have constructed a hybrid electronic/ electro-optic 
digital adder which uses an optical-carry for fully paral- 
lel operation. It adds two four-bit words at a data rate 
of 10 MHz. Electronic logic is used for summing the 
addend and carry bits, while the carries are generated 
optically. Ideally, this system reduces the number of 
gate delays associated with electronic addition of long 
addends, and has an execution time that does not in- 
crease with longer addends. The optical-carry (B. 
Arazi, Proc. IEEE 73, 162, 1/85) is based upon a multi- 
stage optical path, with sources which add light to the 
path if a carry is generated, and with modulators which 
allow light to pass if a carry is propagated, at the corre- 
sponding column of the addition. The signals which set 
the light sources and modulators are derived from the 
addends simultaneously, so the addition is completed 
as soon as detected light signals reach the summing 
logic. With small changes in the driving logic, the 
device operates as a parallel subtractor, with optical 
borrow propagation. Our breadboard system has six 
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acousto-optic modulators (AOM'’s) as optical! switches, 
with a single HeNe laser source. (Author) 


PC A02/MF A01 
California Inst. of Tech., Pasadena. 


Hypercube as a > 

G. C. Fox. 1987, 22p DOE/ER/25009-391, CONF- 
870567-1 

Contracts FG03-85ER25009, ACO3-81ER40050 
International conference on supercomputing, San 
Francisco, CA, USA, 1 May 1987. 

Portions of this document are illegible in microfiche 
products. 


We show that a hypercomputer is a relatively general 
purpose supercomputer that can address a wide varie- 
ty of fields. We describe both the general issues and 
specific examples that have been developed at Cal- 
tech. We review some of the software tools that can 
help the development of code for such concurrent 
computers. 46 refs., 7 figs. (ERA citation 12:026377) 


742,929 
N87-23168/4/GAR 

(Order as N87-23156 PC A11/MF A01) 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Overview of the Land Analysis System (LAS). 
Y. Lu. Oct 86, 14p 
In Its Annual Users’ Conference (6th), p197-210. 


An outline covering the history, development method- 
ology, and major dware/software components of 
the Land Analysis System ’ is presented. System 
support services including the Tra Applica- 
tions Executive (TAE), Catalog Manager, history files, 
and applications services are briefly described a 4 
with the al functional ilities of the 224 av: 
able ications programs. Example interface menus 
are given and desired enhancements to the LAS 
system are listed. 


742,930 
N87-24091/7/GAR PC AO5S/MF A01 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Nu- 


merical Analysis and Computing Science. 

Hardware Synthesis from with Poly- 
nomiails. 

B. Lisper. 1987, 90p TRITA-NA-8506 


A theoretical framework for synthesis of hardware, 
given a description of the desired outputs, is devel- 
oped. Outputs are specified as ora mm in the 
inputs over some universal, possibly heterogeneous 
al a. Given these output specifications, an algo- 

m specified by formal expressions for the polynomi- 
als can be derived and a set of cell actions, computa- 
tions, can be determined. The set of computations can 
be mapped into a space-time, that is a model of the 
events in the target hardware, by a mapping fulfilling 
certain conditions. The result is a description of where 
and when the different steps in the algorithm are per- 
formed. This description contains the information of 
what the different parts of the hardware are able to do, 
as well as the information about timing of the data sent 
between different events. The generality of the synthe- 
sis approach is discussed, and it is shown that the 
action of any ae machine can be described by a 
set of polynomials. The methodology seems, however, 
to have its widest applicability for synthesizing hard- 
ware for ee problems for which algorithms with a 
fixed number of steps exist, which is not the case for 
algorithms performed by Turing machines in general. 


742,931 

PB87-180857 Not available NTIS 
National Bureau of Standards (ICST), Gaithersburg, 
MD. Systems Components Div. 

Programming the Parallel Processor. 

Final rept., 

G. Lyon. 1987, 13p 

Pub. in The Role of Language in Problem Solving 2, 
p321-333 1987 


Language pragmatics for efficient parallel program- 
ming encompass many things, of which some are fa- 
miliar from serial machines and others are not. Pro- 
ceeding discursively, numerous examples illustrate 
language-level facets selected from parallel perform- 
ance areas of load balance, granularity, and memory 
domains. A concluding sketch of a construct for ‘self- 
service’ shows how an understanding of execution im- 
plications might eventually yield a portable language 
construct. 


742,935 


Computer Hardware 


742,932 
PB87-195327/GAR PC A03/MF A01 
— Bureau of Standards (ICST), Gaithersburg, 


- for Broadband Token Passing Bus 


Testing, 
R. Rosenthal, and D. P. Stokesberry. Apr 87, 48p 
NBSIR-87/3536 


A method for testing broadband token passing bus 
interoperability is described. The method was tested in 
a controlied laboratory environment at the National 
oem of Standards with four modem manufacturers’ 
ard three headend remodulator manufacturers’ equip- 
ment. The tested equipment implemented specific 
token passing bus options found in commercially avail- 
able products. The specifies seven envi- 
ronmental and electrical parameters; for the first set of 
tests, nominal parameter settings were selected. The 
methodology uses specific test frames developed for 
their unique bit patterns. These frames were transmit- 
ted, received, and counted to exercise the broadband 
= and headend remodulators. The methodolo- 
gy organizes the frame transmissions into five test 
definitions. Each test definition is repeated for each 
headend remodulator. 


742,933 

PB87-196259/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Computer and Information Science. 
Content-Addressable 


T. Kohonen. Mar 87, 50p TKK- -A2, ISBN-951-754- 
075-2 


Apart from the many forms of information retrieval for 
which content addressing principles are needed, there 
exist other tasks in computer technology which are di- 
rectly solvable by special content-addressable memo- 
ries (CAMs). This article starts with a short overview of 


742,934 
PB87-202669/GAR 
(Order as PB87-202628/GAR, PC E06/MF 


E01) 
Matsushita Electric Industrial Co. Ltd. Moriguchi 


(Japan). 
, High-Resolution 20-inch CRT Display 


T. Kitamura. c1987, 7p 

Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p101-107 Apr 87. 


CRT display monitors used for computer graphics such 
as CAD and CAM require high resolution. A 20-inch 
color CRT display monitor has been dev by 
— a new 0.26-dot-trio-pitch 20-inch color CRT with 
a DAF (dynamic astigmatism and focus correction) 
gun. The monitor features a high 

tion display obtained by the 

speed horizontal deflection circuit (at 79 to 89 kHz), a 
wide-band video amplifier (bandwidth = 160 MHz), 
and a high-precision focusing circuit. The monitor can 
display 1280 X 1024 pixels or 1600 X 1200 pixels. 
Also, it exhibits a full flickerless characteristic by in- 
creasing the refresh rate to 67 to 72 Hz. Moreover, the 
basic technology to make possible high-density and 
high-resolution displays has been established through 
the development of this display monitor. 


742,935 
PB87-202677/GAR 
(Order as PB87-202628/GAR, PC — 
1) 
Matsushita Electric industrial Co. Ltd. Moriguchi 


(Japan). 
Bit-Map Display Controller, 
T. Kato. c1987, 9p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p108-116 Apr 87 


Recently, various projects for improving the efficiency 
of software development have been initiated and the 
resulting work-station systems have been presented. 
Most of them employ a high-density, bit-mapped 
multiwindow display. A bit-map display controller has 
been developed which makes possible a low-cost 
multiwindow terminal of 1024 X 1024-dot high density, 
4-level intensity, monochrome bit-mapped display. The 
display terminal is suitable for both conventional gen- 
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eral-purpose computers and work stations. The 
method used for easy insertion of the control com- 
mands, such as the window select command, into the 
data stream on the control line makes 

multiwindow functions where each window is treated 
as an independent display terminal. This feature is ob- 
tained by cooperation with the host computer. 


742,936 
PB87-202685/GAR 
(Order as PB87-202628/GAR, PC E06/MF 


E01) 
Matsushita Electric Industrial Co. Ltd., ' 


(Japan). 

Color Terminal System, 

S. Noguchi, K. Tanaka, and Y. Matumoto. c1987, 7p 
Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p117-123 Apr 87. 


Because the CAD/CAE market is rapidly eee for 
PCB (printed circuit board) design, the p ae 
color graphic terminals as man-machine interfaces is 
increasing. A medium grade two-dimensional color ter- 
minal system with high cost-performance has been de- 
veloped to meet this demand. The system has the fol- 
lowing features: Line drawer speed: 36,000 vectors/ 
second; Resolution: 1280 X 1024 dots (1024 colors); 
eet ee 4 MB; New functions: hardware 
zooming and punning. The design, for cost reduction 
by the improvement of the system architecture and 
frame memory architecture, has made it competitive in 
the marketplace from the standpoint of cost-perform- 
ance. 


742,937 
PB87-863916/GAR PC NO1/MF NO1 
_ Technical Information Service, Springfield, 


, pee and Markets. 
pam Tg 1987 (Citations from The Com- 


Rept "for dan 63 Jan oul 87. 


This bibliography contains citations concerning market 
analyses, evaluations and forecasts of micro-to-main- 
frame links. Developments and trends of hardware and 
software in communication and office automation mar- 
kets are discussed. Corporate mergers, acquisitions, 
and joint ventures are included. (This updated bibliog- 
raphy contains 203 citations, 63 of which are new en- 
tries to the previous edition.) 


742,938 
PB87-864013/GAR 


PC NO1/MF NO1 
National Technical information Service, Springfield, 


VA. 
Token Ring Networks: Market Assessment. Janu- 
ary 1983-July 1987 (Citations from The Computer 


). 
Rept. for Jan 83-Jul 87. 
Jul 87, 127p 
Supersedes PB86-87 1340. 


This bibliography contains citations concerning current 
market activities, and forecasting of token ring network 
utilization. IBM's token ring local area network is dis- 
cussed. IBM compatible products and systems are as- 
sessed, and comparisons with other LANs are briefly 
considered. (This updated bibliography contains 265 
citations, 187 of which are new entries to the previous 
edition.) 


742,939 

PB87-864336/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Fiber Optic Local Area Networks: Market Aspects. 
January 1983-July 1987 (Citations from The Com- 


ag Database). 
lept. for Jan 83-Jul 87 


Jul 87, 45p 
Supersedes PB86-872298 


This bibliography contains citations concerning market 
activities and forecasts of the utilization of fiber optic 
systems in local area networks. Considerable attention 
is given to efforts of IBM and AT&T. Market aspects of 
system components are also discussed. (This updated 
bibliography contains 80 citations, 22 of which are new 
entries to the previous edition.) 
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AD-A181 293/2/GAR PC A02/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 
neering Inst. 

Challenges of Educating the Next Generation of 
Software Engineers. 


Final rept., 

N. E. Gibbs, and G. A. Ford. Jun 86, 12p CMU/SEI- 
86-TM-7, ESD-TR-86-214 

Contract F19628-85-C-0003 


There is an ever-increasing demand for computers and 
software in nearly all areas of society. Projections of 
this demand, coupled with pessimistic projections of 
the growth of productivity of software engineers, indi- 
cate that by early in the next century every man, 
woman, and child in the United States will have to be a 
software engineer. The telephone company was faced 
with similar projections in the 1920s for operators, but 
the development of new technology allowed all users 
of telephones to perform nearly all the duties of opera- 
tors. Since the technology to make software ot ay 
of all users of computers is unlikely to be avai ' 
the foreseeable future, we must increase the number 
of software engineers and increase the productivity of 
current software engineers. Improving the productivity 
of software engineers requires new ways we 
and reasoning about software and better methods o' 
producing it. To gain intellectual control over the soft- 
ware production process and become more productive 
and efficient, we aspire toward making the production 
of software less labor intensive and more technology 
intensive. The Software Engineering Institute (SE!) ex- 
pects that this shift will be attained through automation 
based on sound models and principles. 


742,941 
AD-A181 294/0/GAR PC A02/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 


neering Inst. neat 

Beyond the-Large: xt Chal- 

lenges for Software 

Final rept., 

bm May 86, 23p CMU/SEI-86-TM-6, ESD-TR- 
1 


As society's dependence on computing broadens, 
software engineering is being called upon to address 
new problems that raise new technical and non-techni- 
cal concerns. Aspirations and expectations for the ap- 
plications of computers appear to be unbounded, but 
present software development and support techniques 
will not be adequate to build computational systems 
that satisfy our expectations, even at very high cost. 
Each order-of-magnitude increase in the scale of the 
problems being solved leads to a new set of critical 
problems that require essentially new solutions. The 
next challenges for software engineering will deal with 
software as one of many elements in complex sys- 
tems, which we call program-as-component, and with 
the role of software as an active participant in the soft- 
poe development process, which we call program-as- 
ty. 
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AD-A181 389/8/GAR PC A06/MF AO1 
California Univ., Berkeley. Computer Science Div. 

UC (UNIX Consultant). A Progress Report. 
Technical rept., 

R. Wilensky, J. Mayfield, A. Albert, D. N. Chin, and C. 
Cox. 1987, 122p 

Contract NO0039-84-C-0089, ARPA Order-4871 
Sponsored in part by contract NO0014-80-C-0732 and 
grant NSF-MCS79-06543. 


UC is an intelligent natural language interface that 
allows naive users to learn about the UNIX operating 
system. UC was undertaken because the task was 
thought to be both a fertile domain for Artificial Intelli- 
gence research and a useful application of Al work in 
planning, reasoning, natural language processing and 
knowl representation. The current implementa- 
tion of UC comprises the following components: A lan- 
guage analyzer, called ALANA, that produces a repre- 
sentation of the content contained in an utterance; and 
inference component called a concretion mechanism 
that further refines this content; a goal analyzer, 
PAGAN, that hypothesizes the plans and goals under 
which the user is operating; an anget, called UCEgo, 
that decides on UC’s goals and proposes plans for 
them; a domain planner, called UCPlanner, that com- 
putes a plan to address the user's request; an expres- 


sion mechanism, UCExpress, that determines the con- 
tent to be communicated to the user, and a lai 
production mechanism, UCGen, that expresses UC’s 
response in English. UC also builds a model of the user 
that represents UC’s assessment of the user's knowl- 

state with respect to UNIX. Another mechanism, 
UCTeacher, allows a user to add knowledge of both 
English vocabu and facts about UNIX to UC's 
knowledge base. This is done by interacting with the 
user in natural language. 
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AD-A181 408/6/GAR 
Kestrel Inst., Palo Alto, CA. 
K Based 
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of Efficient Struc- 
tures for Using Fat-Trees 
and \ 

Annual technical rept., 

R. M. King, T. Brown, and C. Green. 31 Dec 86, 70p 
KES-U-86-11, AFOSR-TR-87-0791 

Contract F49620-85-C-0015 


In a previous work the authors developed techniques 
to synthesize lattice and tree parallel structures from 
first order logic specifications. They have now devel- 
oped new techniques that synthesize new structures. 
First the new techiques enable the synthesis of trees in 
which the width of the width of the interconnections 
and the power of the nodes increases as the distance 
from the leaves increases. This type of tree has been 
given the name fat-tree. Fat-trees are univeral in that 
the performance of any network at all can be equal by 
a fat-trees, to a constant and some factors mic 
in the size of the structure to be simulated. The con- 
stant is immense, making fat-trees, at present not a 
general method for simulating other structures. The 
idea of such a varying-width tree can, however, be 
used in specific cases as a synthesis target. The au- 
thors describe techniques for using extensions of pre- 
vious work to build specialized fat-trees to satisfy cer- 
tain first order logic specifications. These fat-tree are 
efficient, because they are specialized. The second 
extension is a proof that an appropriately defined par- 
allel structure can be modified to produce a structure 
capable of pipelining, or processing different parts of 
several problem instances simultaneously in a manner 
similar to an assembly line. The roof is a constructive 
- a synthesis method based on the proof is feasi- 
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AD-A181 443/3/GAR PC A02/MF A01 
California Univ., Berkeley. Dept. of Electrical Engineer- 
ing and Computer Sciences. 

Design of the POSTGRES Rules System. 

Technical rept., 

M. Stonebraker, E. Hanson, and C. H. Hong. 1987, 


20p 
Contract N00039-84-C-0089, ARPA Order-4871 


This paper explains the rules subsystem that is being 
implemented in the POSTGRES DBMS. It is novel in 
several ways. First, it gives to users the capability of 
defining rules as well as data to a DBMS. Moreover, 
depending on the scope of each rule defined, optimi- 
zation is handled differently. This leads to good per- 
formance both in the case there are many rules each 
of small scope and a few rules each of large scope. In 
addition, rules provide either a forward chaining control 
flow or a backward chaining one, and the system will 
choose the control mechanism that optimizes perform- 
ance in the cases that is possible. Furthermore, priority 
rules can defined, thereby rag & user to specify 
rules systems that have conflicts. This use of excep- 
tions seems necessary in many applications. Lastly, 
our rule system can support an implementation of 
views, protection and integrity control, simply by apply- 
ing the rules system in a particular way. Consequently, 
no special purpose code need to be included to handle 
these tasks. Keywords; Data bases; Data manage- 
ment. 
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AD-A181 613/1/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Computer Sci- 
ence. 

Transformation of Broadcasting Into Pipelining. 
Research rept., 

Y. Wong, and J. M. Delosme. Jun 87, 34p Rept no. 
YALEU/DCS/RR-544 

Contract DAALO3-86-K-0158 


A characteristic shared by many computation intensive 
algorithms is the repeated usage of a few data values 





in a sequence of computations. An efficient parallel im- 
plementation of these data dependences often re- 
quires the simultaneous transfer, or broadcasting, of 
the data values to all the processors that need them. 
Unfortunately, direct realization of this broadcasting 
operation on VLSI processor arrays, especially on sys- 
tolic arrays, usually results in severe performance deg- 
radation. A technique for decomposing broadcasting 
dependences into propagation dependences at the al- 
SS SS ee Such propaga- 

es, when physically realized, result in 
pipeining. The determination of a feasible propagation 
scheme is formulated as a linear algebra problem. It is 
proven that all broadcastings can be decomposed into 
Propagations and we propose a systematic method for 
finding such decompositions. 
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AD-A181 623/0/GAR PC A03/MF A01 
Applied Logic Systems, Syracuse, NY. 
PC Expert System. Interface Tools. Phase 1 


Feasibility Study. 

Final rept. 14 May-3 Dec 86, 
K. A. Bowen. 3 Dec 86, 28p 
Contract DAAB10-86-C-0551 


The technical goals of this Phase | effort were to ex- 
plore the feasibility of the construction of direct inter- 
faces between Prolog and databases managed by 
conventional DBMS systems. The Prolog utilized was 
ALS Prolog and the DBMS system utilized was dBase 
lil. Expert tools which assist programmers in the con- 
struction of interfaces between ALS Prolog and dBase 
ill were successfully constructed and tested. This 
study demonstrated that it is quite feasible to easily 
construct interfaces between the languages used for 
the implementation of expert systems and the files 

managed by conventional database management sys- 
tems. Two further feasibility studies were conducted. 
The first was the feasibility of constructing expert sys- 
tems which ease the task of preparing — pres- 
entations of data held in DBMS files. The final study 
concerned the feasibility of utilizing the database inter- 
faces to construct tools for easy input of ASCII data 
into existing DBMS data files. This too was shown to 
be quite feasible by coupling the database interfaces 
to previously constructed tools for reading structured 
ASCIl data into Prolog. 
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AD-A181 701/4/GAR PC A04/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 


ept. 
Feb 87, 71p CMU/SEI-86-CDRL-106, ESD-TR-87- 
105 


Contents: 1) Introduction; 2) Advanced Software Engi- 
neering Program; 3) Education Program, 4) Technical 
Support Program; 5) Technology Transition Oper- 
ations/Software Engineering Process Program; 6) 
Pilot Projects; 7) Affiliates; 8) Staff; 9) Facilities; 10) 
Documents Produced in 1986; and 11) Other Accom- 
plishments. 
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AD-A181 704/8/GAR PC A17/MF A01 
General Electric Co., Schenectady, NY. Production 
Resources Consulting. 

Integrated Information Support System —_ 
Volume 5. Common Data Model Subsystem. Part 6. 
NDDL (Neutral Data Definition ae Proces- 
sor Product ification. Section 3.10.8 INITSES 
through YYWRAP. 

Final rept. 22 Sep 80-31 Jul 85, 

S. Singh, J. L. Althoff, and M. L. Apicella. 1 Nov 85, 
377p PS-620141100, AFWAL-TR-86-4006-VOL-5-PT- 
6 


Contract F33615-80-C-5155 
See also Volume 5, Part 6, Section 3.10.9 through 4.2, 
AD-A181 705. 


This work consisted of enhancement to Test Bed soft- 
ware and establishment and operation of Test Bed 
hardware and communications for developers and 
other users. Structural Description, Functional Flow, 
Interfaces Inputs/Outputs, Program Interrupts, Stor- 
age Allocation, Database Definition, File Description, 
Table Description, Item Description, Object Code Cre- 
ation, Adaptation Data, Detail design Description, Main 
Program List, Module List, External Routines List, In- 
clude File List, Module Documentation 
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AD-A181 705/5/GAR PC A19/MF A01 
General Electric Co., Schenectady, NY. Production 
Resources 


Integrated Information Support System bag 
Volume 5. Common Data Modei Subsystem. Part 


4.2. 

Final rept. 22 Sep 80-31 Jul 85, 

S. Singh, J. L. Althoff, and M. L. Apicella. 1 Nov 85, 
446p 20141100, AFWAL-TR-86-4006-VOL-5-PT- 
6 


Contract F33615-80-C-5155 
See also Volume 5, Part 8, AD-A181 706. 


This work consisted on enhancements to Test Bed 
software and establishment and operation of Test Bed 
hardware and communications for developers = 
other users. Functional Flow, Interfaces, “hag 


Table Descrip'! Object Code Creation, Module Let 
External Rous conan List, Shodan Documentation. 
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AD-A181 Gens. Outctey PC AOS/MF A01 
Univ., 


\ Geestine in the UNIX Environment. 
Final rept. 


Dec 85, 89p 
Contract N00039-82-C-0235, ARPA Order-4031 


This report summarizes the results obtained during the 
contract period. The first two sections of the r and 
the three summarize work on the eley 
Vax UNIX system. The directions for the new work for 
the next contract period are summarized. A major por- 
tion of this part of the report gives a description of the 
new file system and networking facilities that were im- 
plemented to meet the needs of the ARPA research 
ity. The third and fourth sections summarize 
research in human/machine interaction and in expert 
database systems. This work was initiated later in the 
contract period. The first section describes the basic 
kernel functions provided to a UNIX process: process 
naming and protection, memory mai nt, soft- 
ware interrupts, object references (descriptors), time 
and statistics functions, and resource controls. These 
facilities, as well as facilities for bootstrap, shutdown 
and process accounting, are provided solely by the 
kernel. The second section describes the standard 
system abstractions for files and file systems, commu- 
nication, terminal handling, and process control and 
debugging. These facilities are implemented by the op- 
ing system or by network server processes. The 
first of three appendixes summarizes the system primi- 
tives. The second ix describes a reimplementa- 
tion of the UNIX file system. The last appendix gives a 
detailed description of the internal structure of the 
networking facilities. 
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AD-A181 742/8/GAR PC A02/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 
a Inst. 

Software Development Environments. 
Final rept., 
R. J. Ellison. Jul 86, 9p CMU/SEI-86-TM-10, ESD- 
TR-86-217 
Contract F19628-85-C-0003 


The growing demand for reliable large-scale software 
systems cannot be met without advances in software 
development environments. Although promising tech- 
nologies are emerging, a number of issues must be 
addressed to ensure the timely transition of those 
technologies to practice. This paper discusses issues 
relevant to the transition of such technologies and 
projects to be undertaken by the Software Engineering 
Institute to address those issues. The SEI'S primary 
mission is the transition of modern software engineer- 
ing methods to practice. Software engineering environ- 
ments represent a good means to support that end. 
They provide the means both to integrate tools and to 
provide a uniform conceptual framework for the user. 
While from one point of view an environment can en- 
force uniform practices, it also provides the means to 
maintain the rich information base that most likely will 
be required to support reusability of requirements and 
designs. The SEI's role with respect to environments is 
not to build a specific environment, but to help explore 
the validity of new concepts by building prototypes, to 
stimulate the research community to attack critical 
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problems, and to refine the requirements for the next 
generation of large-scale environments. 


742,952 


AD-A181 743/6/GAR PC A02/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 
neering Inst. 

Architecture for Intelligent Assistance in Software 


Final rept., 

G. E. Kaiser, and P. H. Feiler. Sep 86, 21p CMU/ 
SEI-86-TM-12, ESD-TR-86-219 

Contract F19628-85-C-0003 


The authors define an architecture for a software engi- 
neering environment that behaves as an intelligent as- 
sistant. This architecture consists of two key aspects, 
an objectbase and a model of the software develop- 
ment process. The objectbase is adapted from other 
research, but the model is unique in that it consists 
primarily of rules that define the preconditions and mul- 
tiple postconditions of software development tools. 
Metarules define forward and backward chaining 
among the rules. The most significant contribution is 
opportunistic processing, whereby the environment 
automatically performs software development activi- 
ties at some time between when their preconditions 
are satisfied and when their postconditions are re- 
quired. Further, this model defines strategies that 
guide the assistant in ee appropriate point for 
Carrying out each activity. (Author) 


742,953 


AD-A181 767/5/GAR PC A07/MF A01 
Technion International, inc., Wil ion, DE. 
Data Collection System for E: Software 


Final rept. 28 Sep 85-30 
R. Werling. 30 Sep 86, 13 
Contract F33615-85-C-512: 


86, 
BRMC-85-5123-1 


This study provides a prototype data collection system 
for the Air Force Contracts Management Division 
(AFCMD) to use to build a data base on software 
projects completed by USAF contractors. Common 
factors were evaluated and data elements reviewed 
for four parametric cost estimating models (Cocomo, 
Jensen, Price-S and SLIM). This data collection 
system will enable the Air Force Plant Representative 
Offices (AFPRO) staff to counter contractor's estimat- 
ed on software development costs by citing similar 
projects done with fewer work-months, lower costs, or 
shorter schedules. Key parts of the system were 
ys for use on existing computer systems so tat 

Os can begin immediaiely to develop a data 
base for mission-critical computer resources (MCCR) 
Projects. Keywords: Test and evaluation; Test meth- 
ods; Information systems. (Author) 
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AD-A181 852/5/GAR PC A04/MF A01 
Carnegie-Melion Univ., Pittsburg, PA. Software Engi- 


P. Feiler. Apr 87, 60p CMU/SE!-87-TR-6, ESD-TR- 
87-107 


The Technology Identification and Assessment Project 
combined a number of related investigations to identi- 
fy: 1) existing technol in a specific problem area to 
review research and elopment results and com- 
mercially available products; 2) new technologies 
through regular reviews of research and development 
results, periodic surveys of specific areas, and identifi- 
cation of particularly good examples of the application 
of specific technologies; and 3) requirements for new 
technology through continuing studies of software de- 
velopment needs within the DoD, and case studies of 
both successful and unsuccessful projects. Technolo- 
gy assessment involves understanding the software 
developement process, determining the potential of 
new technology for solving significant problems, evalu- 
ating new software tools and methods, matching tech- 
nologies to needs, and determining the potential 
payoff of new technologies. Assessment activities of 
the project focused on core technology areas for soft- 
ware engineering environments. This report is one of a 
series of survey reports. It is not intended to provide an 
exhaustive discussion of topics pertinent to the area of 
user interface technology. Rather, it is intended as an 
informative review of the technology surveyed 
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AD-A181 853/3/GAR PC A02/MF A01 
— Univ., Pittsburg, PA. Software Engi- 


Distributed Systems Technology Survey. 


ee C. Caper Mar 87, 25p CMU/SEI-87-TR-5, ESD- 
TR-87-106 


Contents: 1)introduction; 2) Hardware Technology; 3) 

internetworks; 4) Protocols; 5)Heterogenelty; 6) 

Programs; UP enag= — 

Language Issues; lemote 

0) Sofware Tools for Distributed En- 

vironments; 11) Security; 12) Distributed File Systems; 
13) Fault Tolerance; 14) Conclusion. 
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with a CCC Tool Kit. 
. 1987, 9p LA-UR-87-1038, CONF-8703102-1 
act W- 7405 ENG. -36 
s spring meeting, Santa Barbara, 
USA, 30 Mar 1967 


: and SEXPOAT tha ovide . -di- 

t ‘syntax 
‘SEXPORT Mat powde » which permits 
texts to be So be edited with a host edker, INI- 
automatically executes a hierar- 
-defined texts, and 
macros to be executed in 
within CCC. (ERA citation 


areany oat 
i 
Le 


& 
8 
N 


PC A02/MF A01 


g 

e 

s 
£2 
: 
i 
2 


Gaussian Elimination 
Load Balancing on a Multiprocessor. 

- George, and E. Chu. Mar 87, 18p ORNL/TM- 
Contract ACO05-840R21400 

Portions of this document are illegible in microfiche 
——. Original copy available until stock is exhaust- 


> 


developed, along with an analysis of the computation 
performed in each node processor. This model is then 
used to derive the expected speed-up of the algorithm. 
Finally, experiments using an Intel iPSC hypercube are 
presented in order to demonstrate the extent to which 
the analytical model predicts the performance. 11 
rets., 2 tabs. (ERA citation 12:026384) 


958 
DE87007824/GAR PC A03/MF AO1 
Sandia National Labs., Albuquerque, NM. 
DATA: A Data Analysis Environ- 
ment for HP1 Computers. 
W. D. Drotning. Mar 87, ~~ SAND-87-0369 
Contract ACO4-76DP00789 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


DATA was designed to accomplish a wide variety of 
tasks related to analysis of data stored in files on Hew- 
lett-Packard HP 1000 iter systems. As a 
data analysis tool, DATA provides a number of often- 
used mathematical analysis and data manipulation 
functions which may be employed. Flexible file struc- 
tures, on both input and output, are allowed. An editor 
is included which allows DATA to serve as a binary file 
editor for data; search routines based on numeric, 
rather than string, values are incorporated. Graphical 
plotting of data and functions, cursor selection of spe- 
cific data regions, and other graphics features are also 
included. DATA also serves as a shell operating 
system, with direct interface to the RTE operating 
system. Commonly-used file management functions 
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are incorporated or enhanced for operator conven- 
ience. DATA is both command and menu (softkey) 
driven, and on-line help facilities are included. Finally, 
DATA serves as a common framework for future ex- 
pansion, such as incorporation of the IMSL library or 

user-defined functions. (ERA citation 
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System) 


A. F. Huntley, R. A. Bryant, M. A. Buhrmaster, J. L. 
Christian, and R. Hume. Feb 87, 25p ORNL-6365 
Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
~ aon Original copy available until stock is exhaust- 


Procedures are described that provide for the auto- 
mated conversion of a screen library containing over a 
thousand screen display definitions to a new screen 
en mantn pe ee ag The first step is to extract 
the screen definition information from the original 
screen package. This information is then loaded into a 
data base management system (DBMS). The informa- 
tion is manipulated as necessary and output in a 
a eee ara. 

benefit of the procedures developed is that a 

allows bulk updates of multiple screen defini- 
saan ts Eeaaeek Both the source and target 
ee See 
vidual screens. Al the procedures described 


and the information contained in the data base. (ERA 
Citation 12:026409) 


742,960 

DE87007912/GAR 
Lawrence Berkeley Lab., CA. 
Future of Intersite Network 
Nov 86, 361p LBL-22460, F-8610138-Sums. 
Contract ACO3-76SF00098 

Annual energy research workshop on interlaboratory 
computing, Berkeley, CA, USA, 27 Oct 1986. 

Paper | only, copy does not permit microfiche pro- 
= inal copy available until stock is exhaust- 
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te viewgraphs and summaries of three discus- 
sion groups are presented. The purpose of the work- 
oe identify strategies for the comput- 

needs to the scientists ui the Office 


er networking 
of Energy Research. (ERA citation 12:026383) 
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—— “Speedup”: Performance Analysis of Par- 


Programs. 
K. W. Dritz, and J. M. Boyle. Feb 87, 34p ANL-87-7 
Contract W-31109-ENG-38 
Portions of this document are illegible in microfiche 
ac Original copy available until stock is exhaust- 


This paper addresses the problem of 
analyzing the performance of fine-grained paralia od 
ams running on shared- ‘ocessors. 
processors use locking (either directly in the ap- 
plication program, or indirectly in a subroutine library or 
the operating system) to serialize accesses to global 
variables. Given sufficiently high rates of locking, the 
chief factor preventing linear speedup (besides lack of 
adequate inherent parallelism in the application) is 
lock contention - the blocking of processes that are 
trying to acquire a lock currently held by another proc- 
ess. We show how a high-resolution, low-overhead 
clock may be used to measure both lock contention 
and lack of parallel work. Several ways of presenting 
the results are covered, culminating in a method for 
calculating, in a single multiprocessing run, both the 
speedup actually achieved and the speedup lost to 
contention for each lock and to lack of parallel work. 
The speedup losses are reported in the same units, 
“processor-equivalents,” as the speedup achieved. 
Both are obtained without having to perform the usual 
one-process comparison run. We chronicle also a vari- 
ety of experiments motivated by actual results ob- 


tained with our measurement method. The insights 
into program performance that we gained from these 
pon cepa te pth es wrth: tha gcbn <-o 
grams concerned with communication and synchroni- 
Zation. Ultimately these improvements reduced lock 
contention to a negligible amount and yielded nearly 
linear speedup in applications not limited by lack of 
parallel work. We describe two generally applicable 
strategies ("code motion out of critical regions” and 
“critical-region fissioning’ ") for reducing lock conten- 
tion and one ("lock/variable fusion”) applicable only 
on certain architectures. (ERA citation 12:026373) 
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DE87008145/GAR PC A02 

Lawrence Livermore National Lab., CA. 

Some LLNL (Lawrence Livermore National Labora- 
) Experience on the CRAY X-MP/24. 

H. Nelson. Mar 84, 16p UCRL-90400, CONF- 

8403253-1 

Experience in applying parallel processors to scientific 

computation conference, Gleneden Beach, OR, USA, 

13 Mar 1984. 

Paper copy only, copy does not permit microfiche pro- 

duction. 


The historical situation leading to LLNL's use of an X- 
P/2 is briefly covered. The ation of the LLNL 
machine and its place in the lopus network is 
shown. The basic equation of multi-processing per- 
formance is introduced and some typical cases are 
mentioned. The performance of three codes: (1) Tim 
Axelrods’ version of SIMPLE; (2) the Class-7 test; and 
(3) the Cray-Blitz chess program are discussed. 
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Paper copy only, copy does not permit microfiche pro- 
duction. 
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A eeay — = interface to a 4.2 BSD UNIX system has 

been implemented on an Appie Macintosh personal 
computer. This interface supports a maximum of 
seven independent terminal sessions, each in its own 
window. Each window simulates a “smart” cursor- 
addressible 24 x 80 terminal. The implementation re- 
quires no changes to the UNIX kernel and imposes so 
little overhead as to be useful even at the low baud 
rates of dial-up lines. (ERA citation 12:026392) 
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D. Hall, W. Johnston, M. Hutchinson, M. Rosenblum, 
and D. Robertson. Feb 87, 12p LBL-22948, CONF- 
870277-1 

Contract ACO3-76SF00098 

Federal Coordinating Council on science, engineering 
and technology, San Diego, CA, USA, 17 Feb 1987. 
Portions of this document are illegible in microfiche 
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This report identifies a need to increase wide area net- 
work capacity by as much as three orders of magni- 
tude over the next ten years. These increases are nec- 
essary to support new distributed computing products. 
Such products increase pr , but are currently 
available only on loca! area networks. There is no 
technical reason for limiting these products to tightly 
constrained geographical areas, however. They can 
operate perfectly well over any terrestrial distance pro- 
vided sufficient bandwidth is available. Such band- 
width is available today with fiber optics. To quantify 
Capacity requirements, network traffic generated by 
this newer technology is compared with traditional traf- 
fic in a local network environment. An extrapolation to 
wide area networks is made. Speculation about the 
— term future of distributed computing technol 
its effect on-network capacity requirements is o 

fered. It is argued that an increase of network capacity 
by one order of magnitude is sufficient to accommo- 
date new distributed computing technology on existing 
wide area networks. Two orders of magnitude are 
needed to accommodate a fully integrated distributed 
system such as interactive graphics. Three orders of 





magnitude are needed to accommodate increases in 
hardware speed anticipated in the next five to ten 
years. Availability of highly integrated, nationwide dis- 
tributed computing service would increase 
the competitive edge of the United States in science 
and computing. (ERA citation 12:028235) 


742,965 
N87-22618/9/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
Program Downloader and Other Utility Software 
for the DATAC Bus Monitor Unit. 
S. M. Novacki. May 87, 17p OU-TM-92 
In NASA. Langley Research Center Joint University 
-_ for Air Transportation Research, p113-129 


A set or programs to facilitate software test- 
ing on the DATAC Bus itor is described. By provid- 
ing a means to simplify program loading, firmware gen- 
eration, and subsequent testing of programs, the over- 
head involved in software evaluation is reduced and 
that time is used more productively in performance, 
analysis and improvement of current software. 


742,966 
N87-23158/5/GAR 

(Order as N87-23156 PC A11/MF A01) 
Jet a Lab., Pasadena, CA. 
Evaluation and Extension of TAE (Transportable 
po a me Executive) in the Development of a 
B. Burkhart, and R. Sugar. Oct 
In NASA. Goddard Space Flight Conor Annual Users’ 
Conference (6th) p31-37. 


The development of a user interface 

system (UIMS) for an information ga’ and dis- 
play system is discussed. The system interface re- 
quirements are outlined along with the UIMS functional 
characteristics. Those systems requirements which 
are supported the current Transportable Applica- 
tions Executive (TAE) are listed and necessary modifi- 
cations to the TAE are described. 


742,967 
N87-23162/7/GAR 

(Order as N87-23156 PC A11/MF A01) 
wom coe hy Sciences Corp., Mountain View, CA. System 


SaCHAS faccond Generation Comprehensive Hell 

SS Se eee ee 
are Development Environment. 

'g Babb. Oct 86, 1 


In NASA. Goddard Flight Center Annual Users’ 
Conference (6th), p111-123. 


To the user, the most visible feature of the Transport- 
able Applications Executive (TAE) is its very powerful 
user interface. To the programmer, TAE’s user inter- 
face, proc concept, standardized interface definitions, 
and hierarchy search provide a set of tools for rapidly 
prototyping or developing production software. The 
2GCHAS (Second Generation Comprehensive Heli- 
copter Analysis System) project has extended and en- 
hanced these mechanisms, creating a powerful and 
= productivity programming environment where the 
2GCHAS development environment is 2GCHAS itself 
and where a sustained rate for certified, documented, 
and tested software above 30 delivered source in- 
structions per programmer day has been achieved. 
The 2GCHAS environment is not limited to helicopter 
analysis, but is applicable to other disciplines where 
software development is important. 


742,968 

N87-24098/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Development of a Prototype intelligent User Inter- 
face Subsystem for NASA's (National Aeronautics 
and Space Administration's) Scientific Database 
Systems. 
W. J. Campbell, L. H. Roelofs, and N. M. Short. Jun 
87, 57p NAS 1.15:87821, REPT-87-B-0266, NASA- 
TM-87821 


The National Space Science Data Center (NSSDC) 
has initiated an Intelligent Data Management (IDM) re- 
search effort which has as one of its components the 
development of an Intelligent User Interface (IUI).The 
intent of the latter is to develop a friendly and intelli- 
gent user interface service that is based on expert sys- 
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tems and natural language pave in Be gerpern ene 
The purpose is to support the large of potential 
scientific and engineering users presently having need 
of space and land related research and technical data 
but who have little or no e in query languages 
or understanding of the information content or archi- 
tecture of the databases involved. This technical 
memorandum presents prototype intelligent User 
Interface Saavinn (IUIS) using the Crustal Dynam- 
ics Project Database as a test bed for the implementa- 
tion of the CRUDDES (Crustal Dynamics Expert 
System). The knowledge base has more than 200 
rules and represents a single application view and the 
architectural view. Operational performance using 
CRUDDES has allowed nondatabase users to obtain 
useful information from the database previously ac- 
cessible only to an expert database user or the data- 
base designer. 


742,969 

the a cs os. available NTIS 
tional eau of Standards (| Gaithersburg, 

MD. Systems and Software T: Div. 

Penn Hash Table Searchers in One or Two 


nor a 
G. Lyon. 1985, 6p 
Pub. in Computer Jni. 28, n3 p313-318 1985. 


No abstract available. 


742,970 

PB87-210332/GAR PC A04/MF A01 
National Bureau of Standards (ICST), Gaithersburg, 
MD. Center for te a Science and Technology. 
—————— are Prototyping and Fourth Gen- 


See ren 
Special pub. (Final), 
G. E. Finer. ey 87, 69p NBS/SP-500/148 
Also available from Supt. of Docs as SN003-003- 
eo Library of Congress catalog card no. 87- 
1 4. 


The report describes a methodology for developing 
software requirements and specifications using Fourth 
Generation Languages (4GLs) and application proto- 
typing. Various prototyping methodologies are re- 
viewed, and general prototyping strategies and factors 
are discussed. The report describes the advantages 
and disadvantages of application prototyping, and de- 
velops techniques for implementing a software devel- 
opment model that incorporates prototypes based on 
the capabilities of 4GLs. The phases, processes, and 
deliverables are described for each event in the devel- 

it cycle. An appendix contains a tutorial example 
to illustrate the methodology proposed. 


742,971 
PB87-863908/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Fourth Generation Computer sar ihe Market 
Aspects. January 1983-July 1987 (Citations from 
The Computer Database). 

Rept. for Jan 83-Jul 87. 

Jul 87, 67p 

Supersedes PB86-870474. 


This bibliography contains citations concerning current 
activities and market forecasts for fourth generation 
computer languages. Efforts of specific vendors, 
market targets, and comparisons with other languages 
are among the topics discussed. Market growth and 
development in office automation and financial serv- 
ices are also considered. (This updated bibliography 
contains 132 citations, 75 of which are new entries to 
the previous edition.) 


742,972 
PB87-864328/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 

Computer Software Prototy 
July 1987 (Citations from 


base). 
Rept. for Jan 83-Jul 87. 
Jul 87, 63p 
Supersedes PB86-87 1365. 


This bibliography contains citations concerning proto- 
typing as a program development tool. Descriptions of 
specific applications, the utilization of fourth genera- 
tion languages, and procedural aspects are discussed. 
User interfacing, programmer productivity, and market 


January 1983- 
Computer Data- 


742,975 


Control Systems & Control Theory 


aspects are analyzed. (This updated bibliography con 
tains 125 citations, 36 of which are new entries to the 
previous edition.) 


master microprocessor. 
COngUl of an external Net ie Parong 
an computer. slave 


exchange of data to 
the master until 


altel : 


ence between some analytical function and a given 
quantity of test data (or curve), Bayesian estimation at- 
tempts also to minimize the difference between the pa- 
rameter values of that function (the model) and their 
initial estimates, in a least squares sense. The objec- 
tives of dynamic model verification, therefore, are to 
produce a model which: (1) is in agreement with test 
data, (2) will assist in the interpretation of test data, (3) 
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Control Systems & Control Theory 


can be used to help verify a design, (4) will reliably pre- 
dict performance, and (5) in the case of space struc- 
tures, facilitate dynamic control. 


742,976 
N87-22716/1/GAR 
(Order as N87-22702 PC A99/MF E04) 

National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 

ter 
Commit Your Works to the Lord, and Your 
Thoughts Shall Be Established (Prov. 16:3). Inter- 
Stable Control Systems. 


G. L. Vonpragenau. Apr 87, 23p 
In Its Structural Dynamics and Control Interaction of 
Flexible Structures, p335-358. 


Algebraic structures are discussed for control systems 
that maintain stability in the presence of resonance un- 
certainties. Dual algebraic operations serve as ele- 
mentary connections that propagate the stability of 
inter-stable Frequency responses within 
complex half-pianes define different types of inter-sta- 
bility. Dominance between incompatible types is dis- 
cussed. Inter-stability produces sufficient but unneces- 
Sary stability conditions, except for conservative sys- 
tems where the conditions become also necessary. 
Multivariable systems, colocation of actuator and 
sensor, and virtual colocation are treated. instead of 
Passivity, inter-stability relates stability to the mapping 
of poles and zeros by transfer functions and transfer 
matrices. Inter-stability determines stability on the sub- 
system level, is less complex even for multivariable 
systems, adds design flexibility, and relaxes the dy- 
namic data problem of large systems such as space 
Stations. 


742,977 
N87-22719/5/GAR 

(Order as N87-22702 PC A99/MF E04) 
Auburn Univ., AL. Dept. of oy Engineering. 
improving in Discrete-Time LQG 
Linear Quadratic ) 

. T. Oranc, and C. L. Phillips. Apr 87, 17p 
In NASA. Marshall Space Flight Center Structural Dy- 
oniten ane Control Interaction of Flexible Structures, 
17-434. 


Some of the problems are discussed which are en- 
countered in the design of discrete-time stochastic 
controllers for problems that may adequately be de- 
scribed by the Linear Quadratic Gaussian (LQG) as- 
sumptions; namely, the problems of accept- 
able relative stability, robustness, and disturbance re- 
jection properties. A mic compensator is pro- 
posed to replace the optimal full state feedback regu- 
lator gains at steady state, provided that all states are 
measurable. The compensator increases the stability 
margins at the plant input, which may possibly be inad- 
equate in practical applications. Though the optimal 
regulator has desirable properties the observer based 
controller as implemented with a Kalman filter, in a 
noisy environment, has inadequate stability margins. 
The proposed compensator is to match the 
return difference matrix at the plant input to that of the 
optimal regulator while maintaining the optimality of 
the state estimates as directed by the measurement 
noise characteristics. 


742,978 
N87-22720/3/GAR 

(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center 
Overview of Controls Research on the NASA (Na- 
tional Aeronautics and eu Administration) 
Langley Research Center Grid 
R. C. Mont ry. Apr 87, 21p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p435-456 


The NASA Langley Research Center has assembied a 
flexible grid on which control systems research can be 
accomplished on a two-dimensional structure that has 
many physically distributed sensors and actuators. 
The grid is a rectangular planar structure that is sus- 
pended by two cables attached to one so that out 
of plane vibrations are normal to gravity. There are six 
torque wheel actuators mounted to it so that torque is 
produced in the grid plane. Also, there are six rate 
gyros mounted to sense angular motion in the grid 
plane and eight accelerometers that measure linear 
acceleration normal to the grid plane. All components 
can be relocated to meet specific control system test 
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requirements. Digital, analog, and hybrid control sys- 
tems capability is provided in the apparatus. To date, 
research on this grid has been conducted in the areas 
of system and parameter identification, model estima- 
tion, distributed modal control, hierarchical adaptive 
control, and advanced redundancy management aigo- 
rithms. The presentation overviews each technique 
and presents the most significant results generated for 
each area. 


742,979 
N87-22731/0/GAR 

(Order as N87-22729 PC A99/MF E04) 
Texas A and M Univ., Coll Station. 
Quasi-Analytical Method for Non-iterative Compu- 
tation of Nonlinear Controls. 
ee ee ne & Renee AN 
87,1 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p75' 4 


An optimal control solution process was developed for 
a to» class of nonlinear | systems. The 

method combines control . perturbation meth- 
ods, and Van Loan’s recent matrix exponential results. 
A variety of ations support the practical utility of 
this method. body optimal maneuvers 
are routinely solved. Flexible body dynamical systems 
Ce ele Seen one, The method 
fails occasionally due to poor conv nce of the per- 
turbation expansion or numerical ulties associat- 


ed with computing the matrix pooch The method 
is attractive because it appears to be a good candidate 
for semi-automation; no initial 

uSually converges at 2nd or 3rd 


is required, and it 
order in minutes of 


742,980 
N87-22738/5/GAR 
(Order as N87-22729 PC A99/MF E04) 
ing Aerospace Co., Seattle, WA. 
High Simulation of Flexible Multibody Dy- 


A. D. Jacot, R. E. Jones, and C. D. Juengst. Apr 87, 


20p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p979-998. 


A multiflexible body dynamics code intended for fast 
turnaround control design trades is described. Nonlin- 
ear rigid body dynamics and linearized flexible dynam- 
ics combine to provide efficient solution of the equa- 
tions of motion. Comparison with results from the 
DISCOS code provide verification of accuracy. 


742,981 
N87-22739/3/GAR 

(Order as N87-22729 PC A99/MF E04) 
—- Univ. at Austin. Dept. of Aerospace Engineering 
and Engineering eye 
Lanczos Modes for Reduced-Order Control of 
Flexible Structures. 
RR. ng CL M. Turner. Apr 87, 14p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p999-1012. 


Lanczos mode models represent low-frequency forced 
response better than do normal mode models and can 
be developed for both continuous and finite element 
structural representations. It was recommended that 
Lanczos mode models for systems with multiple input 
and/or rigid body modes should be developed; numer- 
ical stability of the Lanczos algorithm should be as- 
sessed; and control system designs employing the 
Lanczos mode models should be attempted. 


742,982 
N87-24122/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center 
Strong Convergence and Convergence Rates of 
Solutions for Algebraic Riccati 
Spaces. 


K. Ito. May 87, 21p NAS 1.26:178302, ICASE-87-31, 
NASA-CR-178302 

Contracts NAS1-17070, NAS1-18107 

Prepared for Presentation at the International Confer- 
ence on Control and Identification of Distributed Pa- 
rameter Systems (3rd), Vorau, Austria, 6-12 Jul 86. 


The linear quadratic optimal control problem on infinite 
time interval for linear time-invariant systems defined 


on Hilbert spaces is considered. The optimal control is 
given by a feedback form in terms of solution pi to the 
associated algebraic Riccati equation (ARE). A Ritz 
type approximation is used to obtain a sequence pi sup 
N of finite dimensional approximations of the solution 
to ARE. A sufficient condition that shows pi sup N con- 
verges strongly to pi is obtained. Under this condition, 
a formula is derived which can be used to obtain a rate 
of convergence of pi sup N te pi. The results of the 
Galerkin approximation is der nstrated and applied 
for parabolic systems and the averaging approxima- 
tion for hereditary differential systems. 


742,983 
PB87-194858/GAR 
(Order as PB87-194841/GAR, PC E04/MF 


E01) 
Toshiba Corp., Tokyo (Japan). 
4-Bit Microcontroller, TLCS-4 


, 70, 
H. Yoshida, N. Tasaka, and F. Ono. c1987, 4p 
Text in Japanese. 
Included in Toshiba Review, v42 n1 p37-40 1987. 


Various types of 4-bit microcontrollers have been de- 
veloped to be applied to different uses. At the same 
time, an ardent demand has also been growing for the 
advent of composite products including peripheral 
functions and those with higher speed and superior 
performance. in order to satisfy the demand, Toshiba 
has developed and commercialized new series of 4-bit 
microcontroller ‘TLCS’-470. Herein outlined are the 
major specific features of its functions and perform- 
ances. 


742,984 
PB87-196655/GAR 


Helsinki Univ. of Tech , Espoo (Finland). 
New Nonlinear Filter for Time Estimation. 
Research rept., 


J. Selkaeinaho. Feb 87, 92p ISBN-951-754-042-6 
Also pub. in Reports of the Automation Techi 
Laboratory Series A: Research Reports, ni Feb 87. 


The thesis introduces an effective and practical 
method of simultaneously estimating the states and 
parameters of a nonlinear dynamic system model, 
based upon disturbed measurements of the system 
outputs. The developed algorithm is especially suitable 
for real time estimation and in a microcomputer envi- 
ronment with fixed point arithmetic, it far surpasses 
other methods. The estimator derivation is based on 
the maximum a posteriori estimation criterion and ap- 
plication of Green's function method to the two point 
boundary value problem which arises. These solution 
methods have been used before with continuous time 
system models but the presented solution of the dis- 
crete time estimation problem differs in many respects. 
The application area of this new filter is very wide rang- 
ing from adaptive control to failure detection. In the 
thesis, experiences from a hydraulic manipulator and 
pilot plant processes have been reported. Also, a de- 
scription of the computing time and memory require- 
ments is included. 
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742,985 

AD-A181 416/9/GAR PC A02/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada (Tradename) Compiler Validation Summary 
Report: TeleSoft TeleGen2 E68, Version 3.11. Host: 
MicroVAX Il, Targets: Motorola 68026, 68010 Tek- 
tronix 8540 (M68010 CPU), 

24 Sep 86, 22p 


This Validation Summary Report (VSR) describes the 
extent to which a specific Ada compiler conforms to 
the Ada Standard, ANSI/MIL-STD-1815A. This report 
explains all technical terms used within it and thor- 
oughly reports the results of testing this compiler using 
the Ada Compiler Validation Capability (ACVC). An 
Ada compiler must be implemented according to the 
Ada Standard, and any implementation-dependent 
features must conform to the requirements of the Ada 
Standard. The Ada Standard must be implemented in 
its entirety, and nothing can be implemented that is not 
in the Standard. Even though all validated Ada compil- 
ers conform to the Standard, it must be understood 
that some differences do exist between implementa- 





tions. The Ada Standard permits some implementation 
dependencies -- for example, the maximum length of 
identifiers or the maximum values of int types. 
Other differences between compilers result char- 
acteristics of particular operating systems, hardware, 
or implementation strategies. All of the dependencies 
observed during the process of testing this compiler 
are given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. 


Information Theory 


742,986 

N87-24111/3/GAR PC A02/MF A01 
Ecole Nationale Superieure des Telecommunications, 
Paris (France). 

Colored Stochastic Petri Nets. 

A. Zenie. 1986, 14p ENST-86C001 

Presented at the International Workshop on Timed 
Petri Nets, Torino, Italy, 1-3 Jul 85. ACM, IEEE, AEl, 
lEEE Computer Society Order n674 p262-271. 


Colored stochastic Petri nets are presented as an ex- 
tension of the stochastic Petri nets model in which the 
tokens, the transitions, and the i" -y~ proba 
bility measurement are colored. he dovdlopment 
leads to a a of the base — and the 
pays mee ae stochastic process, whi —— ing re- 
Sults identical to those obtained with stochastic Petri 
nets. 


742,98. 

PB67-195491/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Otaniemi (Finland). Digi- 
tal Systems Lab. 

Logical Basis for C/E (Condition/Event)-Systems, 
Series B, Number 35. 


Research rept., 
H. Tuominen. 31 Dec 86, 20p ISBN-951-754-118-X 


The properties of a given condition/event- 

which are expressible in a — logical calculus form a 
logical theory, i.e. a set of formulas closed under de- 
duction. In the paper that theory is axiomatized using 
dynamic logic as the caicus. The resulting theory is 
proved to be complete and the use of theorem proving 
= to verify properties of the system is demon- 
strated. 


742,988 

PB87-196283/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Otaniemi (Finland). Digi- 
tal Systems Lab. 

Comparison of Pr/T-Net pues FIFO Channel 
Models, Series B, Number 33. 

Research rept., 

E. Kettunen, E. Montonen, and T. Tuuliniemi. 31 Dec 
86, 23p ISBN-951-754-040-X 


The paper describes different possibilities to model 
FIFO channels using Pr/T-nets. The state space be- 
haviour of these FIFO models in reachability analysis is 
examined in order to compare their applicability in 
practice. FIFO models are compared with each other 
both using theoretical worst case behaviour and also 
employing a practical Pr/T-net test environment. 
Moreover, serious problems in computational com- 
plexity of reachability analysis concerning some of the 
modeling approaches are pointed out. 


Pattern Recognition & Image 
Processing 


742,989 

AD-A181 295/7/GAR PC A03/MF A01 
Boston Univ., MA. Center for Adaptive Systems. 
Perceptual Dynamics, Real-time Image Process- 
ing, and Neural Architectures. 

Final rept. 1 Feb 85-31 Jan 87, 

S. Grossberg. 20 May 87, 32p AFOSR-TR-87-0724 
Grant AFOSR-85-0149 


Annotated bibliography of research articles published 
during this project pertaining to a neural architecture 
for pattern recognition (Adaptive Resonance Theory); 
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a model of pre-attentive vision (the boundary + fea- 
ture contour systems): application of art to speech rec- 
ognition; and models of attentional control of low-level 
sensory representations. 
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AD-A181 378/1/GAR PC A04/MF A01 
Rice — — TX. Dept. of Electrical and Com- 
puter 

Waveforms as Trees for Pattern Rec- 


ognition. 

Technical rept., 

S. W. Shaw, and R. J. DeFigueiredo. May 86, 63p 
Rept no. EE-8605 

Contract N00014-85-K-0152, Grant NGT-44-006-806 


Waveforms may be represented symbolically such that 
their | , global structural composition is em- 

ized. One such symbolic representation is the re- 
lational tree. The relational tree is a computer data 
Structure that descirbes the relative size and place- 
ment of peaks and valleys in a waveform. Researchers 
have developed various distance measures which 
serves as tree metrics. A tree metric defines a tree 
space. We are able to cluster groups of tree by proxim- 
ity in tree space. Linear discriminants are used to 
reduce vector space dimensionality and to improve 
cluster performance. A tree transformation operating 
on a reguair tree la accomplishes this same 
goal in a tree space. certain restrictions, rela- 
tional trees form a regular tree language. Combining 
these concepts yields a waveform recognition system. 
This system recognizes waveforms even when they 
have undergone a monotonic transformation of the 
time axis. The system performs well with high signal to 
noise ratios, but further refinements are necessary for 
a working waveform interpretation system. 


742,991 


AD-A181 609/9/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
of Model-Based Algo- 


Comparison 

rithms for Color images. 

Master's thesis, 

T. Kupeli. Mar 87, 71p 
iginal contains color plates: All DTIC and NTIS re- 

productions will be in black and white. 


The objective of this thesis is to develop ———— 
methods for multichannel and single channel im: 

and compare these methods. The segmentation a 
rithms are based on linear model for the image tex- 
tures and on inverse ome to estimate the image tex- 
tures and their r specific methods are com- 
pared 1) A multic! nnel Ifnenne al algorithm that simulta- 
neously models the three separate signals represent- 
ing the intensity of red, green, and blue as a function of 
Spatial position and 2) A single channel model applied 
to a combined image resulting from performing a Kar- 
hunen-Loeve transformation on the three signal com- 
ponents. Results of the multichannel image segmenta- 
tion and the Karhunen-Loeve transformed one-chan- 
nel image segmentation are presented and compared. 
Keywords: Maximum likelihood; Markov random fields; 
Computer programs; Theses. (Author) 
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N87-23164/3/GAR 

(Order as N87-23156 PC A11/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Display Subsystem. Version 1: A 
User's Eye View. 


D. Parker. Oct 86, 14p 
In Its Annual Users’ Conference (6th), p153-166. 


The structure and application functions of the Display 
Management Subsystem (DMS) are described. The 
DMS, a subsystem of the Transportable Applications 
Executive (TAE), was designed to provide a device- 
independent interface for an image processing and 
display environment. The system is callable by C and 
FORTRAN applications, portable to accommodate dif- 
ferent image analysis terminals, and easily expandable 
to meet local needs. Generic applications are also 
available for performing many image processing tasks. 


742,993 


N87-24099/0/GAR PC A03/MF A01 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Nu- 
merical Analysis and Computing Science 


742,996 


General 
E F 
F Borgnoim ‘307, 36p TRITA-NA-8518, INTEGRAL- 
46 


Edge detection in a gray-scale image at a fine resolu- 
tion typically yields noise and unnecessary detail, 
whereas edge detection at a coarse resolution distorts 
edge contours. It is shown that edge focusing, i.e., a 
coarse-to-fine tracking in a continuous manner, com- 
bines Positional with good noise reduc- 
tion. This is of vital interest in several applications. 
Junctions of different kinds are in this way restored 
with high precision, which is a basic requirement when 
aay ne (projective) geometric analysis of an image 

the purpose of restoring the three-dimensional 
pA Segmentation of a scene using geometric clues 
like parallelism is also facilitated by the algorithm, 
since unnecessary detail has been filtered away. The 
focusing scheme furthermore offers a possibility to 
classify edge contours with respect to fuzziness. IIlumi- 
nation phenomena like (diffuse) shadow could 
be extracted to some extent, using an ext focus- 
ing algorithm. The edge focusing algorithm contains 
only one essential parameter, on, edie he extunaneee 
of the resolution in the initially blurred image. 


General 
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AD-A181 462/3/GAR PC A07/MF A01 
Naval 


yoy Monterey, CA. 
ance to Local Area Computer Network 
Master's thesis, 
J. D. Ayres. Mar 87, 135p 


Security. 


The U.S. Army Combat Developments Experimenta- 
tion Center (USACDEC) Directorate of Information 
Management (DIM), Fort Ord, is currently involved with 
several network implementations, all at various stages 
of development, and wants adequate network security 
= affordable price. During early stages of develop- 
ment they found almost no existing local area network 
(LAN) security guidance. This thesis does not look for 
a set or aay LAN solution, but develops a 
background for security considerations during the de- 
velopment of a network based on existing information. 
—= was supplied by USACDEC/DIM; all other 
(DOD, et Lia 
USACDEC/DIM, but obtained elsewhere. 


742,995 


AD-A181 686/7/GAR PC A23/MF A01 
Naval Underwater Systems Center, Newport, Ri. 
Scientific and Engineering Studies. Compiled 1983. 


Signal 

A. H. Nuttall. 1983, 544p 

See also AD-A181 684 - AD-A181 685 and AD-A181 
687. 


Contents: Spectral Analysis via Quadratic Frequency 
of Fourier Transformed Overlapped 
Wei ita Segments; Two Channel Linear Predic- 


i ‘am for the HP 9845 Desk 
Calculator; meal Anaya: Program ft of Three Multi- 


channel Linear Prediction Spectral Estimators; Direct 
Coherence Estimation via a Constrained Least 
Squares Linear-Predictive Fast Algorithm; A Two Pa- 
rameter Class of Bessel Weightings with Controllable 
Sidelobe Behavior for Linear, Planar-Circular, and Vol- 
umetric-Spherical Arrays: The ideal Weighting Pattern 
Pairs; Approximations to Some Generalized Functions; 
Application to Array Processing; Performance of Three 
Averaging Methods, for Various Distributions; Detec- 
tion Performance Characteristics for a System with 
Quantizers, Or- 9. and Accumulator; On Resonance 
Extraction and Waveform Fitting for Transient Data: 
Prony’s Method; On Generation of Random Numbers 
with Specified Distributions or Densities; An Aid in 
Steepest Descent Evaluation of Integrals; On Charac- 
teristics of the Probability Distribution of Measured 
Data; On the Distribution of a Chi Squared Variate 
Raised to a Power; and Threshold Signal to Noise 
Ratio for Time Delay Estimation via Cross Correlation. 


742,996 


AD-A181 687/5/GAR PC A24/MF AO1 
Naval Underwater Systems Center, Newport, Ri. 
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COMPUTERS, CONTROL & INFORMATION THEORY 


General 


Scientific and Engineering Studies. Compiled 1985. 


yore eo 
A. H. Nuttall. 1985, 565p 


See also AD-A181 684 - AD-A181 686. 


Contents: Accurate Efficient Evaluation of Cumulative 
or Exceedance Probability Distributions Directly From 
Characteristic Functions; Exact Performance of Gen- 
eral Second-Order Processors for Gaussian Inputs; 
Exact posing Characteristics for Linear Sum of En- 
velopes of Narrowband Gaussian Process and 
Sinewave; Resolution of Ambiguity for Randomly 
Moving Line Array; Operating Characteristics of Cross- 
correlator With or Without Sample Mean Removal; 
Under ice Roughness; Shot Noise Model; Evaluation 
of Densities and Distribution via Hermite Generalized 
Laguerre Series Employing High Order Expansion Co- 
efficients Determine Recursively via Moments or Cu- 
mulants; Error of Zero Cr Location for Straight 
Line Interpolation of Sinewave in Noise; 
Mean and Variance of Product Array Response; Appli- 
cation to a Cross line Array. 


742,997 

AD-A181 748/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Parallel Structure for On-Line and 
Adaptive Control. 

Master's thesis, 

Y. H. Kim. Mar 87, 75p 


We pee enn om the possibility of employing parallel 

ae Saae for adaptive identification and 
control. The identification algorithm is based on recur- 
Sive least-squares with covariance resetting and block 
processing technique. It is shown how a parallel proc- 
essing structure can be obtained by recursively apply- 
ing Givens Rotation to the data matrix. Due to the reg- 
ularity of its structure the approach presented is par- 
ticularly attractive for VLSI implementation. Keywords: 
Parameter estimation. 


742,998 

PB87-202149/GAR PC A07/MF A01 

Cleveland State Univ., OH. Urban Center. 
Applications in Economic 


Computer 

A Report to the Profession. 

Final rept. 

Dec 86, 147p TAD-87-0057 

Grant EDA-99-06-07217 

Sponsored by Economic Development Administration, 
Washington, DC. Technical Assistance Div. 


The purpose of the project was to determine if and 
how economic development professionals, including 
those working in state and local governments and 
other nonprofit organizations, are utilizing this technol- 
Ogy, or if not, why. For those individuals and organiza- 
tions using computers, the two most frequently men- 
tioned unmet software needs were programs for indus- 
try targeting analysis and creating digitized maps. The 
report contains approximately 20 innovative examples 
of how different organizations are utilizing computer 
applications. These examples include market re- 
search, prospect tracking, job costing, site inventories, 
telecommunications, employment trends, and commu- 
nity profiles. 


DETECTION & 
COUNTERMEASURES 


Acoustic Detection 


742,999 
AD-A181 647/9/GAR PC A19/MF A01 
Naval Research Lab., Washington, OC 

reatise on Acoustic Radiation. Volume 3. Model- 
ing of Sources and Receivers, 
S. Hanish. 1985, 447p 
See also report dated 1981, AD-A140 578 


This book is the third volume of the author's series on 
Acoustic Radiation. The first chapter reviews the es- 
sentials of bondgraph modeling of underwater trans- 
ducers. Chapters 2-7 cover fluid circuit transducers, 
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flextensional transducers, theory of segmented piezo- 
electric stacks, theory of 3-D piezoelectric transduc- 
ers. Chapter 8 develops the bondgraphs of many 
sonar transducers now in use. Keywords: Acoustic 
trandsducers; Bondgraph modeling; Modeling sonar 
sources; U.S. Navy sonar sources. 


743,000 

AD-A181 739/4/GAR PC A04/MF A01 
Defence Research Establishment Atlantic, Dartmouth 
(Nova Scotia). 

BMPAT: A Program for Calculation and Display of 
the of Three-Dimensional Arrays. 
Technical om nt 

A. J. Collier. Apr 87, 66p Rept no. DREA-TC-87/306 
Abstract in French. 


The program BMPAT is a FORTRAN 77 program de- 
signed to readily evaluate the amplitude and phase re- 
sponse of al three-dimensional sonar receiving 
arrays to wave arrivals. The program output is 
directed to two output files, one for amplitude re- 
sponse and the other for phase r both of 
which are formatted for plotting using the DREA Sur- 
veillance Acoustics Plotting P: , SAPLOT. Fea- 
tures in the program include the to handle array 
elements that have directional response, provision for 
element amplitude and phase imbalance and for array 
distortion. The beamforming operation is a linear oper- 
ation and the ing vectors can either be input di- 
rectly or can be cal ited for phase-to-a-plane beam- 
forming. There are several amplitude window functions 
resident in the program and additional functions can 
be input via tables. Beam patterns are sampled in 
planes which can be arbitrarily oriented relative to the 
array co-ordinate system. Beamwidths in the 

planes are calculated and the directivity index of 
beams can optionally be calculated. (Canada) 


743,001 
PATENT-4 660 182 Not available NTIS 


Department of the Navy, Washington, DC. 
Programmable Multichannel Sonobuoy Transmit- 
ter. 


Patent, 

A. M. Bates, W. H. Sandford, and M. T. Junod. Filed 
20 Jun 84, patented 21 Apr 87, 7p AD-D012 828/0, 
PAT-APPL-6-622 369 

Supersedes PAT-APPL-6-622 369. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


—— phase-locked loop frequency synthe- 
‘or a multi-channel sonobuoy transmitter is dis- 
ued The phase-locked loop, including a counter/ 
divider utilizing variable modulus prescaling tech- 

veo iS Modulated at its voltage-controlled oscillator 
(VCO) by an external signal which is preemphasized by 
a compensation network in order to correct for the roll- 
off characteristic response of the loop below its natural 
frequency. (Patents) 


Electromagnetic & Acoustic 
Countermeasures 


743,002 

AD-A181 539/8/GAR PC A99/MF A01 
Beech Aircraft Corp., Wichita, KS. 

Antenna Location Report for the AN/ALQ- 
156 and AN/ALQ-162 Systems. 

Engineering rept., 

G. J. Martin. 29 Oct 84, 614p Rept no. ER-101E2240 
Contract DAAK50-83-C-0056 


This report describes tests performed on the antenna 
portion of the AN/ALQ-156 and AN/ALQ-162 systems 
for the RC-12D aircraft. The AN/ALQ-156 antenna 
configuration consists of four antennas. One pair 
mounts symmetrically on the nose, with beam center 
oriented 45 deg each side, looking forward. The other 
pair mounts symmetrically near the tail, oriented 45 
deg each side, looking aft. One antenna of each pair 
was tested, with the other antenna in the pair assumed 
to be symmetrical. These antennas were tested at 
three frequencies, designated as F1, F2 and F3, for 
elevations of +50 deg to -50 deg about the horizon 
and for 360 deg in azimuth. The AN/ALQ-162 antenna 
configuration consists of two antennas. One antenna 


mounts on the nose, with the beam center oriented at 
0 deg in azimuth and elevation. The other antenna 
mounts in the horizontal tail bullet, oriented at 0 deg in 
elevation and 180 deg in azimuth. These antennas 
were tested at nine frequencies in low, mid, and high 
bands for elevations of +40 deg through -40 = deg 
about the horizon and for 360 deg in azimuth. 


743,003 


AD-A181 632/1/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 


trum Communication Systems. 
Master's thesis, 
K. M. Low. Mar 87, 91p 


A representation of nonstationary narrowband random 
processes in terms of nonstationary quadrature com- 
ponents is proposed in a form analogous to that used 
to represent wide sense stationary narrowband 
random processes. The representation is then applied 
to a specific case in which the nonstationary narrow- 
band random process is generated by the product of 
white noise and a deterministic periodic signal and 
then is processed by a narrowband filter. This repre- 
sentation is used in the modeling of a bi-level pulsed 
noise jammer which is assumed to be present in a 
communication channel. The effect of such a jammer 
on a direct sequence, binary phase shift keyed (DS- 
BPSK) spread spectrum communication receiver is 
evaluated and characterized in terms of the error rate 
performance of the receiver. Families of performance 
curves are plotted to demonstrate the effect of various 
Parameters, namely signal-to-noise ratio, jammer 
power to signal power ratio, and processing gain, on 
the error rate of the complete spread spectrum receiv- 
er. The analysis carried out differentiates between two 
cases, namely fast jammers and slow jammers. How- 
ever, the analytical tools developed make it possible to 
consider either one of the two cases without resorting 
to quasi-stationary arguments as has been done in the 
past. (Theses). 


Optical Detection 


743,004 


AD-A181 639/6/GAR PC A02/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Comparative Assessment of the Detectability of 
Patterned M113 Vehicles in Natural Terrain Back- 
grounds, 

C. J. Woodruff, R. J. Boyd, and P. J. Beckwith. Dec 
86, 15p Rept no. MRL-R-1035 


Photographic simulation was used to produce materi- 
als for a psychophysical assessment of the relative de- 
tectability of four different paint schemes on M113 ve- 
hicles viewed against six different backgrounds, and 
having their running gear obscured by ground foliage. 
Vehicles were presented in one of two possible orien- 
tations to the direction of viewing. The geometry of the 
simulation limited target range to approximately 50 
metres. Using controlled image degradation, and limit- 
ed viewing times, differential error rates for target de- 
tection were obtained in a four-alternative temporai- 
forced-choice procedure. Analysis of variance results 
showed a highly significant effect due to background, 
and significant effects due to both pattern and orienta- 
tion. It is concluded that the technique is a useful 
method for quantifying the detectability of complex tar- 
gets in natural terrain. Keywords: Armored personnel 
carriers; Camouflage; Observers; Visual detection. 


Personne! Detection 


743,005 


AD-A181 467/2/GAR PC A03/MF AO1 
Naval Postgraduate School, Monterey, CA. 





Master's thesis, 
D. C. Bright. Mar 87, 40p 


Controlling the access to secure government facilities 
has become increasingly important as these systems 
are entrusted with more sensitive applications. Unau- 
thorized access could be very detrimental to our na- 
tion's security. The use of biometric measures, one of 
which hand geometry, may represent a possible solu- 
tion. This thesis looks at one hand geometry identifica- 
tion device, and determines its effectiveness as a func- 
tion of the rejection threshold setting, a time lapse in 
use, and the construction of reference templates. Re- 
jection thresholds of 40, 60, 80, 100, 120, and 140; 
three weeks of inactivity by the test subjects; and con- 
struction of the reference templates from 1, 2, 4, 5, 6, 
8, and 10 individual hand readings were ‘examined. 
The application of hand geometry identification tech- 

for protecting Command, trol, and Commu- 
nications facilities was then discussed. This study used 
the ID-3D Hand Geometry Identifier built by Recogni- 
tion Systems, Inc. of San Jose, California. This device 
was very effective in producing low Type | and Type I! 
error rates during 6300 trails covering all situations ex- 
amined. This technology has great potential for pro- 
tecting C3 facilities and systems. 


Radiofrequency Detection 


743,006 
AD-A181 424/3/GAR PC A03/MF A01 
Communications Research eg Ottawa (Ontario). 


S-Band Adaptive Radar S 
A. L. Poirier. Jan 87, 32p Rept no no. CRC- 1417 


An experimental S band phased array radar system is 
described. The system was developed to provide ex- 
perimenters with a means of acquiring real time radar 
data for on line or off line analysis and to establish a 
test bed for new experimental devices or data proc- 
essing techniques. The system is built in modular form, 
thus allowing various parts of the system to be easily 
intercha with experimental devices. It is linked to 
a 11/780 VAX computer which allows data to be trans- 
fered from the radar to the VAX in real time, or to be 
stored in high speed buffers and then transferred in 
blocks directly from the buffers to the VAX. The experi- 
menter, using the VAX, can adaptively control the 
radar, request new beam directions, control data ac- 
quisition, etc., via the link. 


743,007 

AD-A181 761/8/GAR PC A05/MF A01 
California Inst. of Tech., Pasadena. Dept. of Electrical 
Engineering. 

Acoustooptic Processing of Two Dimensional Sig- 
nals Using Temporal and Spatial Integration. 
Annual rept. 1 Sep | 85-28 Feb 87, 

D. Psaltis, J. Hong, S. Hudson, F. Mok, and M. 
Neifeld. 29 May 87, 89p AFOSR-TR-87-0776 

Grant AFOSR-85-0332 


Acoustooptic signal processing architectures and 
methods are developed for a variety of 2-D problems. 
A formulation of the universe synthetic aperture radar 
problem as an energy minimization procedure is re- 
ported. Acoustoptic systems for mu le target detec- 
tion and 2-D spectrum analysis are experimentally 
demonstrated. The application of acoustoptics to the 
adaptive beam-forming for broadband antenna arrays 
is described. (Author) 


743,008 
N87-23651/9/GAR 
(Order as N87-23633 PC A16/MF A01) 
Thomson-CSF, Trappes (France). 
Radar Simulators. 
J. C. Pietrement. c1986, 5p 
In AGARD Flight Simulation 5p. 


The diversity of on-board radars, the required training 
in their use and the need for preliminary testing prior to 
their definition led to the development of a multifunc- 
tion radar simulator architecture offering maximum 
flexibility. This modular architecture makes possible a 
wide variety of products from simple training equip- 
ment to the most sophisticated research simulators. In 
addition, it can be adapted as radar techniques devel- 
op. 


743,009 

PATENT-4 651 332 Not available NTIS 
Department of the Navy, Washington, DC. 

Sector Scan Computer. 

Patent, 

B. J. Brown. Filed 2 Jun 72, patented 17 Mar 87, 6p 
AD-D012 824/9, PAT-APPL-260 028-72 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. $1.50. 


A sector-scan period computer comprising a pulse- 
width discriminator and a pulse-interval filter to aliow 
only pulses falling into a predetermined width range 
and with a pact wath time interval between them to pass is 

hese pulses are fed to an integrator which 
Soales an integrated signal for each group (burst) of 
pulses, the bursts being periodic. The integrated sig- 
nals are divided by two and a pulse is produced for 
each signal that remains. Extraneous non-periodic sig- 
nals are filtered out by a period filter and the time be- 
tween successive pulses is counted by a BCD counter. 
The counter output is stored in a memory and dis- 
played by a decimal number display. 


743,010 
PATENT-4 661 819 Not available NTIS 
Department of the Navy, ee. OC. 
Doppler Tolerant Binary Phase Coded Pulse Com- 
System. 
atent, 


B. L. Lewis. Filed 12 May 83, patented 28 Apr 87, 8p 
AD-D012 831/4, PAT-APPL-6-493 831 

Supersedes PAT-APPL-6-493 831, AD-D010 397. 

This Government-owned invention available for U.S. li- 
censing and, . for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A Doppler tolerant binary phase coded pulse compres- 
sion system. An input pulse is converted to a binary 
Ce eee eae 
The sequence pulses is used to frequency code a 
transmitted carrier. Echo returns are demodulated and 
supplied to a matched filter for comparison to the 
binary code to detect targets in the echo re- 
turns. The detection of targets is independent of tar: — 
speed. In an alternative embodiment, the binary 
sequence of pulses is used to amplitude code a trans- 
mitted carrier. Echo returns are then demodulated and 
processed in the matched filter to detect targets inde- 
pendence of target speed. (Patents) 


ree 
ELECTROTECHNOLOGY 


Antennas 


743,011 
AD-A181 536/4/GAR PC A16/MF A01 


illinois Univ. at Urbana-Champaign. Electromagnetics 
Lab. 


Proceedings of the Antenna Applica ee 
sium Held in Urbana, Illinois on ore 1° Sept 

1986. Volume 1 

D. T. McGrath. Feb 87, 373p RADC-TR-87-10-VOL-1 
Contract F19628-86-M-0004 

See also Volume 2, AD-A181 537. For sales informa- 
tion of individual items see AD-P0O5 394 - AD-PO05 
409. 


The Proceedings of the 1986 Antenna Applications 
Symposium is a collection of state-of-the-art papers 
relating to phased array antennas, multibeam anten- 
nas, satellite antennas, microstrip antennas, reflector 
antennas, HF, VHF, UHF, and various other antennas. 
Keywords include: Antennas, Satellite antennas, 
Broadband antennas, Microstrip, Reflector, }iF, VHF, 
UHF, Multibeam antennas, and Array antennas. 


743,012 

AD-A181 537/2/GAR PC A15/MF A01 
Iilinois Univ. at Urbana-Champaign. Electromagnetics 
Lab. 


743,016 


ELECTROTECHNOLOGY 
Antennas 


Proceedings of the Antenna Applications S' 

sium Held in Urbana, Illinois on 17-19 September 
1986. Volume 2, 

D. T. McGrath. Feb 87, 339p RADC-TR-87-10-VOL-2 
Contract F19628-86-M-0004 

See also Volume 1, AD-A181 536. For sales informa- 
tion of individual items see AD-P005 410 - AD-POOS 
424. 


The Proceedings of the 1986 Antenna Applications 
Symposium is a collection of state-of-the-art papers 
relating to phased array antennas, multibeam anten- 
nas, satellite antennas, microstrip antennas, reflector 
antennas, HF, VHF, UHF and various other antennas. 
Keywords include: Antennas, Satellite antennas, 
Broadband antennas, Microstrip, Reflector, HF, VHF, 
UHF, Multibeam antennas, Array antennas. 


743,013 

AD-A181 796/4/GAR PC A04/MF A01 
Naval ‘ewan | en on tee CA. 

Study requency) Top-Loaded Mono- 
pole Antennas Using Numerical Tech- 
niques. Comparison to Scaled Test Meas- 
urements. 


Master's thesis, 
R. Mahmud. Mar 87, 68p Rept no. NPS-62-87-010 


This thesis studies the electrical properties of a low 
frequency top-loaded monopole antenna. Several con- 
figurations of the antenna are developed using numeri- 
cal modeling techniques. The electrical properties are 
calculated and compared with a set of measurements 
of a scaled test model. The results are presented in 
the form of design curves and tables. It is 
important for the U.S. Navy to have a reliable VLF and 
LF communication systems for world wide coverage. A 
need exists to increase the power handling capacity 
and the bandwidth of the existing VLF-LF antenna sys- 
tems. This study provides the validation of numerical 
modeling techniques for future simulation of VLF an- 
tennas with corona rings. This will permit the design of 
improvements in the power handling by ex- 
tending the onset of corona. Keywords: : 
Method of moments. (Author) 


743,014 

AD-P005 394/2/GAR PC A02/MF A01 
General Electric Co., Syracuse, NY. Electronics Lab. 
V-Band Radar Antennas, 


Space-Based 
J. A. Kinzel. Feb 87, 14p 
This article is from ‘Proceedi of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p23-36. 


State-of-the-art technology and the related design 
considerations for V-band solid-state phased array an- 
— are presented in this paper. One approach, 
with highly integrated tray modules comprised of 20-30 
transmit/receive monolithic microwave integrated cir- 
cuits (MMICs), also is discussed as well as the factors 
involved in configuring such complex modules into 
arrays. 


743,015 
AD-P005 396/7/GAR PC A03/MF A01 
Air Force Wright Aeronautical Labs., Wright-Patterson 


AFB, OH. Avionics Lab. 
EHF/SHF (E Frequency/Super High 
ie Communications) 


A. L. Johnson. Feb 87, 30p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p63-92. 


The current airborne EHF SATCOM system has a RF 
power output of 100 watts and an antenna beamwidth 
of less than 1 degree. As the RF beam from the anten- 
na passes through the dielectric radome it will be re- 
fracted at each surface. The resulting change in direc- 
tion of the beam depends on the frequency, the dielec- 
tric constant of the radome, and the shape of the 
radome surfaces. Tests have been performed to 
evaluate the beam deflection at 20 and 44 Giga-Hertz. 
Other systems effects which were evaluated included 
antenna beam distortion, RF heating, and Radio Fre- 
queney Interference between two antennas (SHF and 
HF) under a single radome. 


743,016 

AD-P005 397/5/GAR PC A02/MF A01 
Rome Air Development Center, Hanscom AFB, MA. 
Electromagnetic Sciences Div 
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ELECTROTECHNOLOGY 
Antennas 


MMIC (Monolithic Microwave |: 
Senn ( integrated 


Active 
J. L. Poirier. Feb 87, 25p 
This article is from ‘Pr of the Antenna Appli- 
cations Symposium Held in . Iiinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p93-117. 


MMIC modules of the future offer the possibility for 
simplifying the feed networks of active aperture 
phased arrays. In particular, the addition of amplitude 
along with the existing phase control would 
allow the same feed network to be used in the transmit 
ee eee eee 
ly different aperture tapers. This is easily accom 
plished by using the amplitude control in the modules 
to provide the weighting required to produce low side- 
lobe receive beams. Specific examples in which ampii- 
tude control is implemented with digital attenuators are 
examined. The effect of the attenuators on the array 
Output signal-to-noise ratio and that of the amplitude 
quantization on error sidelobe level are evaluated. 


PC A02/MF A01 
Administration, 


Azo Meshahen <h Ghasestarteaton ot WNC Glen. 
Antenna, 


Array 

J. Smetana, R. Mittra, N. Laprade, B. Edward, and A. 
Zaghioul. Feb 87, 15p 

This article is from ‘Pr of the Antenna Appii- 
cations Symposium Held in . lilinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p119-133. 


The IEEE AP-S ADCOM is attempting to expand its 
educational, tutorial and information exchange activi- 
ties as a further benefit to all members. To this end, 
ADCOM will be f specialized workshops on 
topics of interest to its members. The first such work- 
shop on Characterization and Packaging of MMIC De- 
vices for Array Antennas was conceived. The work- 
shop took place on June 13, 1986 as part of the 1986 
International Symposium sponsored by IEEE AP-S and 
URS! in Philadelphia, PA, June 9-13, 1986. The work- 
shop was formed to foster the interchange of ideas 
among MMIC device users and to provide a forum wok 


coulect and focus information among me te 


enced and interested in the topic. After presenta- 
tions by the panelists and comments from attendees 
on several subtopics, the group was divided into work- 
ing committees. Each committee evaluated and made 
recommendations on one of the subtopics. 


Ab-Poos 399/1/GAR PC A02/MF A01 
Massachusetts Univ., Amherst. Dept. of Electrical and 
Computer Engineering. 


Aperture Antennas and Arrays, 

D. H. Schaubert, and D. M. Pozar. Feb 87, 20p 

This article is from ‘Proceedi of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p135-154. 


Phased arrays of microstrip patch antennas are being 
Studied extensively for millimeter wave applications, in 
which the feeds for several elements including the T/R 
modules might be integrated onto a single GaAs sub- 
Strate. It is hoped that this integrated method of fabri- 
cation will improve performance and reduce the cost 
per element in large arrays. Many investigators are 
finding, however, that patch arrays on GaAs do not 
perform as well as they would on a lower permittivity 
substrate. Also, the area available in the unit cell (gen- 
erally lambda(o)/2 by lambda(o)/z) is not sufficient to 
place the radiators and ail of the circuit components on 
a single surface. The aperture coupled patch antenna 
permits the use of a low epsilon(r) substrate for the 
antenna, and GaAs for the active circuits. An interven- 
ing ground plane isolates the feed network from the 
radiating face of the array, and undesirable via connec- 
tions are not required. This paper describes an eight- 
element linear array of aperture coupled patches that 
is designed for E-plane scanning 


743.0 

Ab-Po0s 400/7/GAR PC A02/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Phased Array Antenna Pattern Optimization with 
Failed Elements, 
B. F. Collins, Z. H. Lewantowicz, and A. J. Terzuoli 
Feb 87, 17p 
This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, lilinois on 17-19 
September 1986. Volume 1," AD-A181 536, p155-171 
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This paper discusses several methods of optimizing 
the pattern of a phased array antenna. Two methods, 
the gradient search algorithm method and the null dis- 
placement technique were shown to be applicable to 
— se phased array with failed elements. The re- 
sults of study show how the pattern can be opti- 
mized depending on the scalar cost function and con- 
straints chosen and what effects varying the complex 
weight of the array elements has on the pattern. 
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Wide-Band, rete Micros: 
D. R. Tanner, and P. E. M: 

This article is from ‘Proc of the Antenna Appili- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p173-197. 


Microstrip antennas are popular because of their inher- 
ent versatility as low profile multifunctional antennas. 
Their few disadv: , however, include a narrow 
frequency bandwidth for "single-mode operation. This 
has led to the development of dual-band elements for 
dual-frequency operation. To achieve a continuous 
bandwidth of operation from elements displaying an in- 
herently resonant behavior, however, requires two or 
more resonant modes capable of producing similar ra- 
diation patterns with a similar quality factor. In addition, 
the feed system must be capable of exciting these 
modes in a manner that produces a smooth transition 
between modes (without intervening stop bands). This 
paper describes the realization of an element support- 
ing two such modes whose resonant frequencies can 
be made as close to one another as desired. 


Elements, 
layes. Feb 87, 25p 
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Practical Examples of Integral Broadband Match- 
ing of Antenna its, 

D. A. Paschen. Feb 87, 19p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p199-217. 


A general discussion of techniques for enhancing the 
bandwidth of microstrip antenna elements was pre- 
sented at this symposium in 1983. Since that time 
many forms of broader bandwidth microstrip antenna 
elements have been fabricated at Ball Aerospace Sys- 
tems Division (BASD). The purpose of this paper is to 
discuss those types of microstrip elements which have 
been broadbanded through the use of an integral 
matching network. The integral network is part of the 
actual element and this eliminates the requirement for 
additional printed circuit or lumped element matching 
networks. This simplified form of wide bandwidth mi- 
crostrip element is currently finding use in moderate 
bandwidth arrays being built at BASD. 
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AD-P005 403/1/GAR PC A02/MF A01 
General Electric Co., Syracuse, NY. Electronics Lab. 
Printed Dipole Elements for Monolithic 
Millimeter Wave Phased —y 

D. E. Rees, and B. J. Edward. Feb 87, 20p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p219-238. 


Monolithic microwave integrated circuits (MMICs) are 
presently being developed for millimeter wave phased 
array radars and communications systems. Incorporat- 
ing monolithic active circuitry into these arrays greatly 
increases system performance and cost effectiveness 
as well as overall flexibility and reliability. To achieve 
this system performance, radiating elements are 
needed which are efficient, exhibit broad band- and 
beamwidths, are lightweight, low in cost, and that are 
directly integratable with monolithic circuitry. (Author) 
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Mutual Admittance between Slots in Cylinders of 
Arbitrary Cross Section 

A. F. Peterson, and R. Mittra. Feb 87, 21p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, lilinois on 17-19 
September 1986. Volume 1," AD-A181 536, p253-273. 


Both the proper design of slot arrays and the position- 
ing of multiple antenna arrays on a common surface 


require an accurate estimate of the mutual coupling 
between individual slot elements. To date, the analysis 
of mutual admittance has been undertaken for siot ele- 
ments in simple shapes such as circular cylinders, 
cones, and spherical surfaces. Limited attempts have 
also been made to treat more general surface shapes 
using asymptotic methods. In an effort to extend this 
type of analysis to arbitrary geometries, the present in- 
vestigation considers a numerical solution for the 
mutual coupling between individual, finite-sized slots in 
an infinite, conducting cylinder of arbitrary cross sec- 
tion. Both axial and circumferential slots are consid- 
ered. 
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Ericsson Radio Systems A.B., Stockholm (Sweden). 
Technique for Low Sidelobes in Monopulse Planar 
Array Antennas, 

A. G. Derneryd. Feb 87, 16p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p275-290. 


Conventional monopulse planar arrays designed for 
low sum sidelobe levels suffer from high sidelobes in 
the two different patterns. The monopulse function is 
obtained by combining the outputs of the four quad- 
rants in a monopulse comparator, hence the amplitude 
tapering is the same for the sum and the two different 
modes. The phase reversal and the amplitude discon- 
tinuity when forming the difference modes causes the 
high difference sidelobe levels. 
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ton, TX. Lyndon B. Johnson Space Center. 

Phased Array Antenna for Space Shuttle Orbiter, 
S. E. Davidson. Feb 87, 15p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Heid in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p291-305. 


The National Aeronautics and Space Administration is 
developing a distributed phased array antenna at the 
Lyndon B. Johnson Space Center as a possible up- 
grade for the Space Shuttle Orbiter S-band phase 
modulation communications system. The antenna 
consists of an eight-element transmit section, eight- 
element receive section, and a single L-band receive 
element. The antenna design is constrained by the ex- 
isting Orbiter system and space environment. The so- 
lution to the interface design problems led to an anten- 
na system which provides improved link margins and 
yet supports previous operational configurations. This 
paper describes the system development, antenna 
hardware, and the interface consideration which led to 
the final design. 
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Texas Instruments, Inc., McKinney. 
Hemispherically Scanning X/Ka Band Mirror An- 
tenna, 


K. Hollenbeck, and O. Kesler. Feb 87, 35p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1," AD-A181 536, p307-341. 


PC A03/MF A01 


Texas Instruments, under contract to Naval Surface 
Weapons Center (NSWC), has delivered the first proof 
of concept, prototype X and Ka band Mirror Scanning 
Antenna to the Navy. This antenna is a candidate for 
the Navy’s new generation of ship self defense 
weapon systems and culminates over two years of 
work by Texas Instruments’ Antenna Department. 
Several unique operational features are offered by the 
Mirror Scanning Antenna. These features include full 
hemispherical scan coverage, simultaneous X and Ka 
band dua! plane monopulse tracking, rapid scan rates, 
variable scan modes, high Ka band power handling 
ability, and an integral weather tight protective radome. 
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Lightweight Constrained Lens for Wide 

Scan in Two Planes, — 
D. T. McGrath. Feb 87, 23p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 1,’ AD-A181 536, p343-365. 


A new design principle has been used to construct a 
three-dimensional constrained lens whose planar front 
and back faces are arrays of microstrip patches. The 
two arrays face in opposite directions and have a 
common ground plane. Each back face element is 
connected to a front face element by a short length of 
microstrip line and a feed-thru hole in the ground 
plane. The lengths of those transmission lines is a 
function of radius, with the longest in the center. Wide- 
angle focusing is achieved by the addition of a second 
geometric degree of freedom - the back face elements 
are not directly behind their front face 
elements, but are displaced radially, with the amount 
of displacement also varying as a function of radius. 
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High Power Array Antenna for Sub-Scale 


Aerial ca te ate 
J. De Vries, K. Doi, and F. Lauriente. Feb 87, 19p 
This article is from ‘Proceedings of the Antenna Appii- 


cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2," AD-A181 537, p367-385. 


The simulation of airborne radars place special re- 
quirements on antenna systems used in sub-scale tar- 
gets. Typical airborne radar antennas are steerable in 
azimuth and elevation and provide gains on the order 
of 30 dB. The simulation of these antennas on a sub- 
scale target has been a difficult task. Low gain non- 
steerable antennas good coverage but suffer 
from marginal ERP. Gimbalied attendant problems of 
excessive weight, large size and high cost. In an effort 
to find a practical solution, a limited scan —- 
phased array antenna has been developed. The proto- 
type phased array effectively utilizes the available ap- 
erture to provide a high gain antenna that is steerable 
over small angles in azimuth and elevation. The 
phased array antenna described herein is ideal for this 
application due to its compact size, light weight, and 
low cost. 
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T. Veruttipong, J. Withington, V. Galindo-israel, W. 
imbriale, and D. Bathker. Feb 87, 24p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p387-410. 


A ~~ requirement of the NASA Deep Space Net- 
work (DSN) is to provide for optimal reception of very 
low signal levels. This requirement necessitates opti- 
mizing the antenna a to the total system operating 
noise level quotient. overall system noise levels of 
16 to 20 K are achieved by using cryogenically cooled 
preamplifiers closely coupled with an appropriately 
balanced antenna gain/spillover design. Additionally, 
high-power transmitters (up to 400 kW Cw) are re- 
quired for spacecraft emergency command and plane- 
tary radar experiments. The frequency bands allocated 
for deep space telemetry are narrow bands near 2.1 
and 2.3 GHz (Ka-band), 7.1 and 8.4 GHz (X-band), and 
32 and 34.5 GHz (Ka-band). In addition, planned oper: 
ations for the Search for Extraterrestrial intelligence 
(SETI) program require continuous low-noise receive 
coverage over the 1 to 10 GHz band. To summarize, 
DSN antennas must operate efficiently with low re- 
ceive noise and high-power uplink over the 1 to 35 
GHz band. 
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Inexpensive Relatively Broadband Multi-Purpose 
Antenna, 

S. C. Kuo, and W. M. Shelton. Feb 87, 14p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p411-424. 


The one-wavelength loop antenna has been widely 
used in the HF and low VHF range by amateur radio 


operators in the form of the Quad antenna ever since it 
was introduced in the late 1940's by Moore. 
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of Monopoile-Siot 
D. J. Tammen, and P. E. Mayes. Feb 87, 31p 
This article is from ‘Pr of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p425-455. 


In feeding a log-periodic monopole or siot array, 
excess line must be used between radiating elements 
to achieve proper phasing for backfire radiation. Dis- 
continuities presented by the radiating elements, 
which are approximately one-half wavelength apart on 
a series feediine, Ep pt et 
There is, therefore, a region on the array 
which behaves simiilarly to a periodically loaded trans- 
mission line operating in a stopband. Reflections oc- 
Curing in this region i propagation of energy down 
the feedline. To obtain a frequency-stable impedance, 
these ‘structural stopband’ regions should be reduced. 
One technique that can be used to minimize the stop- 
band region on a series feediine is to reduce the reac- 
tive nature of the non-radiating elments using the prin- 
ciple of complementarity. A two-port monopole-siot 
antenna has been previously shown to have a relative- 
ly constant image impedance below its first resonance. 


PC A02/MF A01 
CA. Electromagnetic Systems 


Shollow-Cavity Gain Notch Radiator, 
G. J. Monser. Feb 87, 12p 


This article is from ‘Proceedi of the Antenna 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p457-468. 


This paper describes a shallow-cavity (0.080 wave- 
length deep) notch radiating element with a peak gain 
of unity, over greater than one octave in 
bandwidth. Based upon three different size antennas, 
excellent pattern characteristics were measured over 
a 3/1 frequency band when flush-mounted in a small 
ground plane. 
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K. G. Schroeder. Feb 87, 22p 
This article is from ‘Pr f of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p469-490. 


A number of self-complementary structures are inves- 
tigated with the goal of providing frequency-independ- 
ent matching of the inductive reactance of the other 
element. impedance bandwidths of up to 50:1 are 
found to be achievable with very small (H approximate- 
ly 0.006 lambda element heights. Efficiencies are de- 
termined by achievable loss resistances in the radiat- 
ing structure itself, rather than the (limited) quality of an 
external loading coil, and by energy channeled into the 
difference port of the feed hybrid, which is used to 
match two complementary impedances. 
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Impedance-inverting Feed rd Designs for Broadband 
Endfire Compiementary Pairs Using Thin Wire Ele- 


ments, 

K. G. Schroeder. Feb 87, 29p 

This article is from ‘Proceedi of the Antenna Appli- 
cations Symposium Held in Urbana, lilinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p491-519. 


Broadband impedance matching of externally comple- 
mentarized endfire monopole pairs is described, where 
the radiating elements consist of thin wires. Broad- 
band impedance loci are achieved for the thin radia- 
tors by impedance inverters placed prior to the com- 
plementarizing circuit. impedance matching is then ac- 
ee in a standard broadband hybrid or ‘Magic 
ee 
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Pattern Prediction of Broadband Anten- 
nas on Finite Groundpianes Using the Moment 
Method, 

D. E. Baker, and L. Botha. Feb 87, 26p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in . iinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p521-546. 


This paper describes the design and measured per- 
formance of very thick cylindrical monopole antennas 
(length-to-diameter ratios about 2). These very thick 
monopole antennas exploit the | dimensions of 
common coaxial connectors to achieve 3:1 fr 
bandwidths with VSWR less than 2:1 in the 2 to 
one fermen | range. The antenna patterns of the 
antennas differ significantly from 
Seinateen th codeupee. The body of revolution 
moment method technique is used to predict the E- 
a ee ee ee 
as those of conical monopoles at the center of finite 
circular gj ines. Agreement between measured 


and pri ed patterns is excellent. 
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Review of Spherical Near-Field Measurements, 

D. W. Hess. Feb 87, 16p 

This article is from ‘ of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p581-596. 
Over the past decade near-field measure- 
ments have made the transition from research to appli- 
cation. Based upon spherical modal expansion and a 
port-to-port transmission equation, the spherical near- 
field technique utilizes sophisticated mathematical 
processing to solve the practical problem of obtaining 
antenna pattern measurements in a confined space. 
Conventional hardware--consisting of rotary test posi- 
tioners, signal sources and receivers augmented by 
digital control electronics and minicomputers--now 
makes spherical near-field measurements practical by 
automation. Recent its in spherical near- 
field software architecture have expanded the basic 
scanning feature to include dual-port scanning, probe 
pattern and probe polarization correction, three anten- 
na polarization measurements, gain comparison 
and correction for thermal drift of the 
system. 
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D. E. Baker, and C. A. V. D. Neut. Feb 87, 15p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p615-629. 


For certain applications the antenna designer may re- 
quire a knowledge of the small scale, or localed, reflec- 
tivity properties of microwave absorbers. Suppliers of 
microwave absorbers generally quote the average ab- 
sorption achieved over fairly large panels (610 mmx 
610 mm) as determined by one of several free-space 
measurement techniques. By the nature of their con- 
struction, small samples of planar absorber panels 
cannot generally be evaluated directly in waveguide, 
Particularly at X-band and above. 
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Results of Optimization of Yagi-Uda Arrays of 


Shaped Dipoles, 

S. D. Hibbard, S. R. Laxpati, and P. D. Wolfe. Feb 
87, 21p 

This article is from ‘Proceedings of the Antenna Appli- 
cations Symposium Held in Urbana, Illinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p631-653. 


The method for maximization of the directivity of Yagi- 
Uda arrays of shaped dipoles as outlined by Liang and 
Cheng was employed to optimized a three-element 
array of shaped dipoles, each 1.5 wavelengths in 
length and 0.01 wavelengths in radius. Liang and 
Cheng’s optimal three element array was confirmed to 
yield a maximum directivity of 11.8 dB using the 
moment method with second-order expansions as for- 
mulated by Harrington. Two simplex minimization rou- 
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This article is from ‘ Appli- 
catone Symposium Held i llinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p655-685. 


This paper describes an attempt to predict the re- 
Se = 6 SS Se ae Oe) eney 
using the geometrical theory of diffraction and the prin- 
oS 6S. Once the received voltages are 
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The Z-corrections of the DSN 70 m dual-shaped re- 
flector antennas are documented. These corrections 
to the group delay time measured by the translator are 
required before the 70 m antennas can be used for 
ranging. 
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Advisory Group for Aer Research and Develop- 
ont, Noun -sur-Seine France). 
Antennas for 


Microwave Avionics. 

c1987, 161p AGARD-LS-151, ISBN-92-835-1547-1 
Lectures held in Rome, Italy, 7-8 May 1987, in Guenz- 
burg, West Germany, 11-12 May 1987, and in Ankara, 
Turkey, 14-15 May 1987 


No abstract available. 
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Basic Parameters of Antennas for Aircraft, Satel- 
lites and Missiles. 


R. J. Mailloux. c1987, 17p 
in AGARD Microwave Antennas for Avionics 17p 


System requirements for airborne, satellite and missile 
antennas continue to place increasingly severe de- 
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mands upon antenna technology. in general these re- 
quirements push toward the increased capability to 
control and modify antenna patterns, and away from 
the use of small antennas with broad radiation pat- 
terns. Increased control can imply several levels of 
added sophistication. At the lowest level it implies me- 
chanical or electronic scanning of an antenna directive 
pattern, at the next level there are needs to produce 
precise low sidelobe radiation patterns, and at the 
highest level of complexity there is the need to actively 
suppress jammer interference through the use of 
adaptive control of a full array or an antenna with side- 
lobe cancelilers. In addition to increased control, there 
is also a trend toward higher frequencies, even to EHF 
frequencies where arrays of several thousand ele- 
ments are necessary for some applications. These 
poe and appiications of antenna technology are ex- 
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Aircraft Antennas/Conformail Antennas Missile 

Antennas. 

K. Solbach. c1987, 16p 

in AGARD Microwave Antennas for Avionics 16p. 


Three major areas of airborne microwave antennas 
are examined. The basic system environment for mis- 
sile telemetry/telecommand and fuze functions is 
sketched and the basic antenna together with 
practical examples are discussed. principle re- 
quirements of modern nose radar flat plate antennas 
are shown to result from missile/aircraft system re- 
quirements. Basic principles of slotted waveguide an- 
tenna arrays are sketched and practical antenna de- 
signs are discussed. The present early warning system 
designs are sketched to point out requirements and 
performance of practical radar warning and jamming 
antennas (broadband spiral antennas and horn radia- 
tors). With respect to newer developments in the ECM 
scenario, some demonstrated and proposed antenna 
systems (lens fed arrays, phased array, active array) 
are discussed. 
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Millimeter Wave Antennas for Avionics. 
F. K. . C1987, 8p 
In AGARD Microwave Antennas for Avionics 8p. 


An overview of the area of mm-wave antennas is pre- 
sented with emphasis on possible avionics applica- 
tions. For the purpose of the review, mm-wave radiat- 
ing structures are grouped into two classes: antennas 
of conventional configuration and antennas based on 
new design concepts. The first class is composed of 
well known antennas such as reflector, lens, horn and 
slotted waveguide antennas. The second class in- 
cludes radiating structures such as printed circuit mm- 
wave antennas, antennas derived from open mm-wa- 

. and integrated antennas. Some of these an- 
tennas have microwave counterparts, others are new 
with no microwave heritage. Millimeter wave antennas 
are usually of very reasonable size and weight, and 
some of these antennas are suitable for rapid mechan- 
ical scanning. They should be sufficiently versatile to 
Satisfy most avionics requirements. Atmospheric prop- 
agation conditions vary strongly throughout the mm- 
wave band and have to be taken into account in the 
design of mm-wave systems and their antennas. A 
brief summary of these effects is included. 
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The basic principles of adaptive antennas are outlined 
in terms of the Wiener-Hopf expression for maximising 
signal to noise ratio in an arbitrary noise environment; 
the analogy with generalised matched filter theory pro- 
vides a useful aid to understanding. For many applica- 
tions, there is insufficient information to achieve the 
above solution and thus non-optimum constrained null 
steering algorithms are also described, together with a 


summary of methods for a wanted signals 
being nulled by the adaptive system. The three generic 
approaches to adaptive weight control are discussed; 
correlation steepest descent, weight perturbation and 
direct solutions based on sample matrix conversion. 
The tradeoffs between hardware complexity and per- 
formance in terms of null depth and convergence rate 
are outlined. The sidelobe cancellor technique is de- 
scribed. Performance variation with jammer power and 
angular distribution is summarized and the key per- 
formance limitations identified. The configuration and 
performance characteristics of both multiple beam and 
phase scan array antennas are covered, with a brief 
discussion of performance factors. 
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R. Douville. c1987, 19p 
In AGARD Microwave Antennas for Avionics 19p. 


The technology and performance of typical transmit 
receive (T/R) modules which include the basic ele- 
ments of a phase shifter, a low noise amplifier, and a 
high power amplifier is emphasized. An overview is 
given of microwave integrated circuits (MICs) technol- 
ogy with respect to its use in phased array systems for 
military applications. Historically, the term MIC has 
been used to refer to planar microwave circuits using 
one or more different forms of printed transmission 
lines, all characterized by their ability to be pho- 
toetched on a suitable dielectric substrate. Active and 
Passive discrete components such as transistors, chip 
— -_ Aya are then attached. This tech- 
vane. 7 ecisely referred to as hybrid MIC 
). The fie field ef vee design is currently undergoing 
a major revolution due to the rapid emergence of mon- 
olithic MIC (MMIC) design. In this latter, all compo- 
nents, including the active devices, are fabricated 
— deposition and etching processes, thereby elimi- 
pow the need for attachment of discrete compo- 
nents. These tech ies are discussed with respect 
to their potential in phased array antennas. 
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Printed circuit antennas are being used on a variety of 
spacecraft, aircraft, and projectiles where their low 
profile and conformability minimize interference with 
the structural and aerodynamic properties of the vehi- 
cle. The basic microstrip antenna has been studied ex- 
tensively, but some important aspects of its perform- 
ance are not yet characterized by the analyses that are 
available to the designer. Furthermore, new applica- 
tions in millimeter wave monolithic phased arrays are 
forcing the designer to use substrates that are electri- 
Cally thick and that may have a high permittivity. Sever- 
al characteristics of microstrip antennas are described 
and some that are being studied with the aim of im- 
proving antenna performance are identified. A brief de- 
scription of analysis techniques available to the de- 
signer and researcher are presented. Finally, several 
aspects of monolithic and integrated phased arrays 
are considered. General properties of these arrays are 
discussed, and then several architectures and their as- 
sociated printed circuit radiators are presented. 


743,049 

PB87-863726/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 

Radomes. January 1970-June 1987 (Citations from 
the U.S. Patent Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 54p 

Supersedes PB86-861242. 


This bibliography contains citations of selected pat- 
ents concerning radomes used to house radar and 
communication antennas. Designs, materials, and fab- 
rication of radome and antenna systems are dis- 
cussed. Heat shields, coating materials, and error 
compensation methods are also included. (This updat- 
ed bibliography contains 111 citations, 21 of which are 
new entries to the previous edition.) 





743,050 
PB87-864088/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


Green’s Functions: Antenna Design Applications. 

ae 1972-July 1987 (Citations from the Inter- 
Abstracts Database). 

7 for Jan 72-Jul 87. 


Jul 87, 66p 

Supersedes PB86-866084. Pr 
with National Aeronautics and 
Washington, DC. 

U.S. sales only. 


This bibliography contains citations concerning appli- 
cations of Green's function methods in Samentiains 
techniques. Topics include waveguide, dipole, slot, 
and cylindrical antenna designs. Antenna radiation 
patterns, arrays, feed, and couplers are discussed. 
Design analysis and computerized design are consid- 
ered. (This updated bibliography contains 152 cita- 
= 14 of which are new entries to the previous edi- 
tion. 


ed in cooperation 
Administration, 


Circuits 


743,051 

AD-A181 820/2/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 
Technique for Active Network Perform- 
ance in a Radiation Without the Use 
of Hardened Devices. 

Master's thesis, 

D. M. Lohr. Mar 87, 153p 


This thesis examines and discusses the use of Com- 
posite Operational Amplifiers to reduce the sensitivity 
of active circuits to the degraded performance of indi- 
vidual devices after exposure to radiation damage. 
Composite operational amplifiers, known to provide 
enhanced stability, decreased sensitivity to circuit ele- 
ment variations and an extended operation frequency 
range, can be used to reduce circuit performance de- 
pendence on individual device parameter degradation 
under radiation without the use of radiation hardened 
devices. If radiation hardened devices are used in the 
composite operational amplifiers, it should be possible 
to achieve even higher levels of insensitivity to radi- 
ation. The composite operational amplifier is the only 
generalized method known to provide radiation 
damage protection in this manner for active linear net- 
works. Keywords: Radiation Hardening; Composites; 
Amplifiers; Circuits; Hardening. 


743,052 

DE87008066/GAR PC A02/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Rotating Arc Plasma invertor. 

Ad Reusch, and K. Jayaram. Feb 87, 11p PPPL- 
24 

Contract ACO02-76CH03073 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


A device is described for the inversion of direct current 
to alternating current. The main feature is the use of a 
rotating plasma arc in crossed electric and magnetic 
fields as a switch. This device may provide an econom- 
ic alternative to other inversion methods in some cir- 
cumstances. (ERA citation 12:026343) 


743,053 
N87-23832/5/GAR 

(Order as N87-23828 PC A06/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
VLSI (Vi Large Scale | Integration) Single Chip 
(255,223) Reed- Encoder with Interieaver. 
|. S. Hsu, L. J. Deutsch, T. K. Truong, and |. S. Reed. 
15 May 87, 7p 
In Its the Telecommunications and Data Acquisition 
Report p41-47. 


A single-chip implementation of a Reed-Solomon en- 
coder with interleaving capability is described. The 
code used was adapted by the CCSDS (Consulative 
Committee on Space Data Systems). It forms the outer 
code of the NASA standard concatenated coding 
system which includes a convolutional inner code of 
rate 1/2 and constraint length 7. The architecture, 


to this single VLSI! chip design, makes use of a 
bit-serial finite field multiplication algorithm due to E.R. 
Berlekamp. 


743,054 
N87-23839/0/GAR 
rw as ——— PC A06/MF A01) 


in Its the Tebcommbtamene and Data Acquisition 
Report p101-107. 


An interactive computer-graphics-based tool for speci- 
fying the placement of electronic parts on a wire-wrap 
Circuit board is presented. Input is a data file (currently 
——_ =e a commercial logic design system) which 

the parts used and their interconnections. 


should reduce the engineer's layout time 
3 to 5 as compared to manual methods. 


Not available NTIS 
DC. 


tent, 
L. M. Leibowitz. Filed 5 Dec 83, patented 21 Apr 87, 
10p AD-D012 832/2, PAT-APPL-6-558 070 
Supersedes PAT-APPL-6-558 070, AD-D010 741. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of reer Washing- 
ton, DC 20231 $1.50. 


A high speed multiplexed digital correlator device for 
correlating serial data against reference data. The 
device includes a plurality of digital correlators config- 
ured to operate in parallel with their operations over- 
lapping in time. The serial data is divided between the 
plurality of correlators by multiplexing means. The out- 
puts of the plurality of correlators are summed to 
produce an overall correlation output signal. Due to the 
multiplexed configuration, the individual correlators op- 
erate at a much lower rate than te data rate of the 
serial data to be correlated. Also disclosed are syn- 
chronized multiplexed correlators a multiple 
multiplexed correlators for correlating serial data dif- 
fering in phase relationship with the reference data 
against which it is be correlated. (Patents) 


743,056 
PB87-863791/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Printed Circuits: Manufacturing. July 1985-June 
1987 (Citations from the Engineering Index Data- 


base). 

Rept. for Jul 85-Jun 87. 
Jul 87, 148p 

Supersedes PB86-870037. 


This bibliography contains citations concerning the 
design and fabrication of printed circuit boards. T! i 
tations cover computer aided design and manufactur- 
ing, the properties of substrates, including warp and 
smear, automated plating, etching, drilling of sub- 
strates, and mounting of components. Many of the ci- 
tations refer to productivity and automation. included 
also are printing equipment and conformal coati 
General quality assurance programs are consider 
part of the manufacturing process, but specific tests of 
printed circuits are covered in another published 
search in this series on printed circuits. (This updated 

ibliography contains 380 citations, 252 of which are 
new entries to the previous edition.) 


743,057 

PB87-863809/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 

Printed Circuits: Soldering and Connectors. 
August 1982-June 1987 (Citations from the Engi- 


neering Index Database). 
Rept. for Aug 82-Jun 87 
Jul 87, 143p 

Supersedes PB86-870052 


This bibliography contains citations concerning electri- 
cal connectors for, and soldering of, printed circuit 
boards. Soldering includes some introductory articles 
as well as more advanced techniques involving auto- 


743,060 


ELECTROTECHNOLOGY 
Electromechanical Devices 


mation, vapor phase s , wavesoldering, reflow 

and fluxes. Connectors include 
references to types and standards and assembly of 
connectors to the boards. A few citations reference 
force- of connectors. (This updated bibliography 
contains Citations, 167 of which are new entries to 
the previous edition.) 


743,058 


PB87-864062/GAR PC NO1/MF NO1 
ee Technical information Service, Springfield, 


Printed Circuit Solderability: Techniques and Mate- 
rials. January 1975-July 1987 jay wy from the 
INSPEC: Information Services for a 


Engineering 

Rept. for Jan 75-Jul 87. 
Jul 87, 56p 

Supersedes PB86-869187. 
This bibli 


contains citations techni- 


cal and material considerations for printed circuit sol- 


derability. Solderability assurance, t , require- 
ments, and analysis are discussed. materi- 
als, soldering process and performance evaluation, 
and solder defects are considered. Discussions also 
SN ea 
pro meme or solderahility protection. (This | 
contains 124 Lienone, 16 of a 
saqadcabunssuanamnand 


743,059 


PB87-864260/GAR PC NO1/MF NO1 


tions, 44 of which are new entries to the previous ed 


P. W. Fuerschbach. Mar 87, 27p SAND-87-0354 
Contract AC04-76DP00789 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The pulsed Nd:YAG laser i process is often 
chosen today for closure welding of small hermetically 
sealed electrical devices. This is because it is a high 
power density welding process that can minimize total 
heat input and therefore is less likely to damage heat 
sensitive components. The effect of the pulsed 
Nd:YAG laser welding parameters on the incidence of 
glass-to-metal seal cracking and on the weld fusion 
zone dimensional parameters for the MC 3593/3594 
relays has been determined. Fluctuations in weld pen- 
etration in production relays have been attributed to 
variability in sharp focus positioning. A large increase 
in blowholes and porosity in the fusion zone has been 
traced to the inadvertent substitution of 304 stainless 
steel for 304L stainiess steel header material. The 
blowholes and porosity are thought to result from a 
carbon-oxygen gas reaction in the weld pool due to the 
presence of a 4% oxygen atmosphere and the in- 
creased carbon content of the 304 stainless steel. 
(ERA citation 12:025482) 
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ELECTROTECHNOLOGY 
Electron Tubes 


Electron Tubes 


743,061 
DE87003713/GAR PC A02 
Los Alamos National Lab., NM. 

Oscillating Virtual 


, Large-Orbit Gyrotron 
and Driver. 


F. W. VanHaaften, R. F. Hoeberling, and M. V. Fazio. 
1986, 5p LA-UR-86-3972, CONF-861240-17 
Contract W-7405-ENG-36 

National conference on high power microwave tech- 
nology for defense applications, Albuquerque, NM, 
USA, 1 Dec 1986. 

ae only, copy does not permit microfiche pro- 


Studies using an oscillating virtual cathode (vircator) 
and a large-orbit gyrotron to generate microwave 
levels of several hundred megawatts are being con- 
ducted at the Los Alamos Natiorial Laboratory (LANL). 
A pulse level of approx.1 MV, with length approaching 
1 mu s at a repetition rate of a few hertz, is anticipated 
for extension of these studies from the present single- 
shot mode with 100-ns pulse width. The increased 
pulse width is needed to test longer pulse —_ 

microwave sources. Pulse a (PFN), 
transformer-couplied drivers have studied and 
are part of the subject of this paper. The lar ' 

gyrotron is discussed here. (ERA citation 12:026333) 


743,062 

PAT-APPL-7-029 514/GAR 
Department of the Navy, W 
Thermionic Cathode 


Metallic Chemical Vapor 
Patent Application, 

A. D. Berry, A. S. Shih, G. Haas, C. Marrian, and C. 
Hor. Filed 24 Mar 87, 15p AD-D012 838/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates to a new and improved 


PC A02/MF A01 
ton, DC. 
— (Organo- 


thereon and to 
the method of forming the coating. High power elec- 
tron tube devices, such as travelling wave tubes and 
other microwave generators, require electron emitters 
or cathodes having very high electron emission densi- 
ties. For example, emission densities of approximately 
15 Amperes/2 sq. cm. and greater are required. Fail- 
ure of the cathode of a tube always results in tube fail- 
ure. Since cathodes cannot be replaced without re- 
building the entire tube, early failure of a tube’s cath- 
ode can be a costly event. In many tubes, lifetimes of 
tens of thousands or more hours must be achieved in 
order for the tube to an economically viable device. 


Optoelectronic Devices & Systems 


743,063 
AD-A181 298/1/GAR PC A04/MF A01 
Maryland Univ., College Park. Dept. of Electrical Engi- 


neering. 

Laser Induced Solid State Plasma for Millimeter- 
Wave Device Applications. 

Final rept. 1 May 83-30 Dec 86, 

C. H. Lee. 31 Mar 87, 74p ARO-20100.7-EL 
Contract DAAG29-83-K-0079 


The optical technique offers unique advantages in: (1) 
near perfect isolation between controlling and con- 
trolled cavices, (2) elimination of RF feeds in a large 
array systems, (3) immunity from electromagnetic in- 
terference, (4) light int and compact size, (5) ex- 
tremely fast response, (6) high power handling capabil- 
ity, and (7) amendability to monolithic integration. Re- 
sults are summarized of the investigation of a number 
of millimeter wave device concepts based on laser in- 
duced solid state plasma in semiconductors. The gen- 
eration and control of millimeter wave and microwaves 
by optoelectronic techniques are reported. Complete 
time synchronization between Radiofrequency and op- 
tical signals is achieved. Laser controlled phase shift- 
ers, switches and modulators at 94 GHz are described. 
Keywords: Waveguides, Millimeter wave, Optical con- 
trol, Phase shifter 


743,064 
AD-A181 445/8/GAR PC A03/MF A01 


120 VOL. 87, No. 19 


onsraet, Inc., Bloomington, MN. Physical Sciences 
ter. 
Thin-Film Optoelectronic Circuits Research Pro- 


Pechnical rept. (Final) 1 Feb 85-31 Jan 87, 
S. M. Arnold. Apr 87, 49p AFOSR-TR-87-0770 
Contract F49620-85-C-0050 


The program objective has been to identify and investi- 
gate |C-compatible fabrication processes for thin-film 
optoelectronic circuits on GaAs. Single-mode channel 
waveguides of SiO2-ZnO-SiO2, SiO2-Al203-TaO2- 
SiO have been deposited on GaAs by ion-beam sput- 
tering. Straight guides, curves, tapers, Y-branches, 
crossovers, and directional couplers have all been 
demonstrated. Novel concepts have been developed 
for integrated GaAs Schottky photodiodes and seif- 
aligning fiber-to-waveguide couplers. An |C-compatible 
baseline fabrication process has been established and 
a photomask set has been completed for an - 
tronic circuit demonstration, including Mach-Zehnder 
interferometric modulators, delta-beta electro-optic 
switches, and integrated GaAs photodetectors. Key- 
words include: Integrated Optics, Gallium Arsenide 
(GaAs), Zinc Oxide (ZnO), Electro-Optic Devices, and 
Thin-Film Waveguides. 


743,065 


AD-A181 665/1/GAR PC A03/MF A01 
University Coll. of North Wales, Bangor. School of 
Electronic E Science. 


Shearographic System. 

Final rept. 16 Oct 84-16 Dec 86, 

D. K. Das-Gupta. 1 Jun 87, 33p Rept no. RVK-50 
Contract DAJA45-84-C-0042 


An optical shearing technique has been used to 
produce high quality strain contours of centrally 
loaded, or thermally stressed and clamped plates. An 
analysis of strain from these fringes provides good 
agreement between experimental and theoretical 
values. It has also been shown that this technique is 
compatible with infrared thermographs in the detection 
of delamination in a composite laminated plate. The 
above work was followed by developing an ‘on line’ 
electronic speckle shearing technique in which the op- 
tical camera was replaced with electronic camera and 
its associated data storage and analysis and display 
system. This latter method shows good promise. How- 
ever, it requires further work and for better 
image process facilities to improve the fringe resolu- 
tions. (Author) 


743,066 


AD-A181 774/1/GAR PC A02/MF A01 
NKF Engineering, Inc., Reston, VA. 
Review — 


Apr 87, 4p Rept no. NKF-7103-001/3 
Contract N00014-87-C-2032 


A meeting was held, as required by CDRL A002 of 
Contract N00014-87-C-2032 and conducted per 
MIL- STD-1532, to orally present the findi and rec- 
ommendations contained in the FOESS | Pre- 
liminary Review Data Package, for formal 
review by NAL. The ray paths shown represent dis- 
placement effects only. Because the spherical mirror 
acts as a lens, capturing all of the propagating modes 
emanating from the fiber and imaging them onto the 
mirror, there is no modal dependence. Imaging howev- 
er, increases alignment dependence requiring the use 
of misalignment insensitive —_ ns, e.g. HAML. There 
is presently no specific data on t lormance of the 
HAML since it is at present a concept rn only. The 
temperature dependence of the GACPV's force-to-dis- 
placement transfer function can be reduced or elimi- 
nated by selecting a sufficiently large force constant 
for the optical diaphram. Gases making the transducer 
suitable for operation over large temperature ranges 
would be indentified during design and construction. 
The key-term Good does not mean that a particular 
transducer will meet a MIL-SPEC. The terms used in 
the table are relative only to the four candidate trans- 
ducers included and are derived from realistic assess- 
ments of their potential qualities. Construction and 
testing is necessary to verify the comparisons. 


743,067 


DE87005417/GAR 
Jet Propulsion Lab., Pasadena, CA. 


PC AO5/MF A01 


Power System Applications of Fiber Optic Sen- 


sors. 

A. R. Johnston, S. P. Jackson, H. Kirkham, and C. 
Yeh. Jun 86, 83p DOE/ET/29372-5, JPL-PUB-86-22 
Contract Al05-79ET29372 

Portions of this document are illegible in microfiche 
products. 


Three topics are covered: Electric Field Measurement, 
Fiber Optic Temperature Sensing, and Optical Power 
Transfer. Work was done on the measurement of ac 
and dc electric fields. A prototype sensor for measur- 
ing alternating fields was made using a very simple 
electroscope approach. An electronic field mill sensor 
for dc fields was made using a fiber optic readout, so 
that the entire probe could be operated isolated from 
ground. There are several instances in which more 
precise knowledge of the temperature of electrical 
power apparatus would be useful. This report de- 
scribes a number of methods whereby the distributed 
temperature profile can be obtained using a fiber optic 
sensor. The ability to energize electronics by means of 
an optical fiber has the advantage that electrical isola- 
tion is maintained at low cost. In order to accomplish 
this, it is necessary to convert the light energy into 
electrical form by means of photovoltaic cells. JPL has 
developed an array of PV cells in gallium arsenide spe- 
cifically for this purpose. This work is described. (ERA 
citation 12:025724) 


743,068 


PB87-202628/GAR PC E06/MF E01 
Matsushita Electric Industrial Co. Ltd. Moriguchi 


(Japan). 

National Technical R (Matsushita Electric In- 
dustrial Company), Vol. 33, No. 2, April 1987. 

c1987, 147p 

Text in Japanese with English abstracts. See also 
PB87-202636 through 7-202685 and PB87- 
202453. 


Contents: Super-high-resolution color CRT and its ap- 
plication; ne monochrome display tube; Hy- 
berbolic flat CRT color picture tube series; 43-inch 
super-large color CRT; 40-inch color CRT for high-defi- 
nition TV; Color display cathode-ray tube for car use; 6- 
inch color viewfinder tube; 0.7-inch low power con- 
sumption viewfinder tube; Monochrome flat CRT; 
High-light-output projection tube; 2000 MHz instru- 
ment cathode-ray tube without side-contact pins; 50- 
inch rear-projection di for hi-vision; High-quality, 
high-resolution 20-inch CRT, display monitor; Multiwin- 
dow bit-map display controller; Color graphic terminal 
system; Mulitscan-type 14-inch CRT display monitor. 


743,069 


PB87-202636/GAR 
(Order as PB87-202628/GAR, PC ——_ 
1) 
Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 
Super-High-Resolution Color CRT and Its Applica- 


K. Hirabayashi, K. Sugahara, H. Muranishi, and M. 
Endo. c1987, 11p 

Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p5-14 Apr 87. 


An in-line self-convergence 20 inch-90 deg super-high- 
resolution color tube has been developed for CAD/ 
CAM/CAE display monitors based on the following 
new technologies: (1) A DAF (dynamic astigmatism 
and focus correction) gun has been developed which 
improves the resolution greatly by compensating for 
spot distortion on the screen periphery; (2) A fine-pitch 
shadow-mask for a 0.26-mm screen phosphor dot 
pitch, which is almost the limit for mass-production of 
20 inch-90 deg tubes, has been introduced with im- 
provements in the processing of the mask and phos- 
phor screen. The back surface of the shadow mask is 
coated with Bi2O3 to improve the color purity; The op- 
timum magnetic field distribution of the deflection yoke 
reduces misconvergence. The litz wires used for the 
yoke coil prevent temperature rise, allow operation at 
higher frequencies (64 to 80 kHz). The soft-flash 
system reduces the discharge current during the 
sparking in the tube, which assures stable operation at 
increasing video frequencies. 


743,070 
PB87-202651/GAR 





(Order as PB87-202628/GAR, PC E06/MF 
E01) 
— Electric Industrial Co. Ltd., Moriguchi 
Japan) 

Monochrome Fiat CRT, 
K. Yoneda, and T. Utsumi. c1987, 6p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p74-79 Apr 87. 


In response to the increasing demand for flat CRTs 
used in high-performance fiat displays, 4- and 6-inch 
flat monochrome CRTs which have picture quality 
equal to or better than that of the conventional CRTs 
have been developed. The rear-view type inclined 
screen and the three-piece glass bulb structure have 
made possible a thickness of as small as 30 mm for 
the 4-inch type and 42 mm for the 6-inch type. The 
development of a larger-diameter-lens BPF incor- 
porating IMC (internal magnetic correction) has 
achieved a horizontal resolution of 1000 TV lines and a 
vertical resolution of 500 TV lines, although the elec- 
tron beams strike the screen in an oblique direction. 
Moreover, the new process for coating the screen with 
phosphor over the —_ foundation by means of 
the flow-coating me’ has made possible a fine, uni- 
form screen. 


743,071 


PB87-864039/GAR PC NO1/MF NO1 


National Technical Information Service, Springfield, 
VA. 


Night Vision Devices. January 1970-July 1987 (Ci- 
tations from the NTIS Database). 

Rept. for Jan 70-Jul 87. 

Jul 87, 153p 

Supersedes PB86-871415. 


This bibliography contains citations concerning the 
design, development, and applications of various night 
vision devices. Military applications of these devices 
are extensively discussed. The adaptation of night 
vision devices in law enforcement and commercial 
aviation are considered. Topics include display 
screens, equipment design and effectiveness, elec- 
tronic components, goggles, and operational test eval- 
uations. (This updated bibliography contains 319 cita- 
tions, 10 of which are new entries to the previous edi- 
tion.) 


Power & Signal Transmission Devices 


743,072 
AD-A181 516/6/GAR PC A02/MF A01 
Texas Univ. at Austin. Dept. of Electrical and Comput- 


of Multiconductor, Asymmetric 
‘ostrip Transmission Lines, 
T. C. Mu, H. Ogawa, and T. Itoh. Dec 86, 9p ARO- 
21438.17-EL 
Contract DAAG29-84-K-0076 
Pub. in IEEE Transactions on Microwave Theory and 
Techniques, vMTT-34 n12 p1471-1477 Dec 86. 


Spectral-domain technique has been applied to ana- 
lyze multiconductor, asymmetric, slow-wave microstrip 
lines. It is observed that 1) the coupled slow-wave mi- 
crostrip line on a two-layer substrate may have sustan- 
tially different propagation constants for even and odd 
modes and 2) the slow-wave factor of an odd mode of 
microstrip lines on a three-layer substrate may be 
equal to or larger than that of an even mode under 
appropriate conditions. This presents the flexibility to 
realize a large variety of passive components, such as 
directional couplers, phase shifters, and attenuators. 
Keywords include: Multiconductor Lines, Slow-Wave 
Microstrip, Galerkins’s Method, and Spectral Domain 
Method. (Reprints) 


743,073 

AD-P005 420/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Swept Frequency Technique for Dispersion Meas- 
urement of Microstrip Lines. 

Technical memo.., 

R. Q. Lee. Feb 87, 18p 

This article is from ‘Proceedings of the Antenna Appii- 
cations Symposium Held in Urbana, lilinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p597-614. 


Microstrip lines used in microwave integrated circuits 
are dispersive. Because a microstrip line is an open 
structure, the dispersion cannot be derived with pure 
TEM, TE, or TM mode analysis. Dispersion analysis 
has commonly been done using a spectral domain ap- 
proach, and dispersion measurement has been made 
with high Q microstrip ring resonators. Since the dis- 
persion of a microstrip line is fully characterized by the 
frequency dependent phase velocity of the line, disper- 
sion measurement of microstrip lines requires the 
measurement of the line wavelength as a function of 
frequency. In this paper, a swept frequency technique 
for dispersion measurement is described. 


Resistive, Capacitive, & Inductive 
Components 


743,074 

AD-A181 299/9/GAR PC A0Q2/MF AO1 

Army Lab. Command, Fort Monmouth, NJ. Electronics 

Tech and Devices Labs. 

Effects of Surface Contamination on the Noise and 
Sensitivity of Piezoelectric Resona- 


Technical progress rep 
J. R. Vig. May 87, 21p est ste. SLCET-TR-87-5 


The effects of surface contamination on the short term 
instabilities and drive level sensitivities of piezoelectric 
resonators are explored. A plausibility argument is pre- 
sented to show that the adsorption and desorption of 
surface contamination may be a significant contributor 
to short term instabilities. Although high drive levels 
produce high velocities and accelerations at resonator 
surfaces, the extra kinetic energy imparted directly to 
contaminant molecules by the high drive levels is 
shown to be negligible compared to the adsorption/ 
desorption energies of the contaminant molecules of 
concern. Since adsorption/desorption rates depend 
exponentially on temperature, and since the increased 
dissipation caused by high drive levels raises the reso- 
nator’s temperature, surface contamination can influ- 
ence a resonator’s drive level sensitivity via thermal 
effects. Keywords; Contamination; Surface contamina- 
tion; Noise; Resonator; Quartz resonator; Piezoelectric 
resonator; Adsorption; Desorption; drive level; Short 
term stability. 


743,075 
PAT-APPL-7-046 347/GAR PC A02/MF A01 
—— of the Army, Washington, DC. 
Method of Precisely Adjusting the Frequency of a 
Resonator 


Patent application, 

J. R. Vig. Filed 6 May 87, 11p AD-D012 840/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The frequency of a piezoelectric resonator is precisely 
adjusted using monomolecular layer(s) of a thermally 
Stable, low stable, low stress, uniform insulating film 
deposited on the active area of the resonator. The 
method is particularly suitable for precisely adjusting 
the frequencies of high frequency (i.e., very thin) reso- 
nators, and the frequencies of lateral field resonators, 
without degrading stability. 


743,076 

PATENT-4 644 306 Not available NTIS 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
— Electronic Synthesized C 


Patent, 

L. L. Kleinberg. Filed 15 Jul 85, patented 17 Feb 87, 
7p N87-22895/3, PAT-APPL-6-754 707 

Supersedes PAT-APPL-6-754 707, N86-20679 (24 - 
11, p 1765). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A predetermined and variable synthesized capaci- 
tance which may be incorporated into the resonant 
portion of an electronic oscillator for the purpose of 
tuning the oscillator comprises a programmable oper- 
ational amplifier circuit. The operational amplifier cir- 
cuit has its output connected to its inverting input, in a 


743,079 


ELECTROTECHNOLOGY 
Semiconductor Devices 


follower configuration, by a network which is low im- 
ince at the operational frequency of the circuit. 
he output of the operational amplifier is also connect- 
ed to the noninverting input by a capacitor. The nonin- 
erting input appears as a synthesized capacitance 
which may be varied with a variation in gain-bandwidth 
product of the operational amplifier circuit. The gain- 
bandwidth product may, in turn, be varied with a varia- 
tion in input set current with a digital to analog convert- 
er whose output is varied with a command word. The 
output impedance of the circuit may also be varied by 
the output set current. This circuit may provide very 
small ranges in oscillator frequency with relatively 
large control voltages unaffected by noise. 


743,077 
PB87-864104/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Ceramic Capacitors . June 1970-July 1987 (Cita- 
tions from the NTIS Database). 
Rept. for Jun 70-Jul 87. 
Jul 87, 64p 
PB86-864857. 


This bibliography contains citations concerning the 
design and fabrication of ceramic capacitors. Materials 
and methods employed in the manufacture of multilay- 
er, monolithic, semiconducting, high-voltage, and tubu- 
lar capacitors are discussed. Electrode materials and 
fabrication methods are presented, as well as tech- 
niques used in capacitor testing. Ceramic capacitors 
designed for electric and electronic devices are con- 
sidered. (This updated bibliography contains 126 cita- 
ay 12 of which are new entries to the previous edi- 
tion. 


Semiconductor Devices 


743,078 

AD-A181 264/3/GAR PC A02/MF A01 

Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Multilevel Interconnects Laser 


Sheet Writing: Appication to GaAe Digital Inte. 
Circuits, 


. G. Black, S. P. Doran, M. Rothschild, and D. J. 
Ehrlich. 13 Apr 87, 4p JA-5942, ESD-TR-87-020 
Contract F19628-85-C-0002 
Pub. in Applied Physics Letter, vS0 n15 p1016-1018, 
13 Apr 87. 


A a. oy ogee of laser direct-writing proc- 
esses is 1 lor applying cy sneer multile- 
vel interconnects on partially or fully fabricated circuits. 
The approach adds multiple levels of laser direct-writ- 
ten tungsten metallization and is demonstrated here 
for the assembly of a Pepa circuit on a standard 
GaAs digital test chip. ipal applications are for 
subsystem verification, device testing, res' , and 
fault avoidance on Silicon and Gallium Arse Cir- 
cuits. Keywords; Supplemental multilevel pirwednet 
nects, Laser direct-written tungsten metallization, Digi- 
tal test chip; Reprints. 


743,079 

AD-A181 339/3/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
In-situ Study of Aqueous HF (Hydrogen Fluoride) 
Treatment of Silicon by Contact Angle Measure- 
ment and Ellipsometry. 

Technical rept., 

5 Jun 87, 35p Rept no. TR-17 

Contract N00014-86-K-0305 


The operation of the MOSFET, one of the most 
common microelectronic devices, is dependent on ap- 
plication of an electric field across a thin insulating film 
(gate) of silicon dioxide to a Si substrate beneath. High 
quality performance of these devices ~~ uires cleaning 
and passivation of the silicon surface. The use of hy- 
drofluoric acid as a wet chemical etch for removal of 
SiO2 from Si is common in the fabrication of MOSFET 
devices. Hydrofluoric acid is known to rapidly etch sili- 
con dioxide but to only mildly attack Si, which makes it 
a useful agent for removal of native SiO2 from Si, 
before thermal oxidation to form the gate insulator, for 
delineation ae and for opening contact holes 
through the SiO2 to the Si substrate. Since the oper- 
ation of MOSFET devices is dependent on the quality 
of the Si-SiO2 interface, it is important to understand 
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the effect of HF treatments on both SiO2 and Si. In this 
paper we describe the results of experiments using el- 
lipsometry and contact angle measurement applied in- 
Situ, that is, in the solution ambient containing Hydro- 

gen fluoride, to study the changes which HF solutions 
ear to Si and SiO2 surfaces. 


743,080 
AD-A181 352/6/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Electrical Engi- 


neering. 
eee ee Locking and Testing. 
Final rept. 1 Jan 83-31 Dec 85, 


H. Fetterman, C. Liew, and W. L. Ngai. Dec 85, 38p 
AFOSR-TR-87-0769 
Contract F49620-83-K-0016 


A visible Millimeter Wave mixing system for testing 
high frequency devices has been set up with all com- 
ponents operating satisfactorily and locked to stabi- 
lized cavities. Using this system, mixing has been ob- 
tained, with frequency separations ra to 100 GHz 
in a number of GaAs and GaAs/A devices. 
These devices include commercial FETs, state of the 
art industrial FETs as well as modulation doped HEMT 
structures and heterojunction bipolar transistors. Key- 
words: Field effect transistors; Gallium arsenides; Alu- 
minum gallium arsenide; High electron Mobility transis- 
tor; Millimeter; Optical mixing. 


743,081 


AD-A181 452/4/GAR PC A02/MF A01 


Final rept. Oct 85-Jun 86, 
A. L. Ward. Feb 87, 24p Rept no. HDL-TR-2106 


The one-dimensional computer program DIODE has 
been used to calculate charge collection in single ion- 
izing events in silicon and gallium arsenide diodes. Av- 
alanche multiplication is calculated to occur above a 
threshold of 3 V in a silicon diode, in agreement with 
published measurements. Since avalanching may lead 
to burnout in very-large-integration semiconductors, it 
is a greater danger than the funneling effect of space 
charge. Carrier recombination is found to be important 
in gallium arsenide. Keywords: Avalanche; —. 4 
event upset; Charge collection; Semiconductor; Sili- 
con; Gallium arsenide; and Carrier recombination. 


743,082 

AD-A181 507/5/GAR PC AO2/MF A01 
Stanford Univ., CA. Center for integrated Systems. 
FABLE: Knowledge for Semiconductor Manufac- 


turing, 
B. Davies, S. D. Leeke, and K. Saraswat. 1986, 6p 
Contract MDA903-80-C-0432 


The key goal of the FABLE project is the programma- 
ble factory, an integrated system of facturing 
equipment, sensors, and computer hardware and soft- 
ware. Just as a programmer can rapidly modify and 
debug a complex computer program, so a process en- 
gineer should be able to modify and debug the com- 
plex processes being developed. The second key goal 
fo the FABLE project is the virtual factory, a factory 
that can be run in simulation. Just as VLSI circuits are 
simulated before they are cast in silicon, so VLSI man- 
ufacturing processes should be simulated before they 
are run in the factory. A powerful computer-based sim- 
ulation system will permit us to simulate semiconduc- 
tor manufacturing processes in their entirety, using 
knowledge about equipment, processes, materials, de- 
vices, and circuits to predict critical measurements of 
manufacturing performance such as yield, electrical 
performance, throughput, and equipment utilization. 


743,083 

AD-A181 571/1/GAR PC A02/MF A01 
Stanford Univ., CA. Center for integrated Systems. 
Tempiate-Set Approach to Defect Detection and 
Classification for VLSI Patterns, 

S. |. Chae, J. T. Walker, C. C. Fu, D. H. Dameron, 
and R. F. Pease. 1986, 4p 

Contract MDA903-84-K-0062 


Automatic inspection of VLSI circuit patterns on photo- 
masks and wafers is increasingly important as the min- 
imum feature size decreases. Real-time inspection at 
the standard video rate is demanding because the 
volume of information in VLSI circuits patterns is enor- 
mously large. Similar to printed wiring board inspec- 
tion, the goal of VLSI! pattern inspection is not only to 
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detect defects, but also to automatically interpret de- 
fects for patterning process analysis and control, 
which is essential to manufacturing automation. How- 
ever, die to die or die to database comparison meth- 
ods employed in most state-of-the-art VLSI pattern in- 
spection systems have only defect detection capabil- 
ity. Simultaneous detection and classification of de- 
fects in real time has been challenging because of the 
complexity of computation required in statistical and 
syntactic classification methods. A new approach is 
based on template matching of local binary images 
with content-addressable memories (CAMs), which 
can easily be implemented in VLSI circuits because of 
its modularity and regularity. This approach was ap- 
plied primarily to defect detection. Here its application 
is made to defect classification and its system imple- 
mentation in VLSI circuits. 


743,084 
AD-A181 644/6/GAR PC A03/MF A01 
Wayne State Univ., Detroit, Mi. Dept. of Electrical Engi- 
neering. 

Afterglow Vapor Deposition for Microe- 
lectric 
Final rept Jan a 87, 
D. Buchanan. 28 Apr 87, 42p AFOSR-TR-87-0728 
Grant AFOSR-85-0131 


The construction of a novel type of plasma assisted 
chemical vapor deposition device for microelectronic 
applications has been completed. The machine is 
based on a flowing a system in which the 
source generation plasma is physically decoupled 
from the deposition substrate. Because of the high gas 
throughout the machine can operate not only as a 
novel plasma assisted CVD region system, but as a 
physical deposition device as well. The combination of 

deposition capabilities, versatile plasma capa- 
bilities, and nor CVD capabilities, suggests unusual 
flexibility in the production of high quality insulating 
films for indium based microelectronic 
structures. The achievement of high quality insulating 
layers on indium phosphide substrates could lead to 
the development of indium phosphide based metal-in- 
sulator-semiconductor (MIS) devices. The MIS struc- 
ture might eventually be utilized for very high speed 
VLSI applications. The devices should be able to 
achieve operating speeds in the 100GHZ regions and 
beyond. Initial efforts have thus far proved unsuccess- 
ful in obtaining high quality films, although the system 
the system still promise for circumventing the 
limitation of other deposition techniques. 


743,085 
AD-A181 797/2/GAR 
pone Postgraduate School, Monterey, CA. 


PC A06/MF A01 


( Metal Oxide Silicon) Cell 
Library for a Silicon a 
Master's thesis, 
A. J. Mullarky. Mar 87, 108p 


A standard Complementary Metal Oxide Silicon library 
(CMOS) for use in Very Large Scale Integration (VLSI) 
circuits was developed. The development includes in- 
vestigation of the various clocking strategies upon 
which the optimun clocking strategy, pseudo two 
phase, was selected for all clocked cells in the library. 
The cells were then designed using the pseudo two 
phase clocking strategy. A primary objective is to pro- 
vide cells for use in converting the MACPITTS silicon 
compiler from n-channel Metal Oxide Silicon (NMOS) 
to Cmos tech Cell layouts, timing data, sche- 
matics and logic les for each cell are provided. Key- 
words: Theses, Obsolescence, Libraries, Technology, 
Clocks, Compilers, Chips. 


743,086 

DE87002155/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

Report of the Second Workshop on Synchrotron 
Radiation Sources for x Lithography, Held at 
Upton, NY on 25 A 

M. Q. Barton, B. Craft, ios G. P. Williams. 1986, 52p 
BNL-38789, CONF-8608102-Sum. 

Contract ACO2-76CH00016 

Compact synchrotron X-ray source design workshop, 
Upton, NY, USA, 25 Aug 1986. 

Portions of this document are illegible in microfiche 
products. 


The reported workshop is part of an effort to imple- 
ment a US-based x-ray lithography program. Presenta- 
tions include designs for three storage rings (one su- 
perconducting and two conventional) and an overview 
of a complete lithography program. The background of 


the effort described, the need for synchrotron radi- 
ation, and the international competition in the area are 
discussed briefly. The technical feasibility of x-ray li- 
thography is discussed, and synchrotron performance 
specifications and construction options are given, as 
well as a near-term plan. It is recommended that a pro- 
totype synchrotron source be built as soon as possi- 
ble, and that a research and development pian on criti- 
cal technologies which could improve cost effective- 
ness of the synchrotron source be established. It is fur- 
ther recommended that a small number of second 
generation prototype synchrotrons be distributed to IC 
manufacturing centers to expedite commercialization. 
(ERA citation 12:025643) 


743,087 


DE87007060/GAR 

Mission Research Corp., Alexandria, VA. 
Validation Tests of the DIODE2D Code. 
K. Wahistrand, J. McDonald, and B. Goplen. Oct 86, 
78p UCRL-15884, MRC/WDC-R-115 

Contract W-7405-ENG-48 

Microfiche only, copy does not permit paper copy re- 
production. 


Validation tests have been performed on the two-di- 
mensional semiconductor code, DIODE2D. Compari- 
sons were made with analytical models to validate var- 
ious simulation features in the electronic and thermal 
algorithms, external circuit scaling, and cylindrical co- 
ordinates. Also, a comparison was made with results 
from another, one-dimensional code for a forward- 
biased PIN diode. Finally, rf simulations were per- 
formed on the PIN diode. In all cases, acceptable sim- 
ulation accuracy was achieved. (ERA citation 
12:025485) 


MF A01 


743,088 


DE87008182/GAR PC A02/MF A01 
Rockwell International, Golden, CO. Rocky Flats Plant. 
Method for Removing Coated Films Such as Pho- 
toresist Films. 

S. Hayashi. Apr 87, 7p RFP-Trans-466 

Contract AC04-76DP03533 

Translated from Japanese Kokai Patent Publication 
No. 60-43830 (1985). 


Disclosed is a method for removing coated films such 
as photoresist film. CO sub 2 particles are injected and 

directed against the coated film, which has been pre- 
pared directly or indirectly on a substrate surface. 
(ERA citation 12:025487) 


743,089 

N87-24211/1/GAR PC A02/MF A01 
Catholic Univ. of America, Washington, DC. 
Development of a 

of Radiation 


Quarterly Report, 

Quarterly Report, 8 Mar. - 8 Jun. 1987. 

V. Litovchenko. Jun 87, 5p NAS 1.26:180394, Q-2, 
NASA-CR-180394 

Contract NAG5-864 


The radiation response of Metal Oxide Semiconductor 
(MOS) devices and Integrated Circuits (ICs) was stud- 
ied theoretically. The case of short-term annealing and 
the rebound effect are modeled mathematically using 
the linear response theory. 


743,090 
PB87-194866/GAR 
(Order as PB87-194841/GAR, PC E04/MF 
E01) 
Toshiba Corp., Tokyo (Japan). 
Low-On-Resistance Power MOSFET, 
Y. Ohata, and H. Sugahara. c1987, 4p 
Text in Japanese. 
Included in Toshiba Review, v42 n1 p41-44 1987. 


An important problem to be solved regarding the con- 
ventional power MOSFETs lay in the fact that their on- 
resistance was higher than that of the bipolar transis- 
tors. Now development has been made of a new 
power MOSFET, which using new techniques such as 
the fine pattern, shallow impurity diffusion, low-ohmic- 
resistance electrodes, etc., obtains 20 m(ohm) of on- 
resistance. This MOSFET, in comparison with bipolar 
transistors, being lower in on-resistance and higher in 
switching speed, demonstrates functions as an ideal 
electronic switch. Herein represented are its design, 
ways of production, characteristics, and applications. 





743,091 

PB87-196994/GAR PC E04/MF E04 

National Electrical Engineering Research Inst., Preto- 

ria (South Africa). 

—- for Fracturing Polygons into Rectangles. 
r 

H. L. van ‘ican 1985, 18p CSIR-SR-ELEK-291, 

ISBN-0-7988-3447-1 

North American Continent sales only. 


A new routine for fracturing polygons (created during 
layout of an integrated circuit (IC)) into rectangles 
(flashes for maskmaking machine) was written to re- 
place the existing routine in use at the National Electri- 
cal Engineering Research Institute (NEERI). The new 
routine which is called SEM is fast, generates nearly 
optimum rectangles, and can handle any polygon 
(except self-overlapping or self-intersecting polygons). 
A short description of the algorithm is given, and its 
——. ag compared to the existing routines available 
at ’ 


743,092 

PB87-200333 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Semiconductor A Div. 
Monte Carlo Calculation of Primary Kinematic 
oy -On in SIMS (Secondary lon Mass Spectrom- 
Final rept., 

J. Albers. 1987, 23p 

Pub. in American Society for Testing and Materials 
Special Technical Publication 960, p535-557 1987. 


Secondary lon Mass Spectrometry (SIMS) occupies a 
central position in atomic profiling of semiconductor 
device structures. One of the possibilities for distortion 
of the profiles is the phenomenon of knock-on where 
the incident sputtering ion transfers enough kinetic 
energy to the impurity atoms to push them deeper into 
the material before they can be sputtered and count- 
ed. The effects of sputtering and primary kinematic 
knock-on are investigated by means of a Monte Carlo 
code previously used to study ion implantation proc- 
esses. In particular, the dependence of the primary 
kinematic knock-on on the mass and energy of the 
Sputtering ion, as well as the mass of the impurity 
atom, are presented. 


743,093 
PB87-200762/GAR 
(Order as PB87-200754/GAR, PC E07/MF 


E01) 
Asahi Glass Co. Ltd., Yokohama (Japan). Research 


Lab. 
Properties of Dielectric Glass Pastes for Thick Film 
M 


icrocircuit, 
J. Chiba, R. Tanabe, and T. Nakayama. c1986, 11p 
Text in Japanese. 
Included in Reports of the Research Laboratory, Asahi 
Class Co. Ltd., v36 n2 p285-295 1986. 


Dielectric glass pastes for thick film microcircuit were 
developed. According to requirements for applications 
such as crossover, multilayer, resistor overglaze, and 
thermal printing heads uses, characteristic properties 
of the dielectric glass pastes were investigated. The 
developed glass pastes showed excellent electrical 
properties, wettability to solder, and adhesion strength 
to top conductor layer on the glass layer, as compared 
with other commercial glass pastes. They also exhibit 
high reliability in functions of electric insulation and 
mechanical protection owing to their high dense struc- 
ture. These excellent properties were established by 
controlling glass composition, particle distributrion, 
and conditions of manufacturing paste. 


General 


743,094 

AD-A181 359/1/GAR PC A02/MF A01 
Oregon Graduate Center, Beaverton. 

Emission Characteristics of the ZrO/W Thermal 
Field Electron Source, 

D. W. nuagie. and L. W. Swanson. Feb 85, 5p 
AFOSR 87-0636 

Grant AFOSR-83-0105 

Pub. in Jnl. of Vacuum Science and Technology B, v3 
n1 p220-223 Jan-Feb 85. 


The Zirconium oxide tungsten thermal field emitter 
(TFE) has proven to be a useful high brightness elec- 
tron source for a variety of microprobe applications. 
Desirable source characteristics are: 1 to 2 mA/sr an- 
[ood intensity, 1 to 1.5% noise level between 1 Hz and 

'SkHz. In this study we examine the effect of the facet- 
ed shape of the ZrO/W TFE on the angular distribution 
of the emission and virtual source size. In particular the 
SCWIM computer program is employed to compare 
the emission characteristics of faceted and spherical 
shaped emitters. The computer derived results agree 
qualitatively with experimental angular emission distri- 
butions ae for various emitter radii. It is shown 
that the high angular intensity obtained from the ZrO/ 
W TFE is in part to a large angular demagnification 
caused by the faceted emitter region. Nevertheless, a 
comparison of the virtual source size of the facted and 
the spherical shapes shows only a small source image 
increase due to faceting. The minimum values of virtu- 
al source size at an angular intensity of 1 mA/sr for the 
spherical and faceted emitters are 8 and 12 nm re- 
spectively. Keywords: Thermal, Field, Emitter, Emis- 
sion, Regime, Angular, Intensity, Distributions. 


743,095 

AD-A181 405/2/GAR PC A02/MF A01 
any Research and Engineering Lab., Hano- 
ver, NH. 

Electrical eng in Cold Regions. 

Technical 

K. Henry. Mar 87, 19p Rept no. CRREL-TD-87-1 


Electrical grounding for temporary and permanent in- 
Stallations in cold regi is complicated by the exist- 
ence of frozen soil. This is because the electrical resis- 
tivity of frozen soil can be several orders of magnitude 
higher than unfrozen soil, the contact resistance be- 
tween the grounding electrodes and the soil, which is 
usually under unfrozen conditions, can 
become t if a veneer of ice forms on the elec- 
trode, and it is difficult to drive grounding rods and 
frozen soil. The purpose of this digest is to describe 
the factors to consider when planning a grounding 
system for permanent and temporary installations in 
regions of seasonal frost and permafrost. 


743,096 

AD-P005 418/9/GAR 
Watkins-Johnson Co., Palo Alto, CA. 
Polarization Measurement, 


D. L. Hawthorne. Feb 87, 34p 

This article is from ‘Pr f of the Antenna Appii- 
cations Symposium Held in Urbana, lilinois on 17-19 
September 1986. Volume 2,’ AD-A181 537, p547-580. 


Potential applications for a precision, monopulse po- 
larimeter exist in many areas, from ELINT to communi- 
cations. Many applications require coverage of a broad 
range of frequencies, rapid processing, and the ability 
to present measurement results to both human opera- 
tors and other digitai systems. In addition, the form in 
which measurement results are presented must often 
be modified to suit a particular application. The need 
for a powerful, flexible, monopulse polarimeter prompt- 
ed the development of the Watkins-Johnson Company 
polarization measurement system. 


PC A03/MF A01 


743,097 
N87-23858/0/GAR PC AOS5S/MF A0O1 
Georgia Inst. of Tech., Atlanta. 

Research in Millimeter Wave Techniques. 

Final rept., 

R. W. Mcmillan. 17 Jun 87, 83p NAS 1.26:181026, A- 
1642, NASA-CR-181026 

Grant NSG-5012 


The areas of millimeter wave (MMW) research include 
atmospheric propagation and radiometry, advanced 
MMW component design with emphasis on quasi-opti- 
cal techniques, and the development of MMW receiv- 
ers, especially those using subharmonic mixers. Calcu- 
lations of atmospheric attenuation and radiometric an- 
tenna temperature were made in the range 100 to 700 
GHz, together with measurements of atmospheric an- 
tenna temperature near 95 and 183 GHz. Quasi-opti- 
cal components ned include lenses, mirrors, and 
wire grid devices, as well as feedhorns for interference 
with waveguide components. Subharmonic mixers 
with state-of-the-art performance at 183 GHz were 
also developed. Each of these areas of research is 
summarized 


743,098 


PB87-199311 Not available NTIS 


743,101 


ENERGY 
Batteries & Components 


National Bureau of Standards (NEL), Gaithersburg, 
MD. Electrosystems Div. 
Precision Calibration of Phase Meters. 


R. S. Turgel, and D. F. Vecchia. 1987, 3p 

Pub. in Proceedings of IEEE Instrumentation and 
Measurement Conference, Boston, MA, April 27-29, 
1987, p135-137. 


A procedure and statistical analysis for the calibration 
of precision phase meters has been developed. The 
method can be applied equally to the calibration of any 
instrument that has a nominally linear response char- 
acteristic. Using statistical tests, the method checks 
whether the calibration data fits a linear model and 
then determines the linear equation from which the 
corrected calibration values are computed. Because 
random fluctuations tend to mask the limiting mean of 
the instrument response, the corrections are based on 
the values computed from the calibration curve, rather 
than on the actual calibration data. 


Final rept., 


743,099 

PB87-210340/GAR PC A03/MF A01 
National Bureau of Standards (NEL), Sere. 
MD. Center for Electronics and Electrical Engineering. 
Center for Electronics and Electrical E 


Soclehan Conienentiaiials Center Pro- 
= aS. July to September 1986 1987 CEEE 


E. J. Walters. Jun 87, 29p NBSIR-87/3563 
See also PB87-195418. 


This is the sixteenth issue of a quarterly publication 
providing information on the technical work of the Na- 
tional Bureau of Standards Center for Electronics and 
Electrical Engineering. The issue of the CEEE Techni- 
cal Progress Bulletin covers the third quarter of calen- 
dar year 1986. Abstracts are provided by technical 
area for both i papers and papers approved 
by NBS for publication. 


743,100 
PB87-863692/GAR PC NO1/MF NO1 
National Technical information Service, Springfield, 


VA. 

Magnetometers. January 1970-June 1987 (Cita- 
tions from the U.S. Patent Database). 

Rept. for Jan 70-Jun 87. 


Jul 87, 103p 
Supersedes PB86-854569. 


This bibliography contains citations of selected pat- 
ents concerning magnetometer devices and equip- 
ment used in detection, control. and survey systems. 
The design, fabrication, and applications of magneto- 
meters utilizing thin film, optical, nuclear, and electron 
beam technologies are discussed. Applications in- 
clude — ition systems, vehicle direction control, 
and natural resource exploration. (This updated bibli- 
ography semaine 224 citations, 30 of which are new 
entries to the previous edition.) 
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743,101 

DE87004822/GAR PC A02/MF A01 
Department of 7. Washington, DC. 

Worldwide Nickei/Iron —e Development for 
Electric Vehicle 

P. G. Patil, W. J. Walsh, rm 91 J. F. Miller. 1986, 5p 
CONF-8610122-11 

Contract W-31109-ENG-38 

International electric vehicle symposium, Washington, 
DC, USA, 20 Oct 1986 

Portions of this document are illegible in microfiche 
products. 


Worldwide efforts to develop Ni/Fe batteries for EV 
applications are summarized. Research, development, 
and testing activities in the United States, France, 
West Germany, Sweden, Czechoslovakia, Russia, 
Taiwan and Japan are described. Recent technology 
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advances are discussed, and the present state-of-art 

ity is summarized. Advanced Ni/Fe batteries 

performance and a service life of 

50,000 to 100; miles is expected by most develop- 

= Ni/Fe batteries have been tested extensively in 

electric vehicles in the USA, Japan, Western Europe, 

and the USSR with generally good results. The present 

R and D directions of the various developers are de- 
scribed. (ERA citation 12:022641) 


PC A04/MF A01 
— International, Thousand Oaks, CA. Science 
iter. 


improved Beta” -Alumina Oxide 


Report Transformation Toughening: 
Conivact kc and K. T. Miller. Oct 86, 61p LBL-22353 
.CO3-76SF00098 


Portions of this document are illegible in microfiche 
nce, Original copy available until stock is exhaust- 


A colloidal method which ensures phase 

has been developed for processing beta “-Al sub 2 
sub 3 /ZrO sub 2 composites. Pressure filtration kinet- 
ics and mechanics were examined for flocced and dis- 
persed Al sub 2 O sub 3 slurries over the pres- 
= = of 0.04 to 80 MPa. (ERA citation 
12: ) 


PC A08/MF A01 
eensboro, NC. 


: Final 
1983, 159p DOE/ /26923- 14 
Contract ACO2-78ET26923 
Portions of this document are illegible in microfiche 
products. 


The DOE-EDA program was in four phases, as follows: 
Component Development, Prototype Battery Qualifica- 
tion, 500-kWh Battery Assembly and Qualification, and 
500-kWh Battery tion, and 500- 


ery Assembly and and Qualifica 
kWh Battery Test at BEST Facility. The initial 30 base- 
line cycles were accumulated at an availability of 91% 


and a capacity of 94%. The final 50 


ed in utility and customer-side-of-the-meter (C: 
service. These included load leveling, peak shaving, 
poe ee a mass transit and — 

peaking, — reserve. — test 
program, which concluded November 16, 1984, the 
energy delivered by the battery system BL 50 
MWh dc. This successful test resulted in recommenda- 
tions for technology improvements in the following 
areas: PVC formulation; sensor encapsulation; short- 
ob Switches; and gear pumps. (ERA citation 
12:024870) 


PC A02/MF A01 
Administration, 


Test Results of a 60 Volt Bipolar Nickel-Hydrogen 


R.L. Cataldo, O. Gonzalez-sanabria, R. F. Gahn, M. 
A. Manzo, and R. P. Gemeiner. 1987, 7p NAS 
1.15:89927, E-3631, NASA-TM-89927 

Prepared for presentation at the Intersociety Energy 
Conversion Engi np Conference (22nd), Philadel- 
phia, PA., 10-14 “yb Cosponsored by AIAA, ANS, 
ASME, SAE, IEEE, ACS, and AilCHE 


In July, 1986, a high-vol nickel-hydrogen battery 
was assembied at the NASA Lewis Research Center. 
This battery incorporated bipolar construction tech- 
niques to build a 50-cell stack with approximately 1.0 
A-hr capacity (C) and an open-circuit voltage of 65 V. 
The battery was characterized at both iow and high 
current rates prior to pulsed and nonpulsed dis- 
charges. Pulse discharges at 5 and 10 C were per- 
formed before placing the battery on over 1400, 40% 
depth-of-discharge, low-earth-orbit cycles. The suc- 
cessful demonstration of a high-voltage bipolar battery 
in one containment vessel has advanced the technolo- 
gy to where nickel-hydrogen high-voltage systems can 
be constructed of several modules instead of hun- 
dreds of individual cells. 
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PC E07/MF E01 


Matsushita Electric industrial Co. Ltd., Moriguchi 
(Japan). 
National Technical 
dustrial Company), V 
1986, 199p 

Text in Japanese with © 
PB87-200838 through 
200796. 


Contents: Recent trends of battery tech ; Over- 
view of batteries, their and selection; Ultra-thin 
paper lithiurn battery; 1.5V-class Li/CuO battery; Lithi- 
um batteries for memory backup; Zinc-air batteries 
(button type) for eet lens Safety design for 6AM6 
ae dry battery; UM-4(NG) type carbon-zinc dry 
Care with outer metal jacket; Sealed car hattery 
REC Act’; New-type sealed lead-acid battery 
MSE ee sealed eo ty oe oe. 
type -type_ high-capacity ttery 
‘PANANICA’ (SM30); SC-type high performance Ni-Cd 
battery ‘PANANICA’; lithium batteries; 
a carbonate fuel cell; Characteristics improve- 
ment of amorphous, Silicon solar cell for Indoor use; 
“SUNCAREM I!’ printed thin-film solar cell, for indoor 
power sources; 100kW photovoltaic power generation 
lem, for factories; Raoptarcherger f for portable 
is; Power supply unit for office automation equip- 


(Matsushita Electric in- 
. 32, No. 5, October 1986. 


lish abstracts. See also 
7-200937, and PB87- 
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PBS7-200838/GAR 
(Order as PB87-200820/GAR, PC E07/Mr 
1) 
Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 


Paper Lithium Battery, 
S Kobayashi" Wali, T. Maamine, T. Kizawe, and 
K. Sato. c1986, 7p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric industrial Company), v32 n5 p40-46 Oct 86. 


Development of an ultra-thin battery has been in 
strong demand as the size and thickness of electric 
equipment have decreased. The Paper Lithium Battery 
has been developed to meet this requirement as a 
power source for card-type electronic equipment. The 
ony reliable Paper Lithium Battery has been realized 
by the development of superior seal materials excel- 
lent in the properties of adhesion to metal and humidity 
resistance, and by the adoption of a groove type seal 
structure. Also, by minimizing the thickness of the 
component materials, the total thickness of 0.5mm, 
which is the thinnest in the world, has been attained. 
The Paper Lithium Battery has a capacity of 20mAh 
and a 16 X 34mm size. A extremely thin, it still 
has the features of the lithium battery, such as a good 
= characteristic and a flat discharge voltage. 

ittery is expected to be used as the power 
source of card-type electronic equipment, especially 
for thin RAM cards and multifunction IC cards. 


743,107 
PB87-200846/GAR 

(Order as PB87-200820/GAR, PC a 4 

01) 

Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 
1.5V-Class Li/CuO Battery, 
N. Eda, T. Fujii, H. Koshina, A. Morita, and K. 
Murakami. c1986, 5p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p47-51 Oct 86. 


The 1.5V lithium battery is known for its advantage of 
voltage compatibility with conventional cells. In par- 
ticular, ihe lithium battery with CuO cathode material is 
the most promising because it has the features of high 
energy density, flat discharge voltage, etc. On the 
other hand, it has such di antages as a high volt- 
age excursion followed by a v depression, and a 
relatively large increase in the cell thickness after dis- 
charging. These problems, however, have been solved 
almost completely by adding chalcopyrite to the CuO 
cathode. The chalcopyrite is prepared thermally from 
cuprous sulfide and iron disulfide. The paper discusses 
the synthesis of chalcopyrite and the effect of its addi- 
tion, and the discharge mechanism of the cell. It also 
describes the structure and characteristics of the 
bottom cells (GR920 and 927) in which this new cath- 

ode is employed. 


743,108 
PB87-200853/GAR 


(Order as PB87-200820/GAR, PC we 4 
Matsushita Electric Industrial Co. Ltd. Moriguchi 
(Japan). 

Lithium Batteries for Memory Backup, 

Y. Okuzaki, M. Nakai, S. Oguro, M. Esa, and K. 
Numata. c1986, 10p 

Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p52-61 Oct 86. 


Lithium batteries in general refer to those batteries 
which use the metal lithium for their anodes. Various 
types of lithium batteries have been developed. The 
typical types produced in quatity for consumer use are 
the BR and CR systems which use carbon-monofluor- 
ide and manganese dioxide, respectively, for the cath- 
ode. Lithium batteries are used as main power sup- 
plies, taking ——— of their high voltage (3 volts) 

and long-term reliability. Moreover, there is a notice- 
ably growing demand for lithium batteries with termi- 
nals welded for PC board mounting, which are to be 
used for memory backup. In this application, the bat- 
tery and the electronic components are often used 
under the same conditions, which include many items 
of reliability. Because lithium batteries satisfy these 
conditions, uses of and demand for them are greatly 
es The paper describes lithium batteries and 
their reliability in usage by giving some examples of 
applications. 


743,109 
PB87-200861/GAR 

(Order as PB87-200820/GAR, PC —— 

01) 

Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 
Zinc-Air Batteries (Button Type) for Hearing Aids, 
Y. Morita, and H. Konishi. Oct 86, 7p 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p62-73 Oct 86. 


A button-type zinc-air battery has been developed as a 
power supply for — aids. The battery takes 
oxygen from the air through the air vent on the bottom 
of the battery and through a special catalyst so that it 
reacts with the zinc at the negative electrode. The 
button-type zinc-air battery has various features. Com- 
pared with the mercuric-oxide battery, the electric ca- 
pacity is about 1.6 times, the weight is about 65%, and 
the quantity of mercury used is it 1/30. The paper 
describes the component materials and the character- 
istics of the zinc-air battery. In particular, it describes in 
detail the manganese-oxide catalysis and the air elec- 
trode. In addition, a comparison is made between 
button-type zinc-air batteries (PR44, 48, 41) and mer- 
curic-oxide batteries concerning various discharging 
characteristics. 


743,110 
PB87-200879/GAR 
(Order as PB87-200820/GAR, PC — 
1) 
Matsushita Electric Industrial Co. Ltd. Moriguchi 
(Japan). 
an By AB, Carbon-Zinc Dry Battery with 


R. yt M. Ko and K. Miyahara. c1986, 6p 
Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company),v32 n5 p74-79 Oct 86. 


In response to the recent trend toward reduction in 
size and thickness of battery-powered equipment, 
there is a rapid increase in the types of equipment 
which use the UM-4(RO03) type dry batteries, such as 
headphone stereos, video remote controllers, cam- 
eras etc. This has doubled the demand for batteries of 
this type in the past two years. In order to meet the 
demand for more reliable and higher-value-added bat- 
teries applicable to a variety of small equipment, a new 
UM-4 (RO3) type carbon-zinc battery has been devel- 
oped. The battery employs an outer metal jacket which 
guarantees ‘leakage resistance’ for the first time in the 
world for this size, a development which was very diffi- 
cult. The metal jacket type also improves the perform- 
ance of discharge and storage. To cope with the 
recent increase in the amount of battery-powered 
equipment which uses more than two dry batteries, the 
new NEO Hi-Top UM-4 (NG) type has greatly improved 
the safety, eliminating problems due to explosion. 


743,111 
PB87-200887/GAR 





(Order as PB87-200820/GAR, PC E07/MF 
E01) 
og Electric Industrial Co. Ltd., Moriguchi 
japan) 

Sealed Car Battery ‘CAREC Act’, 
K. Takahashi, N. Hoshihara, H. Yasuda, S. Furuya, 
and T. Hasegawa. c1986, 8p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p80-87 Oct 86. 


A sealed car-battery must not only be safe and clean 
without leakage of electrolyte, gases and acid mist, but 
also suitable for reducting the weight and volume. 
Moreover, it is expected to play an important role in the 
ayo of cars in the future because of its characteris- 
tics free of the position and place for installation. The 
CAREC Act car-battery, for the future, has 
been developed to meet these requirements. Although 
the sealing mechanism has been established, it was 
applicable to car batteries, because of the problems of 
cost and reliability in severe conditions, such as a wide 
temperature range and — charge/discharge cur- 
rent. The paper descirbes how these ._—— have 
been solved, especially Pepe matching with 
the charging system of the car improvement of 
productivity by a new separator techi , the im- 
provement of rechargeability after over ischar ing 
caused by the limited solution quantity to the = 
and the reduction in the deformation of the battery 
container caused by pressure reduction. 


743,112 
PB87-200895/GAR 

(Order as PB87-200820/GAR, PC 4 
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ag Electric Industrial Co. Ltd., Moriguchi 
(Japan) 
New Type Sealed Lead-Acid Battery ‘F-Act’, 
S. Fukuda, K. Koike, Y. Suzuki, H. Jinbo, and A. 
Sano. c1986, 7p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric industrial Company), v32 n5 p88-94 Oct 86. 


In the market of battery-powered portable electronic 
equipment, there is keen competition among manufac- 
turers for distinction of their products in dimensional 
design and mechanism as well as in function. In par- 
ticular, reduction in thickness is becoming a more im- 
portant factor, resulting in the requirement for thinner 
batteries. In response to this market requirement, the 
‘F-Act’ new type of small sealed lead-acid battery has 
been developed, and has the following features: (1) A 
battery which is thinner than ever; (2) Make possible 
the production of flexible batteries mountable along a 
curved surface; (3) Make possible the production of 
batteries with larger selection of voltage and shape (by 
a combination of unit cells); (4) Make possible the pro- 
duction of batteries of the desired thickness, 

and width, within certain dimensional ranges, by using 
a single machine (general applicability of machine). 


743,113 
PB87-200903/GAR 

(Order as PB87-200820/GAR, PC —— 

1) 

Matsushita Electric Industrial Co. Ltd., Moriguchi 
eoee. 
- ica’ colons High Capacity Ni-Cd Battery ‘PANAN- 
ICA’ 


H. Kove, s Tsuda, and M. Yamaga. c1986, 8p 

Text in Japanese. 

Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p103-110 Oct 86. 


There has been an increasing demand for nickel-cad- 
mium (NiCd) batteries of small size, light weight and 
high capacity, as a result of technical improvement of 
portable equipment, which is the major application of 
sealed type Ni-Cd batteries for cycle service. In addi- 
tion, the development of a battery capable of rapid 
charging has been in demand. However, it was difficult 
to satisfy the requirements both for high capacity and 
rapid ‘9! simultaneously by conventional tech- 
nology. The SM30 Ni-Cd battery, which has a new 
positive electrode, has been developed and commer- 
cialized to meet the above requirements. A new mate- 
rial, foamed nickel of — porosity, has been em- 
ployed for the substrate of the positive electrode. This 
has greatly improved the capacity density. Without in- 
creasing the weight of the battery, the battery capacity 
has been increased by 30%. In addition, rapid charg- 
ing in 1 to 1.5 hours has been made possible. 


743,114 
PB87-200911/GAR 
(Order as PB87-200820/GAR, PC E07/MF 
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Batteries, : 
Y.T , J. Yamaura, T. Matsui, N. Koshiba, 
and T. Shi itsu. 1986, 8p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v32 n5 p116-123 Oct 86. 


It has been discovered that some fusible alloys com- 
posed of Bi, Pb, Sn and Cd exhibit good characteristics 
as the material of the negative electrode of secondary 
lithium batteries. The alloy electrode allows charging 
ito the negative elecvode during charging, and ore 
into tive charging, and to re- 
tio aknoreed Sitaon tae the cictenbne an tone 

dona dohenee, Because no lithium metal is depos- 
= —— occurs and the coulombic 
is high. efore, practical negative elec- 

uined to uve Gann adie sine A tas. 


watches and pocket calculators, by utikzing the various 
features of this battery. 


743,115 
PB87-864146/GAR PC NO1/MF NO1 
amas | Technical information Service, Springfield, 


Thermal Batteries. January 1970-July 1987 (Cita- 
tions from the NTIS Database). 
Rept. for Jan 70-Jul 87. 


Jul 87, 71p 
Supersedes PB86-859162. 
This bibliography contains citations concerning a class 
of reserve-type molten salt eletrolyte primary cell sys- 
tems (thermal batteries) that are inert until brought into 
use by the ignition of a charge of pyrotechnics or 
raised to their operating temperature by a conventional 
heating means. The battery remains active for hours or 
a few seconds, depending on size, thermal insula- 
tion, electrochemical system, ambient temperature, 
and rate at which power is withdrawn. Various eletro- 
chemical systems are discussed and include, calcium, 
magnesium, and lithium compounds. Design, develop- 
ment, fabrication, and accelerated age testing of ther- 
mal batteries are presented. Applications in weapons 
systems as the primary power source for navigation 
and igniter systems are discussed. (This updat ibli 
ography contains 144 citations, 11 of which are new 
entries to the previous edition.) 
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743,116 

AD-A181 372/4/GAR PC A06/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Environmental & ye phe 

solved 

Final — 

S. C. Wilhelms, M. L. Schneider, and S. E 

Howington. Mar 87, 109p Rept no. WES/TR/E-87-3 


This report summarizes various in-lake, in-structure, 
and downstream techniques to enhance the dissolved 
oxygen concentration of hydropower releases. In-lake 
and in-structure techni appear to be the most ap- 
plicable for Corps of Engineers projects because of 
the large discharges of most hydropower projects. Of 
these, the in-structure techniques, particularly turbine 
venting, appear very attractive considering cost and 
degree of improvement. Tests were conducted at the 
Clarks Hill Dam powerhouse to evaluate various as- 
pects of turbine venting and thereby provide a data 
base to develop predictive and design capabilities for 
turbine venting systems. Test results indicated that, at 
most, the oxygen deficit in the penstock could be re- 
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duced by about 30%, i.e., if the penstock oxygen defi- 
cit is ab why then, at most, about 2.4 mg/I! of 
oxygen could be absorbed into the release flow. Two 
reaeration processes that contributed to the overall 
oxygen transfer were observed: (a) due to the turbu- 
lence in the tailrace area and (b) due to the air bubbles 
(vented through the turbine) as they traveled through 
the draft tube. A numerical computer model was devel- 
oped that included the impact of the cha a oe” 
modynamic (pressure) state as the 

through the draft tube. By developing the J ne 
time history’, the increased potential for oxygen trans- 
fer due to the increase in hydrostatic pressure was in- 
cluded in model formulation. Good a was ob- 
tained in model predictions and oxygen 
uptake data from previous tests at Clarks mn 


PC A06/MF A01 
NJ. 


Final Report, September 1978-May 1985. 

J. L. Del Monaco, and T. E. Sharp. 5 Jun 85, 101p 
DOE/ET/26950-1-V.2 

Contract ACO2-78ET26950 

Portions of this document are illegible in microfiche 
products. 


This is part of a general study for evaluating solutions 
to the problem of mee’ the fluctua’ power 
demand on electric utilities. Four advanced batteries 
will be reviewed. The generic battery systems is com- 
posed of the battery and balance of plant (BOP) sub- 
systems. The battery and these subsystems are de- 
scribed with the factors used to assess the bat- 
tery types, and to define and evaluate the is 
of the BOP subsystems. The battery and cost 


methodology is given for a 100 MWh (20 MW) load- 
leveling battery facility. (ERA citation 12:026882) 


743,118 
PC A07/MF A01 
» NJ. 


DOE/ET/26950-1-V.3 

Contract ACO2-78ET26950 

Portions of this document are illegible in microfiche 
products. 


The battery breakeven capital costs when compared 
to current battery plant cost projections, suggest some 
types of battery systems would be economic in 
the Reference System today. Reasonable battery pen- 
etrations in the area of 1 to 3% of system peak load 
could presently be justified for some battery systems. 
(ERA citation 12:026622) 


743,119 
DE86006864/GA' 


R PC A04/MF A01 
Solva-Tek = Topsfield, MA. 


J. aham, G. Binas, J. L. Del Monaco, D. A. 
Pandya, and T. E. Sharp. 31 Aug 85, 60p DOE/ET/ 
26950-1 

Contract ACO2-78ET26950 

Portions of this document are illegible in microfiche 
products. 


The battery technologies considered in this study are 
zinc-bromide, lead-acid, zinc-chioride and sodium 
sulfur. Results of the study are presented in self con- 
tained sections in the following order: Balance of Plant, 
Zinc-Bromide, Lead-Acid, Zinc-chioride, and Sodium- 
Sulfur. The balance of plant cost estimates are exam- 
ined first since the results of this section are utilized in 
the Hoye battery sections to generate cost reduc- 
tions in the battery plant costs for each of the battery 
technologies. (ERA citation 12:026881) 
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Confederated Salish and Kootenai Tribes of the Fiat- 
head Reservation, Pablo, MT. 


October 1, 1987 125 





sources Development Planning. 

R. Farrell. 31 Jan 84, 103p /BP/39220-T1 
Contract FG79-83BP39220 

Microfiche only, copy does not permit paper copy re- 
production. copy available until stock is ex- 


Purpose of the Hydro Power Plan is to identify all the 
— ary ete pee tej tel 


tpaaponer be 
peepee ry whe om mete my mn 
findings will be used in 
-up planning and development. (ERA citation 


Final 
1984, 1 DOE/RA/ 9-T1 
Contract ACO1-81RA50659 
aw only, copy does not permit microfiche pro- 


Objective is to develop a computer-aided procedure 
for restoring loads, generation and other equipment for 
largest cumulative priority as fast as pcssible on a 
eens ose ae where some islands are 
operating and strong while others are weak or blacked 
out. This report discusses the restoration plan, data- 
jem Sy ee the plan, and implementing it. (ERA 
citation 1 ) 


743,122 
DE87900620/GAR 
Tennessee Valley Authority, Knoxville. 


isit: Report. 
1987, 173p IVAIOR OPS A771 
Microfiche only, copy does not permit paper copy re- 
production. 


At the request of the United States Trade and Devel- 
opment program and in partnership with the US private 
engineering, construction and equipment sector, the 
Tennessee Valley Authority hosted four TEK technical 
experts from July 12 to August 2, 1986. Purpose of the 
delegation’s visit was to examine a wide range of 
power-facilities used in this country and to become fa- 
miliar with the associated capabilities of the US electric 
utility industry. Of specific interest to the delegates was 
information about the industry's capabilities in regard 
to the rehabilitation of power system facilities. The visi- 
tation program was organized to provide exposure to a 
representative sampling of the generation, transmis- 
sion, and distribution components of a typical Ameri- 
can power system and to give coverage to many of the 
standard principles and practices involved in the 
design, operation, and maintenance of each of these 
power components and the management of the 
system as a whole. (ERA citation 12:024769) 
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Space Administration. 
Huntsville, AL. George C. Marshall Space Flight 


Automatic Detection of Electric Power Troubles 
ag agg 

Wang, H. Zeanah, A. Anderson, and C. Patrick. 
Apr 87, 80p NAS 1.15:86593, NASA-TM-86593 


| Re Bower fries (AGEPT wore to emance Fut 
tric Power Troubles (ADEPT) were to enhance Fault 
Diagnosis Techniques in a very efficient way. ADEPT 
system was in two modes of ooveration: (1) 
Real time fault isolation, and (2) a local simulator which 
simulates the models theoretically. 
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Department of Energy, Washington, DC. Energy Infor- 
Administration 


aa Modeling System 
Requirements 

(nnanses). 

Model-Simulation 

S. Cohen, and J. Conti. 1986, mag tape DOE/SW/ 

MT-87/035 

See also PB86- 126356. 

Source tape is in the EBCDIC character set. This re- 

ee oS ae one-half inch tape only. 


ae density Call 
NTIS Computer Products . 


siidaipaat dia iahstahideieminme 
ulatory and economic policy variables on the total rev- 

enue requirements of individual electric utilities. The 
cuaduh cnneneas the tlpadt of changes in construction 
work in progress, policy, capitalization, costs of capital, 
ON Be ee ee nea 
requirements...Software : The model is 
written in FORTRAN programming language for imple- 
mentation on a IBM 3084 Computer using the OS/VS 
operating system. Memory requirement is 512 K bytes. 
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Apr 86, 
H . Iverson, and R. o Vavrina. May 86, 204p GRI- 
87/01 17 
Contract GRI-5084-293-1115 
Sponsored by Gas Research Inst., Chicago, IL. 


The Topical Report documents the findings of the 

Project team during the background research phase of 
the contracted project effort ‘Grid Interconnect Im- 
provements for ation Systems’. The project is 
intended to result in identification of alternate ap- 
proaches to interconnecting small ‘40 kw - 800 kw’ gas 
engine driven generator sets for packaged ‘a- 
tion systems to electric utility systems. In the nce 
of uniformally accepted standards or guidelines for 
interconnection, utility imposed requirements can 
result in interconnection costs that significantly impact 
the economic feasibility of small cogeneration sys- 
tems. Through a research, system modeling 
and analysis and general evaluation, an 
independent assessment of the necessary Perform- 
ance Based Interconnection Requirements (PBIR) will 
be established to ascertain what necessary functions 
must be included in the utility interconnect equipment 
to provide adequate protection for the utility and co- 
generator ene. Alternate approaches for achiev- 
ing the PBIR using both commercially available hard- 
ware and advanced technology will be identified. The 
Topical Report documents findings of the research 
phase which includes evaluation of applicable stand- 
ards and guidelines developed by electric utilities, 
code making bodies, standards making organizations, 
and other research efforts; presents the PBIR and de- 
scribes the current apparent accepted practices by 
way of baseline assessment. 


Electric Power Transmission 
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coy pe Research and Engineering Lab., Hano- 
ver, NH. 


Atmospheric Icing of Transmission Lines. 
Technical digest, 
K. Henry. Mar 87, 17p Rept no. CRREL-TD-87-2 


This digest is intended primarily for the technical 
person who is unfamilar with atmospheric icing on 
transmission lines. It is a synthesis of information from 
the Proceedings of the First International Workshop on 
the Atmospheric Icing of Structures (Minsk 1983), 
which features many presentations dealing with trans- 
mission line icing. Other references are also cited 
throughout the report. 
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P. A. Gnadt. 198 
Contract ACO 

International ae a ~» power distribution, 
Sao Paulo, Brazil, 23 Feb 1987. 

Portions of this document are illegible in microfiche 
products. 


In an effort to provide electricity at a minimum cost, the 
electric utility industry continues to examine methods 
to a —— transmission lines, distri- 

it, and customer appliances more effi- 
Sonty. he Athens Automation and Control Experi- 
ment (AACE) was conceived and implemented to ad- 
dress these needs. Located on the Athens Utilities 
Board system in Athens, Tennessee, the AACE is a 
highly instrumented system serving a closely surveyed 
group of 2000 consumers. AACE was designed as a 
test for distribution automation and control experi- 
ments. Observation of the results from the experi- 
ments will help to show which controls are worthwhile, 
what data and instrumentation are neecied, and which 
monitoring and control functions for distribution sys- 
tems are justified. Testing of the new automated 
system began in the fall of 1985, and the results may 
have a dramatic impact on the way electric power ay 
tems will be and operated in the future. 
sults from volt/var, system reconfiguration, and load 
—— _ are described. (ERA citation 
12:024781 
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Purpose of this study was to identify and quantify those 
technologies for improving transmission and distribu- 
tion (T and D) system efficiency that could provide the 
=: benefits for utility customers in the Pacific 

it. Improving the efficiency of transmission 
and distribution systems offers a potential source of 
conservation within the utility sector. An extensive 
review of this field resulted in a list of 49 state-of-the- 
art technologies and 39 future tec’ ies. Of these, 
15 from the former list and 7 from the latter were 
chosen as the most promising and then submitted to 
an evaluative test - a modeled sample system for 
Benton County PUD, a utility with characteristics typi- 
cal of a BPA customer system. Reducing end-use voit- 
age on secondary distribution systems to decrease the 
energy consumption of electrical users when possible, 
called “Conservation V Reduction,” was found 
to be the most cost effective state-of-the-art technolo- 
gy. Voltampere reactive (var) optimization is a similarly 
cost effective alternative. The most significant reduc- 
tion in losses on the transmission and distribution 
system would be achieved through the replacement of 
standard transformers with high efficiency transform- 
ers, such as amorphous steel transformers. Of the 
future technologies assessed, the * ‘Distribution Static 
VAR Generator” appears to have the greatest poten- 
tial for technological breakthroughs and, therefore in 
time, commercialization. “improved Dielectric Materi- 
als,” with a relatively low cost and high potential for 
efficiency improvement, warrant R and D consider- 
ation. “Extruded Three-Conductor Cable” and ‘Six- 
and Twelve-Phase Transmission” programs provide 
only limited gains in efficiency and applicability and are 





therefore the least cost effective. 


(ERA citation 
12:024782) 
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hong purpose of the study reported here was to exam- 
ine generic cost differences between direct current 
(de) and alternating current (ac) systems and to identi- 
fy situations in which dc is clearly advantageous for 
long distance and bulk power transport. The study was 
also to determine the value of the dc tech- 
nology applied to transmission systems. This 
report presents cost comparisons between ac and dc 
substations and transmission lines as a function of ca- 
pacity and voltage. It also presents a comparison of dc 
versus ac for ae capacity of exis! corri- 
dors. Direct-current link operating stat lor en- 
hancing the performance of the associated ac network 
are illustrated. Possible opportunities for simplification 
and cost reduction of dc converter stations are de- 
scribed. Both current and expected future enhance- 
ments for ac system operation are also identified to 
assist in making comparisons between equivalent sys- 
tems. Information is presented to enable comparisons 
sufficiently detailed to determine “cost break-even dis- 
tance,” which is the transmission at which the 
savings in dc line costs (compared to ac) equals the 
additional costs of the dc converter stations (com- 
pared to ac substations). However, it is emphasized 
that proper use of the concept requires the inclusion of 
all costs of implementation of those attributes avail- 
able in the two technologies which are of sufficient 
value to the power system to be included in determin- 
ing equivalent systems. The report attempts to bring 
together useful cost and performance information on 
ac and dc power transmission for the use of electric 
utility system in achieving economic and reliable power 
system designs when considering system additions, 
expansions, or modifications. (ERA citation 
12:024790) 
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Purpose of the HDWC ——— is to determine the 
technical feasibility of establishing an electrical trans- 
mission system in water depths as great as 7000 feet 
and over a distance of 150 miles. This corr to 
the path from the NW shore of Hawaii to the SE shore 
of Oahu. This document reports on the technical and 
management support services for this program. (ERA 
citation 12:024783) 


743,132 
DE87008018/GAR PC A02 
pa a yo of Voltage and Cur. 
inves: on impact . 
rent Harmonics on End-Use Devices and Their Pro- 
tection: Summary Report for Period January 1, 
1980-June 30, 1986. 

E. F. Fuchs. Jan 87, 14p DOE/RA/50150-23 
Contract ACO02-80RA50150 

Paper copy only, copy does not permit microfiche pro- 
duction. 


After defining the relation between harmonic voltages 
and currents through harmonic impedances, the 
impact of harmonics on electromagnetic end-use de- 
vices such as transformers and machines is formulat- 
ed based on analytical and experimental investiga- 
tions. A harmonic factor representing the square of a 
weighted total harmonic distortion factor provides a 
mechanism for estimating the reduction of lifetime of 
electromagnetic end-use devices due to additional 
losses generated by sets of harmonics of frequencies 
below 2000 Hz. The forces and torques of saturable 
three-phase induction machines — Starting and 
steady-state operation are computed from magnetic 
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field solutions. Within the above frequency range the 
accuracy of induction watthour meters is reduced and 
the impact of harmonics or fractional harmonics (which 
exhibit a frequency other than those of harmonics and 
subharmonics) on distribution system relays can be 
severe. Also, the performance of television sets dete- 
riorates for fractional harmonics below 2000Hz. The 
pre pres er an ap ie ang manly 


tion 12:024784) 
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In the framework of a comparative analysis on the use 
of the alternative energy sources gas, electricity and 
district heat, more specific data are provided as re- 
gards the sector of electricity. The following are dealt 
with in detail: delimitation (electric power generation, 
technical lems such as medium- low-voltage 

! | as system load portions, heating systems 
and system loads (direct heating, storage heating, 
heat pump). Furthermore the cost in the area of distri- 
bution (target, model set-up and marginal conditions) 
is considered as well as the cost of individual items of 


F topics 
heating systems and the share of energy reqared 
heat pumps, grids for all-electricity supply (storage 
heating systems, heat pumps). Finally the specific in- 
vestment cost in the distribution sector and specific 
cost of distribution are summarized. The report termi- 


storage and heat pump heating systems could entail 
able distribution costs. (ERA citation 
12:024940) 
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This paper its two reasons why fault recorders 
have not been used by small utilities, namely, the in- 
herent problems associated with photographic paper 
(heat) and mechanical limitations of oscillographs (run- 
ning out of paper), and the ability to retain qualified en- 
gineering expertise to analyze oscillograms. With the 
advent of digital fault recorders, these problems are no 
longer valid. Digital fault recorders are capable of func- 
tioning properly in extreme ambient temperatures, and 
through the use of modems one engineer can analyze 
many oscillograms. A digital fault recorder does not 
run out of paper - it runs out of memory; but the unique- 
ness of a digital fault recorder is that sufficient memory 
can be added to satisfy most requirements and more 
importantly new data or the latest fault conditions are 
always added to the front end of the memory. There- 
fore, during a storm or serious interruption the less sig- 
nificant data is sloughed off and the more critical infor- 
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mation retained at the front end of the memory for 
analysis. The ability to obtain the desired expertise to 


solved with the installation of a digital teult recording 
device. the use of a modem one engineer 
could handle a large number of utilities that have digital 
fault recording devices. (ERA citation 12:024791) 
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1EC-60 standard presently under 

measuring system is also assessed ac- 
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The lense ot Coetanp cucaty qeepeeien san Se 
People’s Republic of China is examined with 

to political relations, commercial benefits to the inited 
States, and nonproliferation. China's interest in nucle- 
ar power is examined, and its nuclear program is briefly 
reviewed from the 1950's to present. China's interna- 
tional nuclear relations with other countries are dis- 
cussed, and implications for the United States exam- 
ined, particularly with regards to China's intentions 
toward nuclear proliferation, danger of diversion of ma- 
terial for nuclear weapons, use of pressurized water 
reactor tec! for Chinese naval reactors, and the 
terms of the cooperation agreement. (ERA ci- 
tation 12:024894) 
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Spokane County Planning Department, with grant 
funds from Bonneville Power Administration, devel- 
oped the following: electrical energy use information 
for Spokane County and the various incorporated 
cities within Spokane County; zoning and subdivision 
provisions for solar access protection; and a required 
insulation inspection for new construction along with 
examination of possible amendment to the Washing- 
ton State Energy Code. All of the efforts were to be 
developed for use by each participating jurisdiction 
within Spokane County. Several objectives were iden- 
tified within the original grant proposal. A description of 


October 1, 1987 127 
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those participating in the project, the three major ac- 
tivities of the project, and the objectives of the pro- 
posed program are presented. 


743,138 
DE87007424/GAR 
Pool E 


. Inc. 
Pian: Final 


Dec 83, 47p DOE/BP/39226-T2 

Contract FG79-82BP39226 

Portions of this document are i in microfiche 
> ca Original copy available until stock is exhaust- 


PC A03/MF A01 
Conservation and Resource 


Purpose of the pian is to assess the Skagit County 
(WA) energy position and and evaluate re- 
sources and to set forth policies which will encourage 
development of new energy sources compatible with 
the desires of the residents of County. Objec- 
tive is to ensure the development 


Through conservation and upgrading of existing 
energy systems, the County has’ the best short-term 
opportunity to increase generating capacity and mod- 
erate the growth and demand for new energy facilities. 
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nating Committee and the means by which the plan, its 
goals, policies and action program, will be monitored 
and put into effect by the Governmental Conference 
and the local governments of the region. 
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Once defined simply as reducing or cutting back con- 
sumption, today’s energy conservation methods focus 
on increasing the energy efficiency of buildings and 
machines. Within the Northwest Region, investment in 
conservation and alternative energy has increased as 
costs for conventional generating facilities has in- 
creased. However, conservation opportunities and po- 
tential alternative energy sources are dispersed and 
implementation requires extensive coordination. As 
costs of electricity have increased, consumers, includ- 
ing the Grays Harbor County government, have at- 
tempted to identify ways to reduce energy costs. This 
document has been developed in order to help facili- 
tate and sharpen the focus of these efforts and is in- 
tended to be an additional element to the Grays 
Harbor County Comprehensive Plan. It contains rec- 
ommended policies, actions and implementing amend- 
ments to the zoning, subdivision, and elines 
Master Program ordinances. 
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This manual is designed to help evaluate the potential 
for using wood as an energy source in an agricultural 
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An analysis of both actual fuel substitution in 1984 and 
potential fuel substitution in the manufacti sector 
is presented. This analysis is based on the 1 Dun 
and Bradstreet Major industrial Plant Database 
(MIPD). This is a proprietary data base containing de- 
tailed energy use information for the 20,000 largest 
energy consuming manufacturing plants. In addition, 
this teport provides a summary of the MIPD at both the 
national and Census region level and compares the 
Dun and Bradstreet data to other available data 
sources. This information is distributed as an EIA infor- 
mation service to the executive branch, Congress, 
state and local — private industry, and the 
general public. (ERA citation 12:024526) 
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Between October 1, 1984 and December 31, 1985, B 
and M Technological Services, Inc. (B and M) provided 
support services in conjunction with the Institutional 
Conservation Program (ICP). The ICP is a grant pro- 
gram for the states and certain eligible institutions (pri- 
marily schools and hospitals) to assist in administering 
and funding energy conservation projects. These 
projects range from 3 Studies of energy use con- 
ducted by and architects to actual acquisi- 
tion and installation of equipment and materials to im- 
prove the of energy use in selected build- 
ings. This document represents the final report on 

compliance monitoring of ICP grants under two sepa- 
rate contracts. (ERA citation 12:024901) 
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An attempt was made to motivate implementation of 
energy accounting programs in seven states. None of 
the seven states initiated a systematic statewide ac- 
counting program. The principal reason was lack of 
personnel. The project strategy was reformed to dis- 
seminate information to all states and territories and to 
other interested organizations. Recipients of the re- 
ports greeted them positively and expressed interest in 
energy accounting. However, there is no evidence that 
any state or local eo ernment instituted an energy ac- 
counting pri use of the reports. The project 
was again re’ ned to attempt to demonstrate the initi- 
ation of an energy accounting service. Prison inmates 
who were students in computer classes could provide 
data processing and handling. Officials in New York 
State explored the possibility of starting, at Attica Cor- 
rectional Facility, an — accounti service to 
serve public buildings in New York. (ERA citation 
12:024900) 
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The Institutional Conservation Program (ICP), which 
was established under the ai ity of the National 
Energy Conservation Policy Act (NECPA) of 1978, Title 
lll, is funded in annual cycles. The Department of 
Energy (DOE), Boston Support Office (BSO), adminis- 
ters the Program in the six New England states. The 
technical review of grant applications is an ina Reon part 
of the administration of the Program in this 

This Final Report covers grant application ian te ac- 
tivities during the period October 1, 1984 through De- 
cember 31, 1985. It includes statistical information on 
the number and types of grants, grant budgets and 
number of buildings funded in each state; a discussion 
and comments on the quality of Cycle VII applications; 
and recommendations and tions for potential 
improvements to the grant ition review process 
and the overall quality of applications. (ERA citation 
12:024902) 


743,146 


DE87751714/GAR PC A07/MF A01 
Energie- und Wasserwerks Rhein-Nackar A.G., Mann- 
heim (Germany, F.R.). 

i} on 


Expect Primary Energy to the Year 

Z. Geipel. 1983, 143p NP-7751714 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


As a contribution to investigations on possibilities of 
meeting energy requirement by sources other than 
heating oil (supply concept) in the Rhine and Neckar 
region, this report deals with the price it for 
space heat as reflected by the expected cost of pri- 
mary energy to the year 2000. A forecast of the devel- 
opment of energy consumption is first of all given for 
petroleum, coal, nuclear energy, natural gas and re- 
newable energies, and the world energy situation is 
considered. That forecast, and a retrospective are 
then extended to cover also the Federal Republic of 
Germany, and continued to the year 2000. The publi- 
cation gives figures for confirmed and probable world 
stocks and points out how new sources to be made 
available and stock-keeping of primary energy sources 
are to be evaluated. The employment viewpoint is con- 
sidered and the on energy imports re- 
ferred to. The burden on the national economy from 
the use of different energy sources is described as well 
as the suitability of energy sources for being proc- 
essed and converted. Finally it is asked how harmful 
external influences on the national economy can be 
averted and freedom to make political decisions pre- 
served. (ERA citation 12:024880) 
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The US electric utilities and in particular the Tennes- 
see Valley Authority have meanwhile been starting to 
finance energy conserving measures contributing to 
the fulfillment of their contract binding them to provide 
for public energy supplies. The model has come up for 
discussion in Austria. From the point of view of energy 
policy there is nothing economically unreasonable 
about the idea of choosing the cheapest supply 
system (in other words, the weighing of power genera- 
tion against energy conservation). A basic discussion 
is followed by an explanation of the two countries’ dif- 
fering decors. (ERA citation 12:024904) 
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Subsection A.3.2 ‘Energy conservation by thermal in- 
sulation measures in buildings’, of research project ET 
5286 A comprises 4 papers: 1) Thermal insulation 
measures; —s measures of improvement to settle- 
ment structures; 2) Cost-optimized thermal insulation 
according to settlement structures; 3) Optimisation of 
thermal insulation and heat supply under economic as- 
pects. The SIOPT/UR program; 4) REV/OPT: A tool 
for heat demand calculation and for economic analysis 
of thermal insulation measures in large areas. Sepa- 
rate records are available for each of the 4 papers. 
(ERA citation 12:025114) 
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NUFS is a regulatory accounting model that projects 
electricity prices. The model first solves for revenue 
requirements by building up a rate base, calculating a 
return on the rate base, and adding the allowed ex- 
penses. Next, electric revenues (and thus prices) are 
calculated based on assumptions regarding regulatory 
lag. With revenues external financing to meet neces- 
sary capital expenditures. Given these results, the 
model finally builds up the financial statements and 
calculates financial ratios. NUFS is normally used in 
conjunction with the National Coal Model/or the Inter- 
mediate Future Forecasting System. Inputs to NUFS 
include forecast capacity expansion plans, operating 
costs, regulatory environment, and financial data. The 
outputs include forecasts of income statements, bal- 
ance sheets, sources and uses of funds, revenue re- 
quirements, average electricity prices, and other finan- 
cial ratios..Software Description: The model is written 
in the FORTRAN programming language for imple- 
mentation on a IBM 3350 Computer using the OS/VS 
operating system. Memory requirement is 512 K bytes. 


743,150 


PB87-207072/GAR PC A12/MF A01 
Alabama Univ. in Huntsville. Center for High Technolo- 
ey Management and Economic Research. 

lectric and Gas Rates and Fuel Oil Prices in 18 
Representative U.S. Cities, 1985. 
Topical rept. Aug 85-Jun 86, 
N. C. Schoening, and M. D. Clayton. Nov 86, 272p 
UAH-RR-511, GRI-86/0177 
Contract GRI-5084-512-0991 
Sponsored by Gas Research Inst., Chicago, IL. 


Electric and gas rates and fuel oil prices are displayed 
in a manner that is understandable and comparable, 
thus allowing for manipulation of ihe data to fit individ- 
ual user needs. All rates were collected from each of 
the utilities located in the 18-city sample for residential, 
small commercial, and large commercial customers. 
The utility rates provided are those that have 10 per- 
cent or more of the specific customer class on them. 
The construction of this data base satisfies both the 
immediate need of fuel prices to compute operating 
costs and the longer term requirement of the analysis 
of the rate structures for characteristics and trends. 
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The Department of Energy awarded the South Middie- 
sex Opportunity Council (SMOC) a planning grant to 
enable SMOC and a consortium of community based 
organizations known as the Community Energy Part- 
nership (CEP) to explore their future business 
nities and expand their energy activities. The 
members of CEP had preexisting federal and pan 
Weatherization Assistance Program grants and had 
joined together in July, 1985 to provide energy audits 
and related arranging services for residential consum- 
ers as contractors to three eastern Massachusetts util- 
ities under the of the Residential Conservation 
Service (RCS). and the other community-based 
ee which — CEP formulated four 
amen their planning activities under the 
grant: (1) to expand the scope of the existing 
energy program activities carried on by member agen- 
cies; (2) to add more based organizations 
to their , eventually achieving a statewide 
service capability; (3) to diversify their funding base; 
and (4) to provide a wider variety of energy conserva- 
tion services to low and moderate income households. 
(ERA citation 12:025093) 
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A final report has been prepared under the Electric 
Energy Conservation and Production Project, conduct- 
ed by the Blackfeet Indian Tribe and its consultants, 
Black Hawk Associates, Inc. The report addresses two 
jor issues - the heavy reliance on electricity by resi- 
dents of the Blackfeet Reservation, and the opportuni- 
ties for electricity production from wind energy re- 
sources on the Reservation. The findings of this report 
help provide a basis for comprehensive energy man- 
agement planning on the Reservation, analyze the po- 
tential for minimizing demand and maximiz- 
ing the efficiency of electrical end-uses through 
priate conservation measures, assess the potential of 
wind energy resources located on the Reservation, 
and identify and assess the technical, financial, 
institutional, and regulatory issues involved in wind 
energy development within the Blackfeet Reservation. 
(ERA citation 12:025096) 
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The plan identifies the needs of each Tribe on an equal 
basis, dealing directly with current and anticipated 
energy problems encountered on each reservation. 
This approach allows individual Tribal Councils to de- 
termine the most advantageous route to pursue while 
providing information of a more general nature that 
can be utilized by all Tribes in the SPIPA consortium. 
Additionally the pian provides direction for energy self- 
sufficiency efforts on a Tribal level. It recognizes the 
unique nature of Tribal government and operation, 
allows for flexibility and provides options for reduced 
implementation costs. Although the plan focuses ~ 
low or no cost solutions to the high cost of a 

also provides an overview and cost analysis of all 
energy use patterns and energy conservation solu- 
tions in the communities served. Since energy-related 
issues are in constant flux both concerning cost and 
related solutions, the plan also is designed to facilitate 


MF A01 


743,157 


ENERGY 
Energy Use, Supply, & Demand 


an ongoing review and updating process in order to 
maintain this stance of flexibility and cost effective- 
ness. 
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In August 1984, the Department of Energy (DOE) 
awarded the Biue Cross and Blue Shield Association a 
20 month grant to prepare and distribute a series of 
Publications on hospital energy conservation. The first 
executive briefing in the series, The Conservation Ad- 
vantage, was published in December 1985. Written ex- 
pressly for hospital administrators, it highlights the 
merits of energy conservation as a component of an 
overall cost-containment strategy. Achieving the Con- 
servation Advantage is the second publication in the 
DOE sponsored series. Progressing from discussion of 


energy serv- 


tage provides straightforward answers to typical ques- 
ee eee ae 
energy efficiency improvements. The question and 
answer segment is followed by a list of negotiating tips 
for energy services contracting, a reference section on 
energy management through energy services compa- 
nies, and a list of energy services companies interest- 
ed in working with hospitals. (ERA citation 12:025094) 
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The electric route to glassmaking offers substantial 
environmental and cost benefits and a means to sub- 
stitute US sources of coal and uranium for declining 
reserves of oil and gas. The use of electricity as a 
source of heat in glassmaking is competitive in cost of 
ent Ye 2 ae eS 
energy costs, especially following deregulation 
price of natural yt 1962 and 1980 the 
amount of total energy used per unit of glass product 
declined by 23% while the use of electricity (per unit of 
product) increased by 60%. The energy saved in using 
electric glass melting is equal to or say, Ae. than the 
energy needed to produce the electricity. Other bene- 
fits of electric heat include improved working condi- 
tions and improved efficiency. (ERA citation 
12:025131) 
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Petroleum refiners used 91% more utility-produced 
electricity in 1982 per barrel of crude oil refined than in 
1962, while cutting consumption of other fuels by 24%. 
Thus, even though US refineries processed the same 
amount of oil in 1982 as they did in 1972, fuel con- 
sumption was lower by 140 million barrels of oil (equiv- 
alent to 8% of imports in 1982). The expansion is an 
evolutionary change, not a revolutionary one, and ap- 
pears to be driven by major long-term trends. (ERA ci- 
tation 12:025132) 
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The Internal Energy Management Project was devel- 
oped as a component of the ield/L-COG 
Energy Pian implementation Program. The project also 
took advantage of the ground work laid by the Lane 
Council of Governments through the Lane County 
Electric Energy Plai Program. This program, con- 
ducted in 1982 and 1983, developed detailed recom- 
mendations for Lane County cities concerning energy 
management and planning. Based on these recom- 
mendations, many jurisdictions committec themselves 
to age an ‘energy management programs. Initially, 

the participating cities included ene omy Bae Veneta, 
Oakridge, Creswell, and Lowell. Two other a. 
ernments - Florence and Lane County - r ited as- 
sistance once the project commenced. (ERA citation 
12:024882) 
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An ultra-low-temperature heat pump evaporator was 
developed to provide a feasible alternative to conven- 
tional chemical treatment and sludge disposal of heat 
sensitive cyanide based electroplating wastes. The 
evaporator system, trademarked Fridgevap, was suc- 
cessfully tested on a cadmium cyanide plating line, 
proving the feasibility of recovering and returning the 
plating solution to the bath. The purpose of the project 
reported here was to develop and test an auxiliary 
crystallizer to continuously precipitate sodium carbon- 
ate decahydrate (washing soda) contaminants, there- 
by enhancing the effectiveness of materials recovery. 
The combined evaporator and crystallizer system un- 
derwent limited testing on both a cadmium and a zinc 
cyanide plating line. This report describes and dis- 
cusses the development and ——— the prototype 
closed loop recovery system and patented heat 
exchanger which made the system possible. Included 
is a comparison with conventional chemical precipita- 
tion and sludge disposal. (ERA citation 12:025129) 
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In the framework of investigations on how to meet 
energy demand by energy sources other than heating 
oil in the Rhine and Neckar region, excerpts of litera- 
ture were compiled on the current state of knowledge 
on energy resources as well as on the state-of-the-art 
of energy conversion systems and their development 
prospects. Consideration regarding the geological 
presence of, and technical and economic possibilities 
for extracting, fossile energy feedstocks relate to coal 
stock, world coal trade, coal deposits, trade, and con- 
sumption in the Federal Republic of Germany as well 
as to coal production and supply (extraction and treat- 
ment cost, cost of coal gasification and coal liquefac- 
tion, transport cost and distribution cost). Furthermore 
information is provided as to the possibilities for using 
coal (gasification, liquefaction), also inferior quality 
products, and problems of future availability and use of 
coal are pointed out. Similar considerations are then 
entered upon regarding petroleum, natural gas, nucle- 
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ar fuels and renewable energy sources (solar energy, 
wind energy, a production from biomass, geo- 
thermal energy). Finally the development of the 
world’s energy requirement and possible ways of 
meeting it are described, and forecasts are made re- 
garding the prices of pri energy sources and their 
supply costs for the period of investigation. (ERA cita- 
tion 12:024890) 
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Subsection A.4.3 ‘Energy distribution’ of research 

project ET 5286 A the chapters: 1) Natural 

; 2) District heat; 3) Heating fuel oil; 4) Coke; 5) 

ing natural gas, district heating, heating fuel oil 

and coke for various types of settlements. rate 

records are available for each of the 5 chapters. (ERA 
citation 12:025166) 
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During FY86 the State of Illinois spent almost $120 mil- 
lion for electricity, natural gas, coal, fuel oil, propane 
and steam to operate state owned and leased build- 
no Over the next four years it is projected that this 
ill increase to $134 million in FY90 due to increasing 
fuel costs. Although some of this cost growth could be 
eliminated by Ss plants and equipment to more 
energy efficient forms, present State of Illinois budget 
considerations generally will not allow the large capital 
expenditures required. The increase in energy costs, 
however, can be reduced by implementing low and no 
cost operation and maintenance strat changes. 
The Department of Energy and Natural Resources 
(ENR) State Building Energy Program (SBEP) is pres- 
ently performing energy surveys of state buildings and 
training of facility personnel to accomplish this. In the 
report, the Dept. of Energy and Natural Resources 
(ENR) attempts to project energy costs for Illinois state 
are from FY87 through FY90. It also identifies 
usage and cost by fuel type and agency for 

FY8: through FY86. 
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This report is a summary of the status of particulate 
control Sanaa for use at high temperatures and 
high pressures. The technologies are being developed 
under the Physical Gas Stream Cleanup Program that 
is administered by the US Department of Energy, Mor- 
gantown Energy Technology Center. The intended 
uses of the particulate control technologies are to pro- 
tect components in advanced coal systems, such as 
integrated gasification combined cycles, pressurized 
fluidized-bed combustion combined cycles, gasifica- 
tion molten carbonate fuel cells, and direct coal-fueled 
turbines. The use of particulate control technologies 
for these advanced energy conversion systems re- 


quires separation and collection of particles at tem- 
peratures in excess of 1000 sup 0 F and at pressures 
in excess of 7 atmospheres. These temperature and 
pressure regimes represent a drastic departure from 
those of conventional technologies. The Physical Gas 
Stream Cleanup Program seeks to establish a techni- 
cal and economic data base that will demonstrate the 
feasibility of high-temperature, high-pressure particu- 
late control. Particulate control concepts and their cor- 
responding research and development projects are 
described in this report. These projects include subpi- 
lot-scale tests of an electrostatic precipitator, a ceram- 
ic cross-flow filter, and a screenless granular-bed filter 
on a 30-inch diameter pressurized fluidized-bed com- 
bustor. Bench-scale tests will also be conducted using 
a ceramic cross-flow filter, a ceramic bag filter, and an 
electrostatic precipitator on a 6-inch diameter fluid- 
ized-bed gasifier. Additional research involves labora- 
tory evaluation of acoustic agglomeration, turbulence 
characterization and suppression in cyclones and 
characterization of ceramic fabrics for bag filters. Each 
project and significant accomplishments in FY 85 are 
described. 14 refs., 25 figs., 5 tabs. (ERA citation 
12:024397) 
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A Lurgi baseline study was requested by the DOE/GRI 
Operating Committee of the Joint Coal Gasification 
Program for the purpose of updating the economics of 
earlier Lurgi coal gasification plant studies for the pro- 
duction of industrial fuel gas (IFG) based on commer- 
cially advanced technologies. The current study incor- 
porates the recent experience with large size Lurgi 
plants in an effort to improve capital and operating 
costs of earlier plant designs. The present coal gasifi- 
cation study is based upon a plant producing 73.3 bil- 
lion Btu (HHV) per day of IFG using the Lurgi dry 
bottom coal gasification technology. A Western subbi- 
tuminous coal was designated as the plant feed, ob- 
tained from the Rosebud seam at Colstrip, Montana. 
This study presents the detailed description of an inte- 
grated facility which utilizes coal, air, and water to 
produce 73.3 billion Btu (HHV) per day of industrial fuel 
gas. The plant consists of coal handling and prepara- 
tion, seven Lurgi dry bottom gasifiers, acid gas remov- 
al, sulfur recovery, phenol and ammonia recovery, as 
well as necessary support facilities. The plant is a 
= roots facility located in the area of Minneapolis, 

innesota. The Lurgi Corporation assisted in this 
study, under subcontract to Foster Wheeler, by supply- 
ing the heat and material balances, flow sheets, utili- 
ties, catalysts and chemical requirements, and cost 
data for Lurgi designed process sections. Details of 
material supplied by Lurgi Corporation are presented in 
Appendix A. 39 refs., 33 figs., 50 tabs. (ERA citation 
12:022124) 
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A laminar, counterflow, premixed flame configuration 
was utilized to investigate coal pyrolysis under both re- 
ducing and oxidizing environments, and at superficial 
heating rates between 20,000 and 70,000 K/S. Wheth- 
er the unique attributes of this system can be exploited 
to yield quantitatively interpretable data, depends first, 
on the adequacy of mathematical models of the entire 
heterogeneous flow system, and second, on the ex- 
perimental realization of a sufficiently close approxi- 
mation to the theoretical model. The purpose of this 
research was to determine if both these criteria could 
be met and to demonstrate the utility of the laminar 
opposed flow configuration as a tool for quantitative 





coal pyrolysis studies. Part 3 is concerned with the ex- 
perimental data and its analysis to obtain rates of spe- 
cies evolution under both oxidizing and reducing condi- 
tions. Parts 1 and 2, which precede this report focus on 
theory and system validation respectively. Coal pyroly- 
Sis was investigated using an opposed-jet experimen- 
tal system with a premixed H sub 2 O sub 2 /N sub 2 
flame in opposition to a N sub 2 /coal stream. Two 
coals were studied, an lilinois No. 5 bituminous and a 
Beulah low-sodium lignite, each under oxidizing and 
reducing conditions. Particle sizes ranged from 106 to 
63 mu m and the mass average size for both coals was 
73 mu m. Results showed that pyrolysis products are 
formed very rapidly, but depend on coal composition. 
Differences in devolatilization rates were greater be- 
tween coal than between oxidative and reducing 
conditions. There was no indication of heterogeneous 
combustion prior to evolution of volatiles, but two- 
stage Combustion away from the particle surface was 
inferred to occur, when oxygen was present. 37 refs., 
43 figs., 13 tabs. (ERA citation 12:026421) 
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Equilibrium calculations were performed on two ho- 
mologous series that are produced in the methanol to 
gasoline conversion catalyzed by zeolite ZSM-5. At 
low carbon numbers in both homologous series the 
distribution of isomer groups is what is expected from 
the Gibbs energies of formation, but at higher carbon 
numbers the correct distribution of isomer groups can 
only be calculated by taking the selectivity of the ZSM- 
5 catalyst into account. The statistical mechanical 
basis was discovered for equilibrium calculations using 
isomer groups and for equilibrium calculations using 
homologous series groups at a fixed partial pressure of 
ethylene. For a homologous series at equilibrium the 
standard Gibbs energy of formaiion, enthalpy of for- 
mation, entropy and heat capacity of the ho iS 
series may be calculated as a function of eth 
pressure. This means that chemical reactions can be 
written in terms of homologous series groups. (ERA 
citation 12:024676) 
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This work is aimed at extending the comprehensive 
modeling research of the past ten years at the Com- 
bustion laboratory to practical industrial applications. 
Past efforts deliberately focused on development of a 
2-dimensional, axi-symmetric model that provided for 
all of the physical and chemical effects that occurred in 
still more complex configurations while minimizing 
computer cost of development and evaluation. This 2- 
D code has been developed, evaluated through exten- 
sive comparison with measurements, and applied to 
selected problems. Extensive comparisons with meas- 
urements from coal gasification and combustion reac- 
tors have been encouraging, considering the compilex- 
ity of these reaction processes. Based on the demon- 
strated utility of the 2-D work, the current contract is 
aimed at further improvement and extension of this 
technology to large-scale and three-dimensional pul- 
verized coal furnaces and gasifiers. Not ail of the phys- 
ical and chemical issues are resolved and therefore, 
the thrust of this study is not only one of extending the 
code numerically to three-dimensions, but of conduct- 
ing further work on subcomponents and of reviewing 
and incorporating on-going research by other investi- 
gators. Thus, the general objective of this study is to 
improve and extend the generalized two-dimensional, 
pulverized coal combustion and gasification code for 
application to large-scale, practical configurations, and 


to evaluate and implement the resulting code on an 
industrial scale. 29 refs., 22 figs., 3 tabs. (ERA citation 


12:024484) 
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The objective is to investigate the thermal and catalytic 
chemistry of coal-petroleum processing using model 
compounds and actual petroleum-coal materials. The 
work performed has focused upon: (1) an experimental 
investigation of the interactive chemistry of coal-petro- 
leum hydrocarbon systems and coal-petroleum hydro- 
carbon and heteroatom systems: (2) experimental 
work using an oil-soluble catalyst, Mo naphthenate as 
a model organometallic for the investigation of the 
effect of organometallics and petr ins on the 
interactive chemistry of coal petroleum processing; 
and (3) a literature review investigating the catalytic 
effect of vanadium in fading heavy ends. 22 refs., 
28 tabs. (ERA citation 12:024409) 
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The series of experiments on the hydrogenation of Te- 
tralin and quinoline mixtures was completed. The anal- 
ysis of coke on the catalyst showed that in most cases 
titanocene dichloride reduced the coke formation on 
the catalyst. Additional runs were conducted on the hy- 
drodesulfurization of dibenzothiophene. In hydrotreat- 
ment of SRC-I! middle distillate, addition of titanocene 
dichloride showed no effect on desulfurization rate in 
noncatalytic experiments. In the catalytic hydrotreat- 
ment of SRC-Ii middie distillate, the effect of titano- 
cene dichloride on eae coking, pore volume and 
surface area was insignificant. 10 tabs. (ERA citation 
12:024400) 
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The objective of the present study is to explore the 
relevance of solvent-mediated hydrogenolyses to coal 
liquefaction. To this end we have investigated the 
cleavage rates of suitable model compounds in a vari- 
ety of solvent systems with and without added coals, 
and assessed the relative importance of hydrogenoly- 
sis via free H-atoms and via radical hydrogen-transfer 
(RHT). We have been able to differentiate between hy- 
drogenolysis via free H-atoms from that via RHT by 
examining the selectivity of cleavage of 1,2'-dinaphth- 
ylmethane. To further aid our understanding of the 
competition in cleavage of strong bonds by various 
modes of H-transfer, we have also conducted some 
mechanistic modeling studies. Finally, we are also 
trying to understand the impact of mass transport limi- 
tations on hydrogen shuttling during coal liquefaction. 
Our approach is to test the ability of solvents to shuttle 
hydrogen from one part of a heterogeneous system to 
another by bonding model structures to silica so that 
these structures, whose cleavage can be precisely 
monitored, are unable to migrate to the coal structure 
where the hydrogens become available. 5 refs., 1 fig. 
(ERA citation 12:024407) 
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The objectives of the research described in this 
progress report are to study extraction of coal with su- 
percritical mixtures of ammonia and water and to de- 
velop a group contribution tion of state to de- 
scribe the supercritical region. ing the past quarter, 
experiments designed to measure the conversion of 
an Illinois No. 6 bituminous coal and a Wyodak subbi- 
tuminous coal as a function of solvent temperature 
were continued. The solvent employed was either 
steam or a mixture of steam and ammonia. Along the 
course of an extraction run, the solvent temperature 
was increased in a step-wise fashion starting at 200 to 
300 sup 0 C and ending at approximately 400 sup 0 C. 
Two to five steps were taken per run. The solvent tem- 
perature was maintained at the same level for three 
hours after every step. These data were shown fitted 
with least-square lines in Figure 1. The coal conver- 
sions for these extractions were compared with the 
conversions for extractions which differed only in that 
the solvent temperature was maintained at the final 
temperature from start to finish. In all cases studied, 
conversion was increased by heating in a step-wise 
fashion, as much as 20% in the case of Wyodak ex- 
tracted with ammonia/steam. The addition of ammo- 
nia to the solvent appeared to improve the conversion 
of both coals because it increased the rate of conver- 
sion. If the run times were extended, one would expect 
a smaller difference between the conversion curves of 
a particular coal. in the future, the reaction products 
will be characterized using IR, NMR, FIMS, simulated 
distillation, and elemental analyses, and the product 
gases will be analyzed to ite the material bal- 
ance. 4 refs., 1 fig., 3 tabs. (ERA citation 12:024399) 
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During this past quarter, zinc complexes with 
poly(pyrazolyl)borate ligands were prepared, charac- 
terized and tested as coal liquefaction catalysts under 
various conditions. The structures and physical proper- 
ties of the ligands potassium 
dihydrobis(pyrazoly!)borate, potassium 
hydrotris(pyrazolyl)borate and potassium 
tetrakis(pyrazolyl)borate were consistent with what 
had been reported in the literature. Spectral studies in- 
cluded infrared and NMR. (ERA citation 12:024403) 
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The three main tasks of this study are: (1) entrained 
coal gasification measurements, which include elevat- 
ed pressure tests of three coal types, investigation of 
injector design, cold-flow measurements in simulated 
gasifier flows, and investigation of advanced optical di- 
agnostic techniques that could be applied to gasifica- 
tion measurements; (2) improvement of the computer 
code for gasification processes, including improve- 
ment of physical submodels and numerical methods, 
and comparison of model predictions with experimen- 
tal results for code validation; and (3) application of 
results to industrial and METC needs through technical 
seminars, expansion of a detailed data book, and dis- 
tribution of the code to other users, especially METC. 
During this quarter, all of the experimental tests were 
completed. Chemical analysis of the samples taken 
was continued, analysis of the gasification data was 
continued, and preparation of the final report was initi- 
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ated. Modeling work was near completion. 23 refs., 1 
tab. (ERA citation 12:024396) 
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Conoco Coal Research Division is characterizing sam- 
ples of direct coal liquefaction process oils based on a 
variety of analytical techniques to provide a detailed 

of the chemical composition of the oils, to 
more fully understand the interrelationship of process 
oil composition and process operations, to aid in plant 
operation, and to lead to process improvements. The 
approach akon 1 oblan analyses of large number 
of weil-defined process oils taken during periods 


developers and with DOE in order to maximize 
the benefits of the work. Analytical methods used are 
ee SS SS eee 
measures of process oil composition. Particular use is 
made of methods which provide chemical/molecular 
information of proven relevance to process perform- 

ance. In addition, all samples are treated using con- 
vallianab enathiade of andinele ond quatieatien O Gan 
unit performance parameters, such as conversions 
and yields, can be 1 
sample — and correlation of analytical results 


an kn cm plant operations. 10 refs., 3 figs., 20 
(ERA citation 12:024401) 


PC A02/MF A01 
Winois Univ. at Urbana-Champaign. Dept. of Chemical 
The Properties for Supercritical Coal 
Thermodynamic 
+s seem Quarterly Progress Report, 1/1/87-3/ 


C. A. Eckert. 1987, 15p DOE/PC/70801-T10 
Contract FG22-84PC70801 


Supercritical fluids (SCF's) are the medium for an ex- 
citing new separation technology which has the poten- 
tial to provide a way to selectively remove the desira- 
ble or undesirable components from coal. Our objec- 
ponent bey wap le heee pany apne properties of 
supercritical fluids pertinent to the extraction and/or 
reaction of coal. Specifically, we are measuring the so- 
lubilities of representative coal compounds in a variety 
of supercritical fluids. During this quarter, we measured 
the solubility of anthracene, thioxanthone, and xanth- 
one in SC butane at 157, 162, and 182 sup 0 C. In 
order to expand the current solubility database of low 
temperature solvent studies, measurements were 
made with carbon dioxide at temperatures of 35, 50, 
and 70 sup 0 C and at pressures in the range of 100 to 
420 bars. The solutes that were investigated include 
dibenzofuran, dibenzothiophene, and thianthrene. Re- 
sults indicate higher solubilities can be obtained using 
SC butane. This solvent is likely to be better suited to 
coal processing applications. (ERA _ citation 
12:024405) 
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C. N. Satterfield, D. K. Matsumoto, and T. Donnelly. 
1987, 13p DOE/PC/80015-6 
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The results of a detailed series of studies are reported 
herewith on the effects of adding ethanol during Fisch- 
er-Tropsch synthesis on a reduced fused magnetite 
catalyst at 248 sup 0 C and 9.2 atm. Ethanol de- 
creased the hydrogenation capabilities of the catalyst 
as reflected in lower CH sub 4 formation and higher 
olefin-paraffin ratio of the products. The value of alpha 
(C sub 3 -C sub 7 ) based on hydrocarbons was unaf- 
fected, but increased quantities of acetaldehyde, C 
sub 3 oxygenates and ethyl acetate were found. We 
found no evidence for significant ethanol incorporation 
into growing chains. This is consistent with previous 
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studies by Kummer et al. (1951) and Kokes et al. 
(1957) with radioactively-labelled ethanol. In their 
work, incorporation into growing chains decreased 
markedly with increasing pressure and less occurred 
over a doubly promoted iron catalyst (MgO, K sub 2 O) 
than over a singly promoted catalyst (ThO sub 2 ). The 
Catalyst here was triply promoted (Al sub 2 O sub 3 , K 
sub 2 O, CaO). 1 fig., 2 tabs. (ERA citation 12: 024408) 
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The test plan described here is the first part of a larger 
test series intended to culminate in a pre-commercial- 


conceptual pian for the larger test 

included as part of this plan, there are 

ceran basic parameter ofthe system nat need tobe 
lest before the detailed design is 

time the US experience is all 

seams where the burn cavity 

of the order of twice the seam thick- 

po Triunfo coal, then 

40 days and the coal 

quality should be as —— ty 


aps i y 
m thickness but with 
ribed here in this 


ono for the Triunfo coal 
the construction cost 


on can proceed with some confidence. 12 figs., 1 
RA citation 12:024420) 
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The major goal of this program is to characterize the 
depolymerization and crosslinking reactions of low 
rank coals and determine how they can be optimized in 
liquefaction by combining high heating rates with sol- 
vent interactions. Pyrolysis of Zap North Dakota lignite 
swelled with piperidine and octahydroanthracene sep- 
arately were carried out in a heated grid reactor at 650 
sup 0 C (40 sec) and 800 sup 0 C (15 sec) in vacuum. 
In the present product analysis system, tar from coal 
and the solvent in the swelled coal cannot be separat- 
ed. Hence, as in liquefaction, the tar yields from coal 
are estimated indirectly. The tar yields are not signifi- 
cantly enhanced due to the presence of piperidine in 
the swelled coal. With octahydroanthracene as the 
swelling solvent, the tar yield was not increased over 
that of untreated lignite at 650 sup 0 C (40 sec). At 800 
sup 0 C (15 sec), the tar yield was found to increase 
due to the presence of octahydroanthracene in the 
swelled coal. Further work is in progress to quantify 
this result. The chars of Montana Rosebud subbitumin- 
ous coal formed in the heated tube reactor were ana- 
lyzed for crosslink densities by swelling the chars in 
pyridine. The relative cha in swelling ratio correlat- 
ed very well with CO sub 2 plus CH sub 4 yield. The 
same correlation holds good for Zap lignite chars 
formed in the heated tube reactor and for Pittsburgh 
Seam bituminous coal in the entrained flow reactor 
(EFR). It seems that low temperature crosslinking 
(prior to tar evolution) in subbituminous coals occurs 


with CO sub 2 evolution and high temperature cross- 
linking (after tar evolution) with CH sub 4 evolution. 
From the study of low temperature decarboxylation ki- 
netics, it was found that, crosslinking in Zap lignite oc- 
curred with decrease in the concentrations of the car- 
boxy! and the hydroxyl groups in the lignite. Significant 
crosslinking in lignites takes place prior to tar evolu- 
tion. 7 refs., 9 figs., 6 tabs. (ERA citation 12:026427) 
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2 
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During the second quarter significant progress was 
made in the design and construction of a computer- 
automated reactor system to be used in the kinetic and 
deactivation studies. A portion of the computer soft- 
ware for control of reactor temperature, pressure and 
flow was written, while about three-fourths of the reac- 
tor hardware was installed and tested. A study of litera- 
ture dealing with deactivation of catalysts by carbon 
was completed; work was begun on a Ph.D. prospec- 
tus, detailing plans for the kinetic and deactivation 
studies. The Pi and several students attended the 
Second Annual Meeting of the Western States —_ 
sis Club, received two visitors and 

paper. 46 refs. (ERA citation 12:024410) 


743,179 


DE87008443/GAR PC A03/MF A01 


University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

of Tar Sand and 
inderground Coal 


Investigation Oil Deposits 
of Utah for U: Appii- 
cations. 

L. G. Trudell. Dec 85, 44p DOE/FE/60177-2308 
Contract FC21-83FE60177 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


A literature review was conducted to determine spatial 
and geological relationships between Utah's tar sand 
or heavy oil deposits and coal deposits, and to evalu- 
ate these relationships in terms of suitability for under- 
ground coal gasification (UCG) applications. The in- 
vestigation was undertaken as part of a Department of 
Energy-sponsored project to find new uses for UCG 
technology by utilizing process heat or combustible 
gases from UCG in thermal recovery of oil from uncon- 
ventional sources. Fifteen of Utah’s tar sand or heavy 
oil deposits are located within 5 miles of suitable coal 
deposits, which is the maximum distance considered 
economically practical for transport of UCG gases. Six 
of these deposits may be suitable for on-site develop- 
ment, where UCG could be conducted in coal beds di- 
rectly under the oil reservoirs. Substantial portions of 
four major tar sand or heavy oil deposits are included 
in the resources suitable for UCG applications, i.e., 
Sunnyside, Asphalt Ridge, Ashphalt Ridge Northwest, 
and Raven Ridge. However, total resources cannot be 
calculated directly from published data. 31 refs., 9 
figs., 2 tabs. (ERA citation 12:024395) 
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Volume 2 of the final report for Cooperative Agree- 
ment FC21-83FE60177 lists the publications and pres- 
entations by Western Research Institute (WRI) re- 
searchers under that agreement. Entries in this list rep- 
resent the four major US Department of Energy (DOE) 
programs included in that agreement - oil shale, tar 
sand, underground coal gasification (UCG), and ad- 
vanced process technology (APT). Documents and 
presentations for WRI asphalt research, which is 





closely related to the four major programs, are also in- 
cluded. Most of the documents and presentations are 
milestone deliverable reports under the WRI-DOE co- 
operative agreement. The remainder are directly relat- 
ed publications and professional presentations that 
pd oe with the approval of DOE. (ERA citation 
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Thus far, the conclusions on the use of H sub 2 O-H 
sub 2 S are: the presence of a small amount of H sub 2 
S enhances the as-defined in H sub 2 O; the 
distillate, oil, and THF-soluble yields increase with in- 
creasing pressures of H sub 2 S for the water-based 
liquefaction runs for two coals; H sub 2 O-H sub 2S 
equals or exceeds the liquefaction performance of 
A04-SRCMD (low volatile organic oils) for the conver- 
sion of two coals into volatile materials at 420 sup 0 C; 
dihydrophenthrene gave better conversions than 
either H sub 2 O-H sub 2 S or A04-SRCMD at 420 sup 
OC, but it decomposes to the extent of 11% at 420 sup 
0 Cin 30 minutes; the reactions which had the temper- 
pe linearly prograt ‘ammed from 300 sup 0 to 500 sup 0 

C using H sub 2 O-H sub 2 S equaled or exceeded the 
420 sup 0 C isothermal yields done in dihydrophenth- 
rene; the products were easier to separate from the 
solvent in the H sub 2 O-H sub 2 S runs; the yields of 
all products became greater with increasing CO-H sub 
2 pressures for two coals in the H sub 2 O-H sub 2S 
solvent; and in H sub 2 O-H sub 2 S, distillate yields 
increase with time but the THF-soluble yi level 
decrease after ca. 30 minutes. (ERA 
12:026423) 
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The conclusions on the use of H sub 2 O-H sub 2S 
solvents are: the presence of a small amount of H sub 
2 S enhances the as-defined yields in H sub 2 O; the 
distillate, oil, and THF-soluble yields increase with in- 
creasing pressures of H sub 2 S for the water-based 
liquefaction runs for two coals; H sub 2 O-H sub 2S 
equals or exceeds the liquefaction performance of 
A04-SRCMD (low volatile organic oils) for the conver- 
sion of two coals into volatile materials at 420 C; dihy- 
drophenthrene gave better conversions than either H 
sub 2 O-H sub 2 S or A04-SRCMD at 420 C, but it 
decomposes to the extent of 11% at 420 C in 30 min- 
utes; the reactions which had the temperature linearly 
programmed from 300 sup 0 to 500 C using H sub 2 O- 
H sub 2 S equaled or exceeded the 4 isothermal 
yields done in dihydrophenthrene; the products were 
easier to separate from the solvent in the H sub 2 O-H 
sub 2 S runs, the yields of all products became greater 
with increasing CO-H sub 2 pressures for two coals in 
the H sub 2 O-H sub 2 S solvent; in H sub 2 O-H sub 2 
S, distillate yields increase with time but the THF-solu- 
ble yields level or decrease after ca. 30 minutes; and 
two temperature regions of evident chemical reactivity, 
75 to 118C and 375 to 415 C are evident for 10 differ- 
ent coals of three ranks based upon TGA and DSC 
data. (ERA citation 12:026422) 
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Isothermal and nonisothermal pyrolysis experiments 
have been conducted on Asphalt Ridge tar sand. Oil 
produced from the isothermal experiments has a mo- 


lecular weight of approximately 250 and has a hydro- 
gen to carbon ratio between 1.7 and 1.9. Product oil 
composition varies slightly with reaction time. Results 
of thin layer chromatographic separation of the residu- 
al bitumen show that the concentrations of saturates 
and aromatics in this bitumen decrease rapidly with in- 
creasing reaction time, while the concentrations of 
aromatics and polars in this bitumen increase. Polars 


using a distributed activation energy t . These 
tests show a distinct bimodal t loss curve. The 
low t ture ight loss has a maximum 
about 275 sup 0 C (527 sup 0 F) and a first order ap- 
parent activation energy below 10 kcal/mol. The high 
temperature k has a maximum above 400 sup 0 
(752 sup 0 F) and an apparent activation ener energy 
about 60 kcal/mol. 12 refs., 11 figs., 8 tabs. (ERA cita- 
tion 12:026497) 
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In the framework of investigations regarding possible 
uses of the alternative energy sources gas, electricity, 
and district heat, a two-part contribution is made re- 
garding autothermic and nuclear coal gasification sys- 
tems as well as regarding the cost of gas production. 
The first part deals with the bases of gas production 
from coal (reactions, basic principles of the process, 
gas treatment). This is followed by a comparison of the 
state of the art (Lur sealkcnton, gasification, Shell-Kop- 
pers pressure ition, nuclear coal tion) 
and its possibiities of production. A topic is 
waste heat utilization from coal gasification facilities 
(autothermic and nuclear gasification, interconnected 
plant, coal-gasification/combined-cycle power -. 
The second part looks into the economic efficiency of 
gas produced by coal gasification. The calculation of 
gas production cost is explained (cost of production of 
synthetic natural gas in 1982 and 1988 as well as in 
the year 2008). The calculation results are laid down in 
numerous tables. (ERA citation 12:024414) 
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The author investigates a fluidized-bed gasification re- 
ceiving process heat from a gas-coooled HTR. The in- 
vestigation focuses on the mathematical modelling of 
the gasifier. The establishment of suitable parameters 
and the solution of systems of equations are de- 
scribed. Hybrid simulation as well as the necessary 
hardware and software are presented. The results, po- 
tential applications, and shortcomings of the model are 
presented. (ERA citation 12:0244 13) 
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Of the present gasification processes, fluidized-bed 
gasification is the most favourable both from the ener- 
getic and the environmental point of view. The author 
describes the influence of gas eyes = Hn on the gasi- 
fier performance and on the formation of ag- 
seen in reactors with post-gasification zones. 
effects of additives are investigated, and various 
fluidized-bed enon processes for lean gas and 
EW taciity is 3 are compared. The semi-industrial 
ey is described and its performance re- 
viewed (ERA citation 12:024416) 
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The author investigates the desulphurisation of the 
= from coal gasification and their utilisation as re- 
or combustion . A semi-industrial experi- 
a. plant is described. The following —. 
that may influence the tion efficiency 
pry ae Temperature, time of residue, H/sub, 2/8 
and desulphurisation 


ith t ‘ ili : 
for mathematical modelling. MERA citation 12:024417) 
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Reactivity profiles for gasification in o 

carbon dioxide were obtained as a cote conver- 

sion for a bituminous coal char. ‘avimetric 

SSinal inbe enetenae el ated ane 

trol. The variation of the oxygen chemisorption capac- 

FE Oe eee 
the microbalance. The various rate versus conversion 

plots were discussed in terms of variations of active 

surface area of the char. 


and 
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The report gives results of an examination of various 
methods of solvent regeneration in an acid gas remov- 
al system (AGRS) coupled to a fluidized-bed gasifier. 
(Research on acid gas removal using refrigerated 
methanol had shown that, when a high purity gas is 
desired as a product gas, the most critical step in the 
— is solvent regeneration). The composition of 
he absorber exit gas stream (the sweet gas) obtained 
fo each system configuration studied was used as a 
basis for comparing the various schemes. For the sys- 
tems studied, the ability of the acid gas removal 
system to I~ a conditioned gas with low levels of 
H2S and CO2 was found to be governed primarily by 
the purity of the solvent entering the absorber, and 
thus by regeneration conditions. These results are be- 
lieved to be general for refrigerated methanol systems 
and, together with mathematical models developed as 
a part of the project, can provide a basis for selecting 
an optimum configuration for an acid gas removal 
system. The fate of the various trace compounds pro- 
duced in the gasifier was determined, and a design 
method for predicting the exit stream in which these 
compounds leave the AGRS was proposed 
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Through the use of a unique one electron outer sphere 
oxidant (i.e., Fe(1, 10-phen) SFE) conditions have 
been determined which will allow the determination of 
electron transfer ‘ane from compounds containing 
aryl-alkyl interconnecting bonds. An low acti- 
vation energy for the electron transfer has been deter- 

mined for bicumy!. This unusually low activation energy 
implies that radical cation formation may proceed 
more readily than previously . Both intramole- 
cular mechanisms and int mechanisms are 
postulated to be operative in coal materials. 
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The ignition delay times of 42 different fuels were 
voulume 
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Capitory GC (Gas ) Detection 
Methods for Compounds in 
Shale-Derived Jet Fuels. 

Final rept. Mar 85-Mar 86, 

E. M. Steward, and E. W. Pitzer. Dec 86, 43p Rept 
no. AFWAL-TR-86-2043 


Correlations have been drawn between ee and 
sulfur content in jet propulsion fuel and poor fuel per- 
formance. Recent studies have suggested that certain 
nitrogen and sulfur compound classes are more detri- 
mental to fuel performance than others. This report 
emphasizes the importance of knowing which nitrogen 
and sulfur compound classes are present in jet propul- 
sion fuel and demonstrates the ability of several capil- 
lary gas chromatographic (GC) detectors to selectively 
detect individual nitrogen and sulfur compounds in 
these fuels. Keywords: Gas chromatography, Nitro- 
gen, Sulfur, Detectors, Fuels. 
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Three Western coals of different rank (Wyodak lignit 


> 
eub 2 and H sub 2 © production rates were monitored 
ay yt cemmmy gears) (GC) of the reactor effiuent 
Sipemmeolaena teen 
by repetitive weighing of the reactors 
Goutinane Ga tod oninien, Yo eden te eonmen- 
sation of water vapor while the effluent gas was flow- 
ing through the reactor to the GC column, a heating 
system between nay tee tyne te that 
was added. GC analysis results of water 
vapor concentrations proved to be quite reproducible. 
The initial results of the material balance studies show 
pce ong pe eagle pew pe bop fy, 
peanut ag OB eget he teed Ry mated way 


(Upper 
Wiawatha) and (Adaville). 4 roe, 15 figs., 2 


| ro. 
tabs. (ERA citation 12:024441) 
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PC A09/MF A01 


icronizing techniques capable of pro- 
ash, 6 micron mean size coals; use of 
fuels instead of coal dust; modern 
available to Cooper, ho 
engine manufacturers, including 
P, efficiency and low maintenance compo- 


units is much ‘lower (100 to 400 

RPM for the RR pp me which is tet bene- 
ficial for ignition and combustion of coal slurries. 
Indeed, the advantage of larger stationary diesel en- 
gines for burning coal slurry is already apparent from 
the recent intriguing short term tests of the Sulzer ca- 
thedral s' engine. 34 figs., 35 tabs. (ERA citation 
12:026959) 
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Much of the effort during the final period of this project 
dealt with interactions between co-dopants added to a 
stable shale derived diesel fuel. Five classes of nitro- 
gen compounds have been examined in detail. A sub- 
Stituted pyridine and a substituted quinoline behave 
similarly, exhibiting only minor interactions with t-butyl- 


hydroperoxide (TBHP), organic bases and weak or- 
ganic acids, but forming large amounts of insolubles 
with a sulfonic acid. Dimethyipyrrole (DMP) interacted 
strongly with TBHP, weak and strong organic acids to 
produce increased amounts of sediments but interact- 
ed only weakly with organic bases. 3-Methylindole ex- 
hibited interaction behavior similar to DMP but the 
positive interaction was significantly enhanced by 
venting of sample flasks. Dodecahydrocarbazole 
showed a distinctive pattern of behavior, a strong posi- 
tive increase in insolubles with TBHP or tributylamine 
but a substantial decrease with acids, both carboxylic 
and sulfonic. Widely used fuel stabilizers were ineffec- 
tive in reducing sediment formation by 2,5-DMP. An in- 
termediate stream from a shale refining process was 
moderately stable rey ome high in nitrogen con- 
tent, (2290 ppM w/v). utive treatments with 
dilute HCI and silica gel significantly improved the sta- 
bility of this liquid. The extracts contained substantial 
amounts of pyridines and tetrahydroquinolines with 
smaller amounts of hydrocarbons and other ag 
compounds. The most polar of the extracts, t 
stripped from the silicagel by methanol, was a potent 
sediment producer, on par with DMP on an equivalent 
nitrogen basis. Light scattering easily detected forma- 
tion of larger molecules for stressed shale derived 
diesel fuel containing DMP. However, formation of co- 
pious arnounts of insolubles prevented the use of this 
technique as a useful quantitative tool for evaluating 
fuel instability. 42 refs., 5 figs., 54 tabs. (ERA citation 
12:024601) 
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A method for measuring the local solids holdup in a 
fluidized bed has been developed using an optical fiber 
probe. The probe size, frequency response, and cali- 
bration methods were investigated. The developed 
probe system was applied to local solids holdup meas- 
urement in two-dimensional and three-dimensional flu- 
idized beds. 4 refs., 9 figs. (ERA citation 12:024485) 
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Starting from the premise that securing the gains from 
international energy cooperation requires a milieu in 
which positive action will be taken, not just a narrow 
economic analysis of benefits and costs, this paper ex- 
amines ways in which the crisis-management system 
of the International Energy Agency (IEA) could be 
strengthened to better serve members’ self-interests. 
The benefits of stockpile coordination are found to be 
potentially substantial but difficult to achieve because 
of disparities in members’ interests. A “mixed” agree- 
ment is recommended, with primary emphasis on 
a by the United States and demand restraint 
by other IEA countries. Such an approach, while theo- 
retically inferior to stockpile coordination, is more com- 
patible with members’ interests and thus capable of 
achieving success. (ERA citation 12:024913) 
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Such or compounds as sulfoxides, thiolsu- 
fonates, thiolsulfinates and sulfones will be prepared 
and investigated by photoionization and photoelectron 
te gas phase sucures and round st pannus 
gas phase s' es state 
these molecules and the fragments and tons Oeees 
from them. The experimental results will be supple- 
mented by ab initio molecular orbital calculations. A 
new threshold electron energy analyz 
constructed and tested. The application of sup 17 O 
pre mabe cep wren e Lgl aware eo 
osulfur chemistry is described with major emphasis on 
the evaluation and identification pt pend organosulfur con- 
stituents of coal and petroleum based materials. An 
important focus of the research is to determine in a 
semiquantitative manner the effects of substituents on 
sup 17 O and sup 33 S NMR shifts. Continued devel- 
opment of lanthanide shift reagents in sup 17 O NMR 
spectroscopy as an analytical tool for determination of 
“oxidized” or components in “solution” 
coal samples is also proposed. During this gra 
period, we will integrate our solution sup 13 Mi 
results with those obtained in the solid-state u 
cross polarization (CP-magic angle spinning (MA 
<a, We will also mai Semele Oe aunteman eee 
oe fur components directly in the solid state using 
P-MAS techniques. (ERA citation 12:024437) 
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This is a progress report on research to correlate the 
measure of Zeta Potential at different concentrations 
of dispersants and pH with the properties 
of crowded slurries of coal and ceramic systems. The 
ceramic provide better understood surfaces 
than coal for evaluation of dispersant effectiveness, 
and may elucidate eS of the > ry 
matter to whole coal s rheology. 11 ri 1 

(ERA citation 12:024435) - 
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The world’s abundant natural gas resources could pro- 
vide methanol! in fuel quantities to the utility system. 
Natural gas liquefaction is the current major option 
available for international export transport of natural 
gas. Gas production is on the increase and internation- 
al trade even more so, with LNG making most 
progress. The further penetration of natural gas into 
distant markets can be substantially increased by a 
new methanol synthesis process under development. 

The new methanol process is made possible by the 
discovery of a catalyst that drops synthesis tempera- 
tures from about 275 sup 0 C to about 100 sup 0 C. 
Furthermore, the new catalyst is a liquid phase system, 
which permits the synthesis reaction to proceed at fully 
isothermal conditions. Therefore, the new low temper- 
ature liquid catalyst can convert synthesis gas com- 
pletely to methanol in a single pass through the metha- 
nol synthesis reactor. This characteristic leads to a fur- 
ther major improvement in the methanol plant. Atmos- 
pheric nitrogen can be tolerated in the synthesis gas, 
and still the volume of gas fed to the reactor can be 
smaller than the volume of gas that must be fed to the 
reactor when accommodating the very low conver- 
sions furnished by the best of currently available cata- 
lysts. The energy disadvantage of the methanol option 
must be balanced against the advantage of a much 
lower capital investment requirement made possible 
by the new BNL synthesis. Preliminary estimates show 
that methanol conversion and shi require an in- 
vestment for liquefaction to methanol, and shipping liq- 
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needed for the LNG pliant and LNG shipping fleet 
(ERA citation 12:024681) 
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fundamental mechanistic and 
parse ey rate yn on the chemistry of for- 
mation and control of sulfur and nitrogen oxides as 
they pertain to pulverized coal fired systems. Because 


preprocessing of calcium 

pected that the fundamental mechanistic data that re- 
sults from in iting issues related to the specific 
control technologies ‘vill have much broader long- 
range applications. In particular, new technologies 
may actually arise from the mecha: iistic kinetics infor- 
mation if they identify the major fundamental limita- 
tions to existing technologies. This program is con- 
ducting a series of fundamental experiments which will 
ee ee ee Models describing 

sulfur capture by sorbents and the rate of destruction 
of nitrogenous species in combustion products are 
available. What is needed and will be provided by this 
program are verified kinetic mechanisms for the vari- 
ous submodels. Once the process models are avail- 
able heat/mass transfer effects and fluid mics 
must be taken into account to evaluate practical sys- 
tems. The program is a teaming of efforts of several 
organizations, each supplying a portion of required 
data. The data are conti evaluated by and incor- 
porated into kinetic models of pollution generation and 
control. Four parts of the report have been entered in- 
dividually into EDB and ERA. (ERA citation 12:024458) 
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A theoretical study of the chronopotentiometric re- 
sponse souaiiaeamens mechanisms at an electrode 
pees law by using a programmed 
current re tomn! eae = | sub 0 t/sup @/ is presented. 
These equations are valid both for a stationary elec- 
trode and for a dropping mercury electrode if the ex- 
panding plane electrode model is adopted. in addition, 
the sphericity of the dme has also been taken into ac- 
count by adopting the more rigorous expanding sphere 
electrode model. Characteristics of the potential-time 
curves and procedures to determine the rate constant 
of the chemical reaction are shown. If the regeneration 
fraction, p, is <1, a transition time, tau, is always ob- 
tained. However, for p greater than or equal to 1 transi- 
tion times are not always observed. Conditions for this 
case are discussed. 24 refs., 13 figs. (ERA citation 
12:024446) 
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The moisture in coal prior to its utilization is undesir- 
able. The removai of moisture from fine coal (less than 
500 microns in size) by filtration and thermal drying 
contributes heavily to the cost of the clean coal. As an 
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solution. i 
of the surfactants exhibited three different region char- 
ee A model for the ad- 
sorption isotherm, incorporating the orientation of the 
surfactant molecules at the surface of the Parti- 
cles was proposed, based on which 
of the coal was found to be 10( 
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than those from pr i 
(ERA citation 12:022175) 
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Batch leach tests were performed on 12 samples of 
Green River Formation spent oil shales generated 
from four retorting processes. Two standard leaching 

ocedures were used, ASTM (American Standard 

‘esting and Materials) method 03987 and EPA/RCRA 
(Environmental Protection Agency/Resource Conser- 
vation and Recovery Act) extraction procedure. The 
trace elements arsenic, boron, cadmium, chromium, 
molybdenum, lead, and selenium were of interest, as 
were sulfate and chioride anions. The different leach- 
ing media used in the ASTM and EPA methods appear 
to account for the major differences in the leachates 
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extracted from identical oil shale wastes. The EPA ex- 
traction medium is acidic (.1N acetic acid solution) 
and, thus, is — of significantly more 
arsenic, cadmium, chromium, lead, and selenium from 
processed oil shale. Molybdenum, however, becomes 
more mobile at greater pH values. The amount of 
boron in leachates appears to be dependent on the 
temperature at which the oil shale is retorted. The 
anions SO sub 42- and Ci sup - ch enya 
leachates are influenced most by retorting 

and leaching time, respectively. necordng pa thn a CRA 

concentrations of arsenic, 

chromium, lead, and selenium in the ieachone of al of all 
the processed oil shale studied are considered nonha- 
zardous. 31 refs., 15 figs, 10 tabs. (ERA citation 
12:024603) 
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Data on coal Sue. resources and environ- 
mental ithered previously for India, 
Pakistan, tedonesia Philippines, Thailand, 
Afghanistan and Colombia. The relevant data from the 
information obtained on these countries was retrieved, 
summarized and transmitted for inclusion in the PETC 
coal database. Coal deposits and their locations on 
national maps were also provided. The data on coal 
characteristics was stored in a computerized data- 
base. Data has now been gathered for the R of 
Korea (South Korea), Australia, and People's Republic 
of China (China). Data for 104 developing countries 
was obtained from the World Bank on energy inputs to 
electric utilities. This data was entered into a comput- 
erized database prepared at Viking. The data includes 
types of fuel input for electricity generation, power 
plant capacities, total electricity generation, system 
frequencies, etc. The user can extract information of 
his/her choice from the database in a spreadsheet 
format, which can then be interfaced with a graphics 
software pac to obtain a pictorial representation 
of the data. (ERA citation 12:022162) 
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The objective is to investigate the phenomenon of nin- 
dered diffusion of coa! macromolecules in idealized 
porous media. There are five tasks for this program: (1) 
to construct a diffusion cell with ideal pore structure for 
determination; (2) to prepare and characterize ideal 
porous membranes; (3) to perform model compound 
experiments to calibrate and test diffusion apparatus 
and methodology; (4) to prepare and characterize coal 
macromolecules; and (5) to analyze data to evaluate 
the diffusional behavior of coal macromolecules. This 
quarter work has centered on: (1) constructing the dif- 
fusion cell; (2) simulation of material balance perform- 
ance of the diffusion cell; and (3) investigation of Al 
sub 2 O sub 3 membranes prepared by anodization of 
Al. 12 rets., 5 figs. (ERA citation 12:024444) 
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The three projections for petroleum supply and 
demand are based on low, middie, and high crude oil 
price trajectories. The discussion and tables in this 
volume refer primarily to the middie, or base case, sce- 
nario and, uniess otherwise noted, to the domestic sit- 
uation. Other cases examining the sensitivity of total 
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petroleum demand to varying assumptions about 
prices, weather, and economic activity are shown in 
Table 13 on page 40. Discussions of the world oil price 
refer to the cost of imported crude oil to US refiners. 
(ERA citation 12:024905) 
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Summary statistics are tabulated. 


(ERA citation 
12:024525) 
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Anaerobic fermentation of water soluble fraction of 
modified lignite was attempted. Solubilized lignite 
formed bioprecipitate after biodegradation. Fermenta- 
tion of water solubilized lignite in enrichment media 
produced and organic acids. FT-IR spectra of 
solubilized lignite after biodegradation showed that the 
concentration of organic have decreased and 
that the concentration of sub 3 terminal group 
have increased. Solubilized lignite may serve as sole 
carbon source by u: selective media. Bacteria was 
suspected of being to utilize fulvic-like materials 
from solubilized lignite. Isolation of anaerobic bacteria 
was achieved by surface culture, and it indicated mor- 

ical differences among isolated colonies. Ailgi- 
nate gel entrapment, an immobilization method, was 
applied to T. versicolor fungal cells. Active fungal 
growth was observed from the immobilized spheres on 
sodium-aiginate gel. It seems that the immobilized bio- 
catalysts may be used to enhance the production of 
bioextract from lignite in a reactor system. Hydroxyla- 
tion of lignite was accomplished through Fenton reac- 
tion at pH 7.5. FT-IR analysis showed that lignite treat- 
ed with Fenton's reagent exhibits weaker aromatic 
bel and ether linkage than untreated lignite. 13 
rets., 8 figs. (ERA citation 12:024406) 
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The program and abstracts are provided for the Ninth 
Symposium on Biotech for Fuels and Chemi- 
cals. This program contains abstracts for individual 
oral presentations on thermal and chemical process- 
ing, on applied | research, on ing 
research, on microbial interactions with coal and on 
problems and challenges in commercializing biotech- 
nology. (ERA citation 12:024705) 
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The investigation of fundamentals of coal combustion 
kinetics addresses several topics of major importance 
relative to improved understanding of pulverized coal 
combustion and includes both homogeneous and het- 
erogeneous reactions. The principal topics include: (1) 


combustion of volatiles, and (2) heterogeneous com- 
bustion of coal/char. Research activities include 
small-scale experimentation, interpretation of experi- 
mental results in terms of mechanistic understanding, 
and the development of validation of kinetic models of 
fundamental processes. The project is divided into 
three major tasks, the details of which are provided. 20 
figs., 1 tab. (ERA citation 12:024482) 
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(a) The detailed results on ignition of a cloud of coal 
Particles suggest that ignition originates outside the 
cloud in the gas phase (homogeneous ignition) atG = 
100 even for a cloud of low volatile coal (20% VM). 
When G-number is reduced to about 1, the gas phase 
temperature hardly rises while the char particle tem- 
perature is higher than the gas temperature indicating 
heterogeneous ignition. (b) The ignition delay vs G- 
number indicates a minimum delay at G congruent to 
10. A dense cloud acts as a heat sink while a dilute 
cloud results in low temperature rise due to 
sparsely populated particles and hence there is an op- 
timum G-number for the ignition delay period. (c) The 
volatile yield vs G number indicates that the volatile 
yield remains approximately at 40% (congruent to 
proximate volatile matter) for 1 << G < 100 and coal 
dia = 100 mu m. The cloud is initially at 300 sup 0 K 
and as such the heating rates are low. Thus volatile 
yields are low. A cloud having G much greater than 
100 can be approximated as the coal sample in a cov- 
ered crucible normally used in the standard method of 
determining the proximate yield (ASM D271). However 
when the local gas temperature surrounding the coal 
particles (inside the cloud) is raised to 2500 sup 0 K, 
the volatile yield raises to about 0.5 (20% higher than 
proximate yield) with coal dia = 100 mu m and to 
about 0.7 with coal dia of 20 mu m. Then the net vola- 
tile yield depends strongly on the cloud conditions. In- 
teresting conclusion is that one may not obtain 7 
if a dense cloud is used. On the other hand, if a 


yields 
dilute cloud is used, high yields may be possible; how- 


ever, gas ignition may not be possible. (ERA citation 
12:026463) 
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Biomass fuels represent an alternative to conventional 
fossil fuels for boiler-firing. This workbook presents an 
easy-to-use investment ision-making guide for the 
evaluation of biomass energy installations or conver- 

sions. The economic analysis presented in this work- 

book is intended to serve as a first-level tool for identi- 

fying potential candidates for biomass energy. Final in- 
vestment decisions should be considered only after 
calculating more detailed and company-specific costs 
based upon consultation with accountants and/or en- 
gineers. Additionally, fuel costs and availability, includ- 
ing projected fluctuations, should be carefully exam- 
ined as these costs represent a major factor in the in- 
vestment decision. Workbook procedure generally in- 
volves two steps, first data collection of system, fuel 
and financial data, and second test calculations of sav- 
ings, cash flow and payback period. Based upon the 
economic test calculations, the results should be eval- 
uated in terms of project feasibility. Should the pro- 
posed test calculations appear favorable, manage- 
ment is encouraged to consider a more in-depth analy- 
sis. At this point, consideration of potential sources of 
Capital may be appropriate. A complementary South- 
east Regional Biomass Energy Program (SERBEP) 
document, “Financing Options Fer Denese Energy 
Systems: discusses three major options or sources of 





financing: commercial bank loans, leases, and industri- 
al development bonds. 28 refs. (ERA citation 
12:024683) 
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Co-combustion of biomass and fossil fuels, or two dis- 
tinctly different biomass fuels has been practiced for 
years by industries with a readily available supply of a 
biomass fuel for energy-derivation purposes. Other in- 
dustries practicing this technology have done so pri- 
marily to dispose of the biomass as a waste. In this 
survey are utility, industry, and commercial sites who 
have practiced co-combustion, are now practicing co- 
combustion either on a continuous or intermittent 
basis, or have conducted a feasibility-, pilot-, or dem- 
onstration-type study to investigate the technology. In 
short, the survey is a list of sites that are interested in 
the technology because of their past, present, or pos- 
sible future experience. 57 refs. (ERA citation 
12:024686) 
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It is the aim of this research to determine catalyst ac- 
cessibility and the possible formation of hydrogen 
bonds in swellable pores of bituminous coal 

after the samples have been subjected to swelling by 
appropriate solvents, temperature variation and ex- 
traction with various acids or bases. To achieve this 
goal, we are making use of an EPR technique recently 
developed in this lab involving nitroxide spin probes of 
different sizes, shapes and sites for hydrogen bonding. 
Initially we incorporated nitroxide spin probes in the 
swellable pores of high volatile bituminous (hvb) Ala- 
bama coal from the Mary Lee (MAI), Black Creek 
(MRI), and Illinois No. 5 (PSOC-669) seam at ambient 
pressures and at temperatures of 50 to 60 sup 0 C 
using toluene as the swelling solvent. Spin probes 
have also been incorporated this quarter into lilinois 
No. 6 (hv bituminous) coal from the premium coal 
sample program at Argonne National Laboratory. In 
addition coal from these seams have been preswelied 
in quinoline to remove acidic moieties and in acetic 
acid to remove basic moieties and then swelled in a 
millimolar toluene solution of spin probe IV to deter- 
mine the relative ratio of the remaining swellable acidic 
sites. The new computer programs to permit on-line 
analysis of the EPR spectra mentioned in our last 
report, have now been developed and tested. Devel- 
opment of the computer programs has taken longer 
than anticipated and thus we have been unable to pre- 
pare high molecular weight spin probes using low mo- 
lecular weight polymers as suggested in our January 
report. The difficulty with proper computer analysis of 
the EPR spectra of coal samples containing spin 
probes is the interference of the large EPR signal from 
coal with the weak EPR signals from the nitroxide spin 
probe. A satisfactory analysis method has now been 
developed. (ERA citation 12:024443) 
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Control of SO sub 2 /NO/sub x/ emissions from low- 
rank coal combustion is investigated. This paper pre- 
sents results from bench- and pilot-scale studies using 
pressure-hydrated lime and doped pressure-hydrated 
lime for the removal of SO sub 2 /NO/sub x/. These 


results indicate that grand utilization of sorbent may 
be achieved through pressure-hydration. Activation 
energies, reaction yo a and possible rate-limiting 
mechanisms for the sorbent-SO sub 2 reactions are 
also presented. The reaction of SO sub 2 with three 
sorbents formed by pressure hydration of quicklime 
was studied using thermogravimetric analysis and 
pilot-scale “injection into a boiler. A semi-empirical 
pore- model was used to describe the sulfa- 
tion of oxylated sorbents with good correlation 
of predicted and measured values of conversion. Acti- 
vation energies of 26.8 to 49.0 KJ/mole were ob- 
served, the latter for a sorbent doped with sodium. 
Pilot-scale combustion were conducted firing natural 
gas. Injection temperature and temperature 
were nominally 1270 sup 0 K and sup 0 to 380 sup 
0K, rn . Sorbent utilization values exceeding 
70% at an alkali/SO sub 2 mole ratio of 1.0 have been 
observed. Simultaneous NO/sub x/ reduction of up to 
20% has been observed. 14 refs., 18 figs., 4 tabs. 
(ERA citation 12:024456) 
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The pore structure of 19 American coals, representing 
a wide range of rank and geographic origin, has been 
Studied via gas mercury porosimetry, 
helium ——— and NMR spin-lattice relaxation 
measurements. Nitrogen adsorption at 77 K was used 
to determine surface area in the pore range of r/sub p/ 
> approx. = 1nm and carbon dioxide adsorption at 
273 K was used to obtain the total surface area. Poro- 
simetry results were complicated by inter-particle void 
filling, surface roughness/porosity and sample com- 
pression. By employing a range of particle sizes, infor- 
mation concerning the relative magnitude of these 
mechanisms was ascertained as a function of pres- 
sure. Spin-lattice relaxation measurements of water 
contained in saturated coal were used to find pore size 
distributions over a broad ri of T sub 1 , the spin- 
lattice relaxation time. qualitative agreement 
was obtained between these measurements and gas 


ed condensation results. 13 refs., 3 figs., 
lab. (ERA citation 12:024436) 
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The main focus of the research is to delineate the wet- 
ting characteristics of coal in relation to fine coal proc- 
essing. As both bulk and surface properties are interre- 
lated and have a controlling role on the performance of 
these processes, a detailed study was undertaken to 
correlate their influence on the wetting behavior and 
response of coal to flotation. In the previous quarterly 
report, the results of preliminary studies on the effect 
of temperature and time of oxidation on the film flota- 
tion response of two coal samples, namely 

No. 78 (Pennsylvania low-volatile bituminous) and 
Dave Johnston (a Wyoming subbituminous) was dis- 
cussed. Because of the generation of oxygenated 
functional groups, the coal surface is rendered more 
hydrophilic as the temperature or the time of oxidation 
was increased. Research work during the past quarter 
involved continued characterization of the coals sub- 
jected to various degrees of thermal oxidation. The 
mean wetting tension, as obtained from film flotation 
experiments, of a number of as-received and oxidized 
coals of different ranks was correlated with the oxida- 
tion temperature and the oxygen content. In addition, 
the susceptibility to oxidation of the fifteen different 
coals which had been studied previously was also 
quantified in terms of oxygen uptake. The results are 
analyzed in terms of coal carbon content, oxygen con- 
tent and response to vacuum flotation in salt solution. 
8 refs., 12 figs., 2 tabs. (ERA citation 12:024445) 
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me ony of water produced at spent oil 
shale vo facilities is a critical concern. Under- 
standing the release and mobility of trace elements as 
natural weathering of the disposal pile occurs is par- 
ticularly important. Because spent be shale leachates 
are highly alkaline, weathering reactions that increase 
leachate acidity, thus trace element release and mobil- 
ity, must be characterized. In order to simulate weath- 
ering environments that would occur in a waste dispos- 
ile (i.e., Saturated and unsaturated groundwater en- 
vironments), spent oil shale has been leached under 
saturated and unsaturated conditions. Unsaturated 
conditions (an oxidizing environment) allow the oxida- 
tion of iron sulfides and adsorption of carbon dioxide. 
Saturated leaching conditions (a reducing environ- 
ment) should not allow the acid ‘ation by oxida- 
tion or carbon dioxide adsorption. of these condi- 
tions generate hydrogen ions and should reduce pH in 
spent oil shale leachate. Spent oil shale was leached 
for six weeks and the leachate analyzed for pH, sul- 
fates, arsenic, boron, cadimum, calcium, copper, lithi- 
, Magnesium, manganese, sodium, strontium, and 
zinc. The leaching studies indicate that the oxidizing 
simulation did not decrease the leachate 
pH, ee ee ee eee 
centration of trace elements were from the 
shale. The trace elements extracted from the spent oil 
shale in the greatest concentrations are all soluble in 
p+ gt Smee ye These results indicate that spent oil 
piles in arid to semiarid environments 
may pay hwo an alkaline pH because of an extremely 
high alkaline buffering capacity. These data also indi- 
cate that research on carbon dioxide absorption is 
— to assess the long-term contribution of 
(© modify solution pH and trace element mobility. 1 
a 2 tabs. (ERA citation 12:024604) 


743,221 


DE87008057/GAR PC A02/MF A01 
Le py Univ., Houghton. Inst. of Min- 
als 
Development and Demonstration of a Static Tube 
Flotation System for Producing Superciean Coal: 
6TH Technical 
D. C. Yang. 15 Apr 87, 17p 
Contract AC22-85PC81210 : 
Portions of this document are illegible in microfiche 
products. 


Report. 
/PC/81210-T14 


Research continued during the quarter to optimize the 
static tube flotation conditions and test various flota- 
tion circuit configurations using the two selected coals 

Pittsburgh and Lower Kittanning. A clean coal of 
<2% ash can be produced with >80% Btu recovery 
in one-stage tube flotation for both coals provided the 
mineral matter is sufficiently liberated. However, a two- 
stage process was adopted with the purpose of remov- 
ing final ee a at the coarsest possible size and 
thereby reducing cost. Because of the leak- 
ing problem of the ‘OR IS Peri Mill, a batch regrind pro- 
cedure was employed to test two different flowsheets. 
Superciean coal products containing 0.5 to 0.7% ash 
from the Lower Kittanning seam coal were produced at 
the weight recovery ranging from 60 to 79%. It is evi- 
dent that more clean coal can be produced in a two- 
stage circuit than that of one-stage flotation. Further 
laboratory tests will be conducted in a continuous 
close-circuit setup as soon as the detective parts of 
the regrind mill are replaced. Another major thrust of 
the period was studying the effect on clean coal quality 
and yield of the optimum flotation dispersion concept. 
Although the advance in flotation chemistry is inde- 
pendent of machine design and operation, combining 
both of these new developments into one has resulted 
in added advantages. 9 figs., 4 tabs. (ERA citation 
12:024388) 
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This report summarizes the Oat 
velopment of the KENT! | process during the 
period of October 1, 1986 through December 31, 
1986. The KENTORT I! development program is being 
conducted under Cooperative Agreement No.: DE- 
FC21-86LC1 1086 between the Kentucky Energy Cabi- 
net and the Laramie Project Office of the Morgantown 
Energy T Center, US Dept. of Energy. KEN- 
TORT Ii is a multiple fluidized bed process which is 
designed to optimally utilize the carbonaceous materi- 
al in eastern US oil shale as an energy source and to 
reduce the environmental problems associated with 
such shale processing. The process includes separate 
= of pyrolysis, tion, and combustion with 

combined solid and gas heat transfer among the 
stages. During this quarter, a cold-flow model of the 
pyrolysis and gasification stages of the mini-pilot plant 
reactor system was constructed and tested. The 
design of the reactor system was found to be basically 
sound, and with minor ——_— stable operation 
of the mode! throughout pe of design conditions 
was achieved. pote aerated feeding device was 
developed which effectively controls the shale recircu- 
lation rate. Additionally, an it method was 
developed to measure the recirculation rate of the 
solids. Continuous, stable recirculation of shale char 
between the two fluidized beds was demonstrated for 
an 18 hour period. Also during the quarter, the bench- 
scale fluidized bed reactor was modified for the gasifi- 
cation kinetics investigation of oil shale char. Initial 
shakedown runs indicated proper operation of the unit 
throughout the range of operating conditions to be 
studied. 10 refs, 13 figs, 1 tab. (ERA citation 
12:024598) 
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County (Valley 


Purpose of the grant is to assist the County of San Ber- 
nardino in implementing a waste-to-energy project. 
Major work completed and summarized in this report is 
as follows: project feasibility study; request for propos- 
als from private industry to implement the project; pro- 
posal evaluations; and memorandum of understanding 
with the selected proposer to develop the project. 
(ERA citation 12:024688) 
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This work uses liquid chromatography with electro- 
chemical detection to identify and quantitate elec- 
troactive species extractable from coal. During this 
period, an illinois coal sample, which is reported to 
contain 2.6% organic sulfur, was extracted under the 
following three conditions: 100% pyridine, at 110C; 
80% DMSO/20% water, at 50C; and 100% methylene 
chioride, at 25C. All HPLC separations were done in 
reversed phase mode on a Partisil 10 mu m ODS 2 
column. The injected volume was 20 mu L; the mobile 
phase flow rate was 1 mL per minute; separations 
were done at room temperature. Two different mobile 
phases were employed: 0.1 M pH 4 acetate buffer with 
1% methanol; and 50% acetonitrile/50% water with 
0.1 M KCI. Electrochemical detection was employed, 
using a potentiostat for fixed potential work and a cou- 
lostat for potential scanning work. in both cases, the 
electrodes used were: glassy carbon working, Ag/ 
AgCi reference, and stainless steel counter. Results 
are discussed. (ERA citation 12:024442) 
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Our studies of supercritical extraction from coal entail 
two experimental approaches. Changes in the porosity 
of the coal brought on by the extraction process will be 
studied by small angle x-ray scattering at the UND 
Physics Department and the analysis of extract com- 
position will be carried out at the UND Energy Re- 
search Center. At this time we are still in the equipment 
testing and development stage. This brief report points 
out some of the “discoveries” and difficulties that our 
tests have revealed and also discusses the necessary 
changes that we have made in order to deal with the 
problem areas. (ERA citation 12:024447) 
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US coal distribution to domestic and foreign markets 
totaled 889.8 million short tons from January through 
December 1986. This was 1.1% more than the 880.5 
million short tons distributed during the same period of 
1985. For the second consecutive year, shipments ex- 
ceeded production and purchases as producers and 
distributors reduced their stockpiles to meet an in- 
creased demand for coal by domestic users. Ship- 
ments within the US rose to 804.4 million short tons, 
2% above the 788.5 million short tons distributed in 
1985. By contrast, shipments to foreign markets de- 
creased to 85.4 million short tons, 7.1% less than the 
91.9 million short tons exported in 1985. Coal invento- 
ries at producers and distributors totaled 32.1 million 
short tons on December 31, 1986, compared with 33.1 
million short tons on December 31, 1985. During Janu- 
ary through December 1986: Total coal shipments and 
domestic shipments to electric utility plants were at a 
5-year high level; shipments via tramway, conveyor, or 
slurry pipeline reached a 5-year high; coal produced or 
purchased was at the second highest level in 5 years; 
coal stocks on December 31 were at a 5-year low; and 
shipments via railroads were down for the second con- 
secutive year. 6 figs, 33 tabs. (ERA citation 
12:024498) 
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The general goal of this research project is the elucida- 
tion of atomic and molecular structure of coal by non- 
destructive magnetic resonance techniques. This 
report is the annual report after two years of this grant, 
and the investigators present a general survey of the 
most important work they have thus far carried out. 
They discuss the progress of their research on coal 
characterization by advanced techniques, e.g., mullti- 
frequency EPR, frequency-optimized ESE (electron 
spin echo spectroscopy) and ENDOR (electron-nucle- 
ar double resonance). Their work involves the devel- 
opment of new methodology and the application of 
both the newly-developed and established methods to 
characterize whole coals and their separated compo- 
nents, coal liquefaction products, synthetic coals, and 
model compounds. 25 refs., 13 figs. (ERA citation 
12:024440) 
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Effective May 20, 1985, Gilbert/Commonweaith, Inc. 
(G/C) was awarded the contract to provide operational 
services for test facilities used for research and devel- 
opment in coal science and technology at the US De- 
partment of Ener ors (DOE) Pittsburgh Energy Tech- 
nology Center (PETC). The objective of this research 
and development is to expand the data base for: (1) 
combustion technology of coal, coal-siurry fuels and 
alternate fuels; (2) advanced environmental control 
technology to control emissions from combustion 
processes utilizing these fuels; and (3) other technolo- 
gy for utilization of coal in an environmentally accepta- 
ble manner. The contractual obligations of G/C are de- 
fined as follows: G/C shall furnish the necessary man- 
agement, supervision, qualified personnel, operations, 
maintenance, modifications, materials, supplies, 
equipment, training, technical expertise, and services 
required to provide the Pittsburgh Energy Technology 
Center with the operational services for existing gov- 
ernment-owned test facilities. G/C shall also provide 
technical and management services for additions to 
existing test facilities or perform major modifications to 
existing test facilities as directed in writing by the Con- 
tracting Officer. The overali conceptual design of all 
test facilities and their ultimate success are the re- 
sponsibility of DOE/PETC. The operation of the test 
facilities at PETC can include any or all of the de- 
scribed processes, and progpens in each in this report- 
ing period is described. (ERA citation 12:024483) 
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In the final report for Grant DOE-FG22-84PC 70061, 
measured relative viscosity versus shear rate curves 
were presented for colloidal coal suspensions of differ- 
ent volume fractions. During the last quarter these re- 
Sults plus additional colloidal coal measurements ob- 
tained during the quarter were compared in the high- 
shear rate limit with high-shear rate viscosity data re- 
ported in the literature for monodisperse colloidal 
spherical particles. 2 refs. 4 figs. (ERA citation 
12:024449) 
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The bonding energy of bitumen in a tar sand was found 
by algebraically adding the heat of dissolution of bitu- 
men on tar sand, heat of dissolution of recovered bitu- 
men and the heat of wetting of extracted tar sand min- 
eral. The value for an Asphalt Ridge tar sand was 
found to be 270 cal/mole. 6 refs., 3 figs. (ERA citation 
12:024602) 
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A desorptive Soxhlet extraction technique and a high- 
performance liquid chromatographic procedure were 
used to isolate saturates from tar sand bitumens and 
produced oils. The oils had been thermally recovered 





by combustion and hot-gas injection from samples of 
the Asphalt Ridge and the Tar Sand Triangle deposits 
in Utah. The distributions of the saturates in the pro- 
duced oils and in the tar sand bitumens have been 
identified, and the effects of thermal processing condi- 
tions on bitumen composition have been evaluated. Oil 
recovered by reverse combustion of Asphalt Ridge tar 
sand contained a lesser amount of saturates com- 
pared with the amount in the bitumen; oil recovered by 
forward combustion of Tar Sand Triangle tar sand con- 
tained a greater amount of saturates compared with 
the amount in the bitumen. The hot-gas injection proc- 
ess at temperatures greater than 493 sup 0 C recov- 
ered more oil high in saturate content than either com- 
bustion process. Results from field ionization mass 
spectrometric analysis indicated larger amounts of 
saturates with a mass-to-charge ratio (m/z) of less 
than 400 were present in the product oil from forward 
combustion than were present in the bitumen from the 
Tar Sand Triangle. The saturates in the oil from for- 
ward combustion were comprised mostly of acyclic al- 
kanes, and mono- and dicycloalkanes. The saturates 
in the product oil from reverse combustion of Asphalt 
Ridge tar sand were comprised of nearly equal 
amounts of acyclic alkanes, and mono-, di-, and tricy- 
cloalkanes. Greater amounts of material with an m/z 
from about 200 to 500 were present in oils recovered 
by hot-gas injection than in the bitumens. The product 
oil yields were due, in part, to low- or high-temperature 
oxidation reactions. The extent of thermal cracking of 
the tar sand bitumens was found to be a function of the 
pyrolysis temperature, and the distribution of saturates 
reflected the severity of thermal cracking. 24 refs., 8 
figs., 4 tabs. (ERA citation 12:026503) 
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The micro- and macrokinetics of the methanation of 
residual CO in H/N mixtures was investigated using 
two commercial catalysts. There is already a kinetic 
approach to the microkinetics of one of the two cata- 
lysts, which is based on mechanistic assumptions. The 
author intended to find out whether this approach is 
specific for a single catalyst or whether it applies also 
to other catalysts. This was done by a process of dis- 
crimination between various models currently pro- 
posed in the relevant literature before simulating the 
macrokinetics with this model equation. The calculated 
and measured macrokinetics were compared. The ki- 
netic data were also used for comparing the activities 
of the two catalysts. (ERA citation 12:024677) 
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Five typical German coal grades were investigated 
using ESCA, AES, and dynamic and static SIMS in 
order to obtain information on the advantages, draw- 
backs, and systematic errors of these techniques as 
well as on the ways in which these errors can be reme- 
died. For the first time ever, a systematic analysis was 
made of the error sources resulting from the complex 
organic, inorganic, and organometallic structure of the 
coal samples. Future fields of application are pointed 
out. The author is sure that surface analysis tech- 
niques will soon be applied to processes such as oxi- 
dation, gasification, liquefaction, preparation, and hy- 
drogenation of coal. (ERA citation 12:024451) 
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A method for extracting valuable constituents from un- 
derground hydrocarbonaceous deposits such as 
heavy crude, tar sands and oil shale is disclosed. Ini- 
tially, a stratum containing a rich deposit is hydraulical- 
ly fractured to form a horizontally extending fracture 
plane. A conducting liquid and proppant are then in- 
jected into the fracture plane to form a conducting 
plate. Electrical excitations are then introduced into 
the stratum adjacent the conducting plate to retort the 
rich stratum along the c plate. The valuable 
constituents from the stratum adjacent the conducting 
plate are then recovered. tly, the remainder 
of the deposit is also combustion retorted to further 
recover valuable constituents from the deposit. Vari- 
ous rf heating systems are also disclosed for use in the 
present invention. 5 figs. (ERA citation 12:024599) 
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The principal physical properties of components of 
natural gas that are of importance to the gas industry 
are those related to heating value and to volume. New 
recommendations for the heating values and molar 
volumes of components of natural gas and for their 
molar volumes are reported. These are based on a re- 
assessment of the available experimental data. The 
new recommendations are valid for the temperature 
range from 0 to 25 deg C and for pressures up to about 
one atmosphere. The sources of the data are indicated 
and factors considered in the reassessment are pre- 
sented. Heating values of components of natural gas 
are known to reach no better than 0.02 to 0.04 per- 
cent. 
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ICTM projects coal trade flows from 18 coal-exporting 
regions of the world to 6 demand regions for 3 types of 
coal-metallurgical, low-sulfur steam, and high-sulfur 
steam. The model consists of supply, demand, and 
transportation components, the latter representing al- 
ternate routes of passage (Panama Canal, 
Canal, direct ocean-going) and ship size (30,000 to 
250,000 deadweight tons). The major coal-producing 
countries (e. $: United States, Australia, South Africa, 
Canada, and Poland) are represented, as well as coun- 
tries that could become major coal exporters (e.g., 
Colombia)...Software Description: The model is written 
in the FORTRAN programming language for impie- 
mentation on a IBM 360/370 Computer using the OS/ 
VS operating system. Memory requirement is 480 K 
bytes. 
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Projects domestic coal production, imports, consump- 
tion, and exports 6 to 8 quarters into the future, based 
on assumed trajectories of coal prices relative to 
prices of other fuels, electric ation, industry activ- 
ity, and weather variables. All markets are defined at 
the national level except bituminous coal -_ =~ 
production, which are defined at tate 
level...Software Description: The model is oA in 
the MAPS and TSP oc ing language for impie- 
mentation on a IBM 370/3033 Computer using the 
OS/VS2 operating system. Memory requirement is 
2000 K bytes. 
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mation Administration. 

Short-Term Coal Analysis System (SCOAL86C). 

Model-Simulation, 

S. Cohen, and M. Mohtadi. 1986, mag tape DOE/ 

SW/MT-87/030 

See also PB86-228632. 

Source tape is in the EBCDIC character set. This re- 

stricts en oa tf to 9 track, one-half inch tape only. 


I recordi by specifying density only. Call 
NTIS Compt eis if you peed aueations, 


SCOAL projects domestic coal production, imports, 
consumption, and exports six to eight quarters into the 
future, based on assumed trajectories of coal prices 
relative to prices of other fuels, electric generation, in- 
dustry activity, and weather variables. All markets are 
defined at the national level except bituminous coal 
and lignite production, which are defined at the State 
level...Software Description: The model is written in 
the FORTRAN a language for implemen- 
tation on a IBM 370/3033 Computer using the OS/ 
Kee operating system. Memory requirement is 2000 
es. 
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a a Modeling System (GAMS86). 

S. Cohen, and 1. ‘Martin. 1986, mag tape DOE/SW/ 
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See also PB86-216801. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS puter Products if you have questions. 


The Gas Analysis Modeling System (GAMS) covers all 
aspects of the natural gas market, from producers 
through pipeline companies and distributors, to the 
consumer. GAMS encompasses regional drilling activi- 
ty levels subject to the availability of rigs and other 
equipment and the corresponding reserve additions; 
producers’ offers of natural gas reserves to pipeline 
companies and other purchasers; simulation of future 
needs and the competitive bidding by pipeline compa- 
nies and direct purchasers for the natural gas reserves 
offered by producers; natural gas contract pricing and 
take-or-pay provisions for pr tion purchases; cost- 
of-service pricing by pipeline companies and distribu- 
tors; r nal markets, with six-sector detail; projected 
demand for each sector: and transmission and distri- 
bution of natural gas. Annual projections through the 
year 1995 are provided. The model is used to analyze 
the natural gas industry including the effects of current 
regulations and policy alternatives...Software Descrip- 
tion: The model is written in the FORTRAN & COBOL 
programming language for implementation on a IBM 
360/370 Computer using the OS/VS operating 
system. Memory requirement is 6000 K bytes. 
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Performance and ray of an ADE (Atlantis 
Diesel Engine) 236 Diesel Engine Operating with 
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Research rept., 

|. S. Myburgh, and R. S. Falk. Sep 85, 67p CSIR-RR- 
614, ISBN-0-7988-2393-3 
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Cote the energy crisis in the 1970's and to the fact 
that the demand for diesel continues to grow more rap- 
idly than the demand for petrol, the Heat Mechanics 
Division of the National Mechanical Engineering Re- 
search Institute has investigated a number of fuels that 
eee eee 
diesel. These fuels were mainly lighter hydrocarbons 
and included heavy naphtha petrol. The fuels 
blended from these light hydrocarbons and diesel 
were con called light diesel fuels. The report 
describes the results of a durability test carried out on 
a diesel engine which is known to be sensitive to ‘off- 
specification’ diesel fuels. A light diesel fuel of similar 
specification to that formulated by the oil companies 
was used. 
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Colorado State Univ., Fort Collins. Dept. of Botany and 

Plant Pathology. 

Biomass Enhancement. Annual Report June 1985. 
— 1985- 
Nabors. Jul 86, 28p ss 

Sosrees GRI-5084-260-0973 

See also PB86-132818. Sponsored by Gas Research 

Inst., Chicago, IL. 


The development of energy crops, such as sorghum 
and Napier grass, with increased stress resistance or 


nitrogen-use efficiency, c eatly improve the cost 
qtecovanese of biomass rao Plant tissue cul- 


ture could provide a means to rapidly and economical- 
ly provide rare and valuable variants to plant breeders, 
geneticists, and physiologists. To this end, efficient in 
vitro culture systems have been developed for several 
cultivars of Sorghum bicolor and Pennisetum purpur- 
eum. In vitro tion methods for production of cell 
lines with increased resistance to salt, drought, and im- 
proved fertilizer use have been developed and plants 
arising from these cell cultures obtained. Evaluation of 
tissue culture derived for the presence of 
desired, variant traits has progressed via greenhouse 


screenings, biochemical assays, and field evaluation 
techniques. 


pB87-209967/GAR PC A02/MF A01 
Oklahoma Univ., Norman. School of Chemical Engi- 

neering and Materials Science. 

paeee | ae of an Equation ? State for Computa- 


See also PB86-196185. Sponsored by Gas Research 
inst., Chicago, IL. 


The equation of state developed for sweet/dry natural 
gases has been used to predict the sonic velocity of 
pure methane and other pure systems for which data 
exist. In the region of interest to sonic nozzle caicula- 
tions, excellent agreement has been obtained be- 
tween pure methane experimental sonic velocities and 
the calculated sound speeds from the equation of 
State with agreement often better than 0.05%. At low 
temperatures (less than 250K) and pressures near the 
critical pressure of methane significant differences be- 
tween calculated sonic velocities and experimental 
sound speeds were found. This suggests the equation 
of state could be improved, if deemed necessary, for 
this region. To date, accurate speed of sound meas- 
urements for actual natural gas mixtures have not 
been made. This severely limits testing the equation of 
State beyond the limited amount of pure component 
data until mixture data become available. A computer 
program has been developed to predict all the impor- 
tant properties used in sonic nozzle calculations. 
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D. P. Chynoweth, D. E. Jerger, V. J. Srivastava, J. R. 

Conrad, and J. D. Mensinger. Sep 85, 127p GRI-85/ 

0151 

Contract GRI-5083-226-0773 

See also PB87-153938. Sponsored by Gas Research 
inst., Chicago, IL 


The objective of the project was to determine the best 
reactor configuration and optimum operating condi- 
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tions for anaerobic digestion of each of four prototype 
feeds - water hyacinth, kelp, sorghum, and poplar - 
representing feedstocks of varying particulate and 
lignin content. The results of anaerobic biogasification 
potential (ABP) assays and bench studies t that 
the best reactor ign for water hyacinth may involve 
separate digestion of juice and solids fractions in at- 
tached-film and high solids reactors, respectively. Best 
performance was obtained in a non-mixed vertical flow 
reactor for seaweed and sorghum feeds. A novel short 
rotation form of poplar referred to as woodgrass exhib- 
ited a a higher conversion rate and similar conversion 
yields as conventional short rotation samples. A meth- 
ane yield comparable to the ultimate expected (5.0 
SCF/lb VS added) was achieved in a two-phase leach- 
ing-bed attached-film reactor receiving poplar that was 
not pretreated. Experiments were conducted with cel- 
lulose to determine mechanisms of inhibition observed 
at high solids concentrations during the methane fer- 
mentation of sorghum and poplar. 


Geothermal Energy 
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Spurr, Alaska. 

3 L. Turner, and E. M. Wescott. Dec 86, 115p UAG- 
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Portions of this document are illegible in microfiche 

products. 


Spurr volcano is a composite Quaternary cone of 
lar andesitic composition located on the west side 
of Inlet about 80 miles west of Anchorage and 
about 40 miles from the Beluga electrica! transmission 
line. Geologic mapping (Plate 1-1) shows that the 
present summit depression was produced by a Mt. St. 
Helens-type sector collapse, rather than by a caldera 
collapse. Geochronologic and previous tephrachrono- 
logic studies show that there has been an active mag- 
matic system at Spurr voicano during the late Pleisto- 
cene-to-Holocene time interval that is of critical inter- 
est for geothermal energy resource assessment. Major 
effort was devoted to geochemical and i 
surveys of the accessible area south of in 
addition to geologic mapping and a4 
studies. Many coincident mercury and helium anoma- 
lies were found, ting the presence of geother- 
mal systems at depth. Extremely large electrical self- 
potential anomalies were also found, together with ex- 
tensive zones of low resistivity discovered by our con- 
trolled-source i totelluric survey. The juxta- 
Position of all of these different types of anomalies at 
certain areas on the south slope of Crater Peak indi- 
cates the presence of a geothermal system which 
should be accessible by drilling to about 2000 ft depth. 
It is also evident that there is a strong volcanic hazard 
to be evaluated in considering any development on the 
south side of Mt. Spurr. This hazardous situation may 
require angle drilling of production wells from safer 
areas and placement of power generation facilities at a 
considerable distance from hazardous areas. (ERA ci- 
tation 12:020296) 
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Reinjection of spent geothermal brine is a common 
means of disposing of geothermal effluents and main- 
taining reservoir pressures. Contrary to the predictions 
of two-fluid models (two-viscosity) of nonisothermal in- 
jection, an increase of injectivity, with continued injec- 
tion, is often observed. Injectivity enhancement and 
thermally-affected pressure transients are particularly 
apparent in short-term injection tests at the Los 
Azufres Geothermal Field, Mexico. During an injection 
test, it is not uncommon to observe that after an initial 


pressure increase, the pressure decreases with time. 
As this typically occurs far below the pressure at which 
hydraulic fracturing is expected, some other mecha- 
nism for increasing the near-bore permeability must 
explain the observed behavior. This paper focuses on 
Toae te the a of the nearbore permeability 

in several nonisothermal injection 
‘ane aane at the Los Azufres Geothermal Field. 
(ERA citation 12:024749) 
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Production data for over two hundred wells at The 
Geysers geothermal field were compiled and ana- 
lyzed. Decline curves for groups of wells with 5, 10, 
and 40 acre spacing are presented and red to 
curves published previously by Budd (1972) and Dyk- 
stra (1981). Decline curves for several individual welis 
and leases are discussed to illustrate the effects of 
well spacing and location, as well as the heterogene- 
ous nature of the reservoir. (ERA citation 12:024750) 
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ment in the Yakima Valley: A Guidebook for Local 
Governments. 

K. Cr . Mar 84, 122p DOE/BP/39229-T1 
Contract FG79-83BP39229 
Paper copy only, copy does not permit microfiche pro- 


duction. Original copy available until stock is exhaust- 
ed. 


The guidebook defines the barriers to geothermal 
energy development at all levels of government and 
proposes ways to overcome these various barriers. In 
recognition that wholesale development of the re- 
gion’s geothermal resources could create a series of 
environmental problems and possible conflicts be- 
tween groundwater users, resource management op- 
tions are identified as possible ways to ensure the 
quality and quantity of the resource for future genera- 
tions. It is important for local governments to get 
beyond the discussion of the merits of geothermal 
energy and take positive actions to develop or to en- 
courage the development of the resource. To this end, 
several sources of technical and financial assistance 
are described. These sources of assistance can 
enable local governments and others to take action 
should they choose to do so. Even though the Yakima 
Valley is the setting for the analysis of local issues that 
could hamper geothermal development, this guide- 
book could be used by any locale with geothermal 
energy resources. The gui is not a scientific 
manual, but rather a policy document written especial- 
ly for local government staff and officials who do not 
have technical backgrounds in geology or hydrology. 
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A workshop was held to review the results of hydrolog- 
ic and geochemical monitoring and scientific drilling in 
the Long Valley caldera. Such monitoring is being 
done to detect changes in the hydrothermal system 
induced by ongoing magmatic and techonic process- 
es. Data from a 2400-ft deep core hole completed in 
June 1986 were presented at the 1986 workshop and 





Participants discussed the need and rationale for siting 
locations for future scientific drilling in the caldera. 
(ERA citation 12:024747) 
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Over the last 50 years significant amounts of data have 
been obtained from the Klamath Falls geothermal re- 
source. To date, the complexity of the system has sty- 
mied researchers, leading to the development of 

very generalized hydrogeologic and geothermal 
models of the area. Recently, the large quantity of 
available temperature data have been re-evaluated, 
revealing new information on subsurface heat flow and 
locations of faults in the system. These inferences are 


supported by borehole, geochemical, poomecion. and 
hydrologic data. Based on re-evaluation of all available 
data, a detailed conceptual model for the Klamath 


Falls i resource is proposed. (ERA citation 
12:0247: 
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The availability of computational methods to simulate 
fluid flow in the complex, three-dimensional geometry 
of heat yoy recently prompted the develop- 
ment of a Heat Exchanger Vibration Analysis (HXVA) 
method that accounts for nonuniform flow velocity dis- 
tributions in the determination of fluidelastic tube 
bundle instabilities. The concurrent acquisition of flow- 
induced vibration (FIV) test data for several configura- 
tions of an industrial-size shell-and-tube heat ex 

er made possible this evaluation of the HXVA method 
for six cases. The ability to predict the overall heat ex- 
cha pressure drop with the hydrodynamic code 
COMMIX-IHX was good. Another useful capability of 
the HXVA method is the ability to predict the general 
location of the tubes most susceptible to FIV instabil- 
ities, in particular, those tubes located along the baffle 
Cut in the baffle flow windows. However, finer discrimi- 
nation of susceptibility between the tubes along the 
baffle cut was not possible and is believed to be 
beyond the current state-of-the-art. Also, global pre- 
diction of critical flowrates was better than local predic- 
tions. The predicted lowest critical flowrate (for safe 
heat exchanger operation) was less than 20% too 
large in four of the six cases and less than 50% too 
large in the other two cases. However, errors in pre- 
dicting the critical flowrates of individual tubes were as 
large as 100%. Recommendations to improve the pre- 
diction capability were made, with priority on the exci- 
tation mechanism for dense fluid flows with nonuni- 
form velocity distributions. (ERA citation 12:027205) 
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The development of condensing heat exchangers for 
oil-fired heating equipment would yield a significant im- 


provement in thermal efficiency. Soot production by oil 
burners, however, could lead to fouling problems in 
these systems. Results are reported on tests done to 
evaluate the effect of operating conditions on start-up 
and shutdown smoke production in both noncondens- 
ing and condensing furnaces. (ERA citation 
12:025495) 
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The measurement of absorbent concentration is a key 
control parameter in operating and assessing the per- 
formance of absorption heat pump systems. Because 
most refrigerant absorbent fluids are binary mixtures, 
the measurement of refractive index has been used 
routinely to directly determine the concentration of ab- 
sorbent fluid components. Until recently, this measure- 
ment has been limited to the analysis of samples with- 
drawn from the absorption machine after system shut- 
down. The Fiber Optic Refrigeration Cycle Monitor 
(FORC®) is the first device capable of making multiple 
and in-situ, real-time measurements of ~aeaaiie index 
at user-definable points within operating absorption 
machines. The refractive index of the solution is deter- 
mined by measuring light loss from an unclad segment 
of an optical fiber that is immersed in the absorption 

fluid. Changes in fluid refractive index alter the angie at 
which the light rays are totally internally reflected at the 
core-fluid interface, thereby altering the light transmis- 
sion efficiency of the fiber. The unciad portion of the 
fiber is placed at a point within the absorption vessel 
for which the fluid composition measurement is de- 
sired. Any number of modified optical fibers can be in- 
stalled within a system. A thermocouple junction adja- 
cent to each fiber measures the local fluid tempera- 
ture. The combination of local concentration and tem- 
perature measurements allows in-line monitoring and 
control of the system, as well as provides a detailed 
Study of heat and mass transfer processes occurring 
within these machines. The operating characteristics 
of the FORCM are described in this paper. (ERA cita- 
tion 12:024968) 
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The workshop was to provide technology familiariza- 
tion to participants active in the application, marketing, 
or design of heat pumps in industry. Its primary goal 
was to stress the importance of properly locating heat 
pumps in an energy-optimized process with secondary 

ls of providing information on availability, success- 
ul applications, utility experiences, advanced R and D 
efforts, and DOE's role. Group discussions are given. 
Fourteen papers are included. (ERA citation 
12:025128) 
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The Municipality of Metropolitan Seattle (Metro) is con- 
structing a 12-mile effluent transfer system (ETS) from 
its Renton wastewater treatment plant to Duwamish 
Head on Puget Sound. The preliminary study (Phase !) 
concluded that the Renton treatment piant's effluent 
could feasibly sustain large amounts of heat pump 
output, i.e., 500 to 800 million Btu per hour. Further, 
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the study identified eight locations a the ETS 
where district heating and cooling (one) networks 
could be favorably established to serve — busi- 
nesses and/or new growth. In December 1985 this 
second phase study was commissioned as a detailed 
assessment of specific customers in several of the 
recommended DHC development areas. The potential 
customers evaluated in this report include: Seattle- 
Tacoma International Airport, the Container Corpora- 
tion carton manufacturing plant adjacent to the Renton 
treatment plant, Metro Transit rtment’s South 
Base, two buildi at the Boeing Developmental 
Center, and the Valley 405 Bene, Park adjacent to 
the Renton treatment plant. These potential users of 
effluent-based heating and/or cooling have been eval- 
uated in terms of their heating and cooling demands, 
the type of effluent-based heat pump system neces- 
sary for serving them, and the economics of the efflu- 
ent-based approach. In the cases of Sea-Tac 
and Coatenar Conpeeation, the assessments also ex- 
amine environmental and institutional issues, and gen- 
eralized feasibilities for financing effluent-based sys- 
tems. (ERA citation 12:025160) 
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We provide a technical and economic assessment of 
residential exhaust-air heat pumps for water heating 
with option for space heating. Compact one-cabinet 
heat-pump units containing a hot water tank with refrig- 
erant condenser, exhaust fan, refrigerant evaporator, 
compressor and controls have recently become avail- 
able on the US market. The study concerns applica- 
tions in the Pacific Northwest with three representative 
locations: Portland, — Spokane, Washington 
and Missoula, Montana f approach is to simulate 
system performance for a full year in both a typically- 
insulated and a well-insulated house. TRNSYS, a tran- 
sient aye Lge simulation package, is used al- 
xe detailed simulation of heat pump (and other 
HVAC equipment) operation including control action 
(on, off and hysteresis effects). Ventilation and energy 
performance of the heat-pump houses is compared to 
that of naturally-ventilated houses. Exhaust-air heat 
pumps are found to provide a nearly constant ventila- 
tion rate throughout the year as opposed to the natural 
ventilation rate that is found to be highly variable. 
Energy savings realized with the heat pumps range 
from about 5000kWh in Portland to about 7500 kWh in 
Missoula if the house with the heat pump has a lower 
average ventilation rate than the naturally ventilated 
house used as a basis for comparison. An economic 
analysis indicates that heat pump installations are cost 
competitive from the homeowner's point of view in the 
colder interior parts of the Pacific NW. The impact of 
exhaust ventilation on indoor radon concentrations 
and radon entry rates into houses is examined usi 
recently-developed models. (ERA citation 12:026933 
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A preprototype advanced electric heat pump with a 
unique dual-stoke compressor was installed in an oc- 
cupied residence in Jeannette, PA (near Pittsburgh). 
Analysis of field performance data indicates a heating 
performance factor (HSPF) of 8.13 Btu/Wh, and a 
cooling energy efficiency (SEER) of 8.35 Btu/Wh for 
the year April 1, 1983 throu -_ March 31, 1984. For the 
year April 1, 1984 through March 31, 1985, the indicat- 
ed heating season performance factor (HSPF) was 
8.51 Btu/Wh and the cooling season energy efficiency 
ratio (SEER) was 7.89 Btu/Wh. During the first heating 
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season the electrical demand at temperatures 
above 42 deg F was 4.0 kW. At lower temperatures the 
demand reached a peak of 18.0 kW at -2 sup 0 F. 
During the second heating season modifications to the 
method of controlling resistance heat and lowering of 
upper and lower heating balance points reduced 
peak demand to 3.8 kW at temperatures above 38 
F. demand at -10 deg F was 14.6 kW. 


rua 
ta 


units in the market Sees today), and 
Btu/Wh for the weather observed 


temperatures of 871 and 899 deg 

respectively wee ay de mote 
on the corrosion scale morphologies, scale composi- 
tions and thicknesses, intergranular penetration of the 
—— ama and metal recession. (ERA citation 
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In the framework of a comparative analysis of the use 
of the alternative energy sources gas, electricity and 
district heat, more precise data are Soaies regarding 
district heat transport. The investigated possibilities for 
such district heat transport over larger distances con- 
Stitute conventional systems with ideal flow and reflux 
pipes; a two-pipe system (heat pump installation, reflux 
pipe without thermal insulation); one-pipe system (heat 
pump, water heated in the thermal power plant); 
system of ‘cold district heat’; transport system (trans- 

port by rail or ship). With the various alternative trans- 
mm possibilities for district heat, some items touched 
on are the fol ; annual continuous curves, calcu- 
lation bases, breaking up of heat output, heat genera- 
tion cost, temperature conditions, water treatment, 
transport nets and cost functions as a function of flux 
temperature with and without heat pump. The detailed 
descriptions o' the individual district heat transport 
sectors are completed by diagrams and tables con- 
tan information on the individual alternative sec- 
tors. (ERA citation 12:024898) 
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ing demand by sources other than heati 
yee ren ye Hamre , the development o 
| and process heat is in 


are evaluated, and the economic effi- 
ciency of thermal insulation measures is pointed out. 
This includes the results of studies and cost savings 
achieved with heating systems by thermal insulation 
measures. Conclusions are drawn as to the presuma- 
ble transmission heat requirement for the year 2000. 


settlement types 
(ERA citation 12:025107) 
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Conditions 
B. Kalkum, and F. Haeubi. May 81, 155p NP- 


7751719 

In German. 

U.S. Sales Only. Portions of this document are illegible 
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This contribution to the investigation of ways and 
means of meeting energy demand from sources other 
than fuel oil presents the load conditions for a satisfied 
heat demand as well as the bases for establishing that 
heat demand for space and water heating. It describes 
the house as an energetic system and the function of 
heating/ventilation/air-conditioning systems in the 
heat balance as well as calculation and 

bases. Explanations deal furthermore with the determi- 
nation of space heat requirements by pointing out de- 
mands on in-house climate (comfort, air hygiene), an- 
thropogenic heat production and external climate. 
Heat losses are indicated; so are solar heat gain = 
the heating system's automatic contro! capability. Es- 
tablishment and significance of hot water requirement 
are dealt with. Differences as compared to the stand- 
ard heat requirement and to the actual maximum load 
are pointed out, and the determination of the annual 
heat requirement of a building is described as well as 
the time characteristics of heat demand. Finally calcu- 
lation methods (collection of formulas) for transmis- 
sion and ventilation heat requirement as well as for 
water heating and new buildings are given and maxi- 
mum performances and annual heat requirement 
pointed out. (ERA citation 12:025108) 
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In on Alternative Energy Sources to Be 

Used Instead of Oil ( Concept) in 
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Evaluation of the Use of the Alternative 

nergy Sources, Gas, Lm ne District Heat, by 

eee of Studies, Practical | 
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Subsection A.4.1 ‘Energy supply’ of research project 
ET 5286 A comprises three chapters: 1) Techno! 

and cost of thermal power plants with fluidized-bed 
combustion and with supercharged steam generator; 
2) Alternative fluidized-bed furnaces for a coal-fueled 


heat-and-power plant; 3) Economic assessment of 

multistage water heating systems using heat from dif- 
ferent types of power plants. Separate records are 
available for each of the three chapters. (ERA citation 
12:025510) 
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‘atent, 


F. Edelstein. Filed 15 Jul 85, patented 12 May 87, 7p 
N87-22950/6, PAT-APPL-6-755 288 

Supersedes PAT-APPL-6-755 288, N86-20721 (24 - 
11,p 1771. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent t available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A pumped loop two-phase heat transfer system, oper- 
—. a nearly constant temperature throughout, in- 
a plurality of independently — grooved 
capillary heat excha plates supplied with working 
fluid through i flow modulation valves con- 
nected to a liquid supply line, a vapor line for collecting 
vapor from the heat exchangers, a condenser between 
the vapor and the liquid lines, and a fluid circulating 
pump between the condenser and the heat exchang- 
ers. 
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ment. 

Final rept. 20 May 82-30 Jan 86, 

S. Abens, and M. Farooque. Apr 87, 41p AFWAL-TR- 
86-2115 

Contract F33615-82-C-2201 


A five kilowatt Phosphoric Acid Fuel Cell (PAFC) power 
plant, with the ability to operate on neat methanol, was 
developed and tested. Overall thermal efficiency at full 
load (based on the lower heating value of methanol) 
was 32 percent. Keywords: Carbinols, Fuel cells, 
Power plant, Phosphoric acid, Methanol, Reforming. 
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Oregon Graduate Center, Beaverton. Dept. of Applied 
Physics and Electrical ae 

lectrodes for Ad- 


vanced Thermionic Converters, 

P. R. Davis, and G. A. Schwind. 1986, 10p AFOSR- 
TR-87-0632 

Grant AFOSR-83-0105 

Pub. in Applied Surface Science, v25 p355-363 1986. 


The utility of low work function emitter materials for ad- 
vanced thermionic energy converters is discussed. 
Recent e: ——— results obtained for the (310) 
face of La a prototype advanced emitter surface, 
are presented and discussed. The availability of this 
and other thermally stable, low work function materials 
offers considerable promise for the future of advanced 
thermionic energy conversion. Keywords: Advanced 
thermionic energy converters; Low work function emit- 
ter; Cesium; Reprints. 
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This document summarizes the research and develop- 
ment activities sponsored by the Wind/Ocean Tech- 
nologies Division of DOE during fiscal years (FY) 1984 
and 1985. The summary is organized into the following 





sections: an introduction to the Federal Wind Energy 
Program, its history, and current research directions; 
— program's eager han for FY 1984 and FY 1985; 
ed = $ budget; highlighted accomplishments of 

field laboratories in ary 1984 and FY 1985; 

te program's future role; an index to and summaries 
of individual projects and contracts managed by each 
laboratory; and a bibliography of publications 


major 
produced by DOE and its laboratories in FY 1984 and 
FY 1985. (ERA citation 12:024755) 
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Report. 
K. H. Hohenemser. Jan 87, 62p SERI/STR-217-3002 
Contract ACO2-83CH10093 
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This report describes research conducted at Washing- 
ton University to address whether or not conventional 
blade-pitch control of wind turbines can be replaced by 
rotor yaw control. The test equipment consisted of a 
horizontal-axis wind turbine, mounted on a 60-ft tower, 
with an , vane-controlied, passive-cyclic-pitch 
(PCP) rotor 25 ft in diameter. The automatic rotor-con- 
trol system was passive. Some erratic yawing at low- 
speed, power-on operation was corrected with a 
larger-area tail vane and a tail boom. The tur- 
bine was tested at gusts of up to 60 mph. The power- 
off rotor speed was always kept fairly constant. The 
results would indicate smooth low-load storm survival. 
Generator cut-in and cut-out were achieved with a 4 
tal controller responding to rotor speed. Torque 

found to peak at twice the value predicted by “tT ~ powed 
ventional prop code. Overall, the PCP rotor continued 
to function very well, even at high yaw rates and wind 
velocities. However, the combination of the passive 
furl control system and a fast-reacting, wind-following 
tail vane caused some problems that could not be cor- 
rected at the time. (ERA ciiation 12:024765) 
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A. C. Hansen. Jan 87, 56p Sep SERI/STHL2T 217-3050 
Contract AC02-83CH10093 
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This report documents and describes a single degree 
of freedom computer model for predicting the teetering 
motion of a two-bladed wind turbine rotor with a teeter- 
ing hub. The model is intended for use by designers in 
selecting “worst case’ conditions and in deter- 
mining sensitivity of teetering motion to the wide varie- 
ty of machine and wind characteristics which must be 
considered. It is a relatively simple method requiring 
minimal computing hardware and 
time or cost. Thus, it is well suited to rapid 
trade-off studies and point design calculations. Details 
of the model and a comparison of some predicted and 
measured teetering motions are presented. Complete 
Fortran 77 listing and user's guide are included. (ERA 
citation 12:024766) 
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Vertical Axis Wind Turbine Test Bed. 
P. C. Klimas. 1987, 5p SAND-86-1222C, CONF- 
870307-16 
Contract AC04-76DP00789 
ASME/JSME/ISES solar energy conference, Honolu- 
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Sandia National Laboratories has designed procured, 
and is erecting a 34-meter diameter vertical axis wind 
turbine test bed. The turbine incorporates many inno- 
vative features to investigate possible reductions in the 
cost-of-energy produced by wind energy conversion 
systems. These features include: blade element airfoil 
sections designed specifically for wind turbines, vari- 
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able chord-variable section modular blades, stress re- 
\ discontinuous slope blades, and variable 
generation capabilities. The 
modular blades allow for relatively simple partial con- 
pet mer = ep Based on Sandia's twelve years 
wind turbine research and testing, the test bed is 
heavily instrumented. The data acquisition and analy- 
sis system is capable of rapidly treating large amounts 
of information on both attended and unattended 
bases. A comprehensive test plan has been formulat- 
ed. The turbine is intended to be the primary Depart- 
ment of Energy vehicle for validating concepts intend- 
ed to improve vertical axis wind energy conversion 
systems. (ERA citation 12:024761) 


743,269 
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30 Dec 86, 16p DOE/CE/15279-T2 
Contract FG01-86CE15279 
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chased parts to finish the aes are on 

feedback control chain purchased, and one 

pulleys was made. A satety device, that 

tional, is being igned and constructed. This addi- 
tion would prevent damage to the equipment if 

the hydraulic fluid were lost for some reason. (ER. 
tation 12:024754) 
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This report constitutes the proceedings of a workshop 
on the Prospects and Requirements for Geographic 
Expansion of Wind Power Usage held March 5-6, 
1986, in Dallas, Texas. The workshop was sponsored 
by the Electric Power Research Institute (EPRI) in co- 
Senn’ s with the Solar Energy Research Institute 
ERI). SER! is operated by Midwest Research insti- 
tute for the US Department of Energy. The workshop 
Participants concluded that there are a number of 
areas in the United States with substantial wind re- 
sources. Determining the potential.for development of 
these resources for wind power will require local, de- 
tailed wind measurements. The participants saw no 
technol barriers to more wi ead of wind 
power. T! considered the greatest potential for ad- 
vancement of wind power techno to be in the ap- 
plication of power electronics to variable speed 
wind turbine operation and to integrate and improve 
wind power station control and protection. Al 
wind power stations were seen as posing no heal 
hazards, public and utility acceptance of the technolo- 
gy, the participants agreed, will require str educa- 
tional activities in all aspects of wind power. impli- 
cations of these conclusions for the research Ee. 
grams of EPRI and other sectors are discussed. (ERA 
Citation 12:024752) 
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Preliminary Evaluation of the of Wind 

Tunnel and Numerical Simulations of the 

Wind Flow over a Wind Farm. 

: z Barnard, and H. L. Wegley. Jan 87, 30p PNL- 
105 

Contract ACO6-76RL01830 


This report is an analysis of physical and numerical 
model! simulations of the wind flow over complex ter- 
rain. The specific area to which these models were ap- 
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145p 


A survey was conducted of currently available thermal 
energy stor: and flywheel energy storage technolo- 
and may apply to 
in 


power system components by ing 

eration over the duration of both the bursts and the 
regeneration time. The degree of size reduction de- 
pends principally on the required regeneration time. 
(ERA citation 12:024863) 
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Final “yy 
G. Cramer, and P. Drews. Dec 86, 66p BMFT-FB-T- 
86-094 
in German. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


To investigate which part of the total energy demand 
of the camping site * See’ is covered due to 
the wind energy converters, a measurement system to 
record wind speed and energy consumption has been 
designed and installed. The data which has been 
taken in the period of one year was analysed and rep- 
resented by graphs. By means of this evaluation rec- 
ommendations for the of the wind energy con- 
verters to be installed be made. With 40 figs. 
(ERA citation 12:018057) 


743,276 
DE87751721/GAR PC A15/MF A01 
Energie- und Wasserwerks Rhein-Nackar A.G., Mann- 


heim (Germany, F.R.). 
on Energy Sources to > 


Systems. 
F. Klosa. Nov 82, 347p NP-7751721 
In German. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This two-part contribution to investigations regarding 
possible substitutes for the energy source heating oil 
in the Rhine and Neckar region first of all gives a com- 
parative analysis of the use of gas, electricity and dis- 
trict heat based on new investigations, studies, and 
publications. Starting from the grouping of heat gen- 
eration systems according to the categories single- 
room, flat, central and district heating systems (service 
connection types, cost of the transmission station), the 
report deals with the later installation of a central heat- 
ing system and its service connection to the district 
heat line (boiler, high-efficiency boiler) as well as with 
energy storage at the site of consumption and the heat 
pump system. Subsequently selected cyclic processes 
and modes of operation are explained (compression, 
absorption) and heat pumps for heating purposes, 
energy boxes and solar systems presented. The 
second part of the report is concerned with energy 
transmission and central heating stations in buildings 
as well as with erp ene Figures are provided 
regarding the cost of different types of heating, includ- 
ing heat pump, solar plant with oil-fired boiler and solar 
absorber. (ERA citation 12:025109) 
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St 
Range 973 to 1400 K. 
A. K. Misra, and J. D. Whittenberger. 1987, 23p NAS 
1.15:89913, E-3563, NASA-TM-89913 
Proposed for presentation at the Intersociety Energy 
Conversion Engineering Conference (22nd), Philadel- 
phia, PA., 10-14 A 7. Sponsored by AIAA, ANS, 
ASME, SAE, IEEE, ACS and AICHE 


Multicomponent fluoride salt mixtures were character- 
ized for use as latent heat of fusion heat storage mate- 
nals in advanced solar dynamic space power systems 
with operating temperatures in the range of 973 to 
1400 K. The melting points and eutectic composition 
for many systems with published phase diagrams were 
verified, and several new eutectic compositions were 
identified. Additionally, the heats of fusion of several 
binary and ternary eutectics and congruently melting 
intermediate compounds were measured by differen- 
tial scanning calorimetry. The extent of corrosion of 
various metals by fluoride melts was estimated from 
thermodynamic considerations, and equilibrium condi- 
tions inside a containment vessel were calculated as 
functions of the initial moisture content of the salt and 
free volume above the molten salt. Preliminary experi- 
mental data on the corrosion of commercial, high-tem- 
perature alloys in LiF-19.5CaF2 and NaF-27CaF2- 
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36MgF2 melts are presented and compared to the 
thermodynamic predictions. 


743,278 
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of Technical Physics. 

eee of Thermal Processes in a Hybrid 


P. age Lund. 16 Apr 87, oD TKK-F-A609, ISBN-951- 


754-115-5 


The report gives a detailed description of the time-de- 
pendent thermal processes in a hybrid heat storage. 
The hybrid comprises a buried water storage and is 
surrounded by several vertical heat exchanger pipes in 
the ground. Different operational modes of the storage 
system is also discussed. The models developed are 
ated in a fast-run simulation program, called 
HYBTES, which is available both for a mainframe com- 
puter and an IBM PC. 
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Java y he the NTIS 
ett . for May 83-Jun 87. 
sue 87, 189p 
Supersedes PB85-868511. 
This bibliography contains citations concerning ther- 
mal energy storage in reservoirs, aquifers, rock beds, 
molten salts, and manufactured stor: devices, such 
as Trombe walls and direct gain cells. The citations 
cover the design, evaluation, theory, and materials 
used. Some citations report on effects of seed uibtog. certain 
storage media, such as aquifers. (This upda’ 
raphy contains 399 citations, 114 of —~ are ae en- 
tries to the previous edition.) 
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In August 1986 the President reaffirmed the Adminis- 
tration’s strong support for development of a 750 mil- 
lion-barrel Strategic Petroleum Reserve and commit- 
ted the Administration to filling the Reserve throughout 
fiscal year 1987. During 1986, a number of bills related 
to the Strategic Petroleum Reserve were enacted. As 
of December 31, 1986, the Strategic Petroleum Re- 
serve crude oil inventory was 511.6 million barrels of 
crude oil, an increase of 18.3 million barrels over the 
1985 year end inventory of 493.3 million barrels. The 
Strategic Petroleum Reserve was filled at an average 
fill rate of 51,430 barrels per day during 1986. During 
the calendar year 1986, the Strategic Petroleum Re- 
serve increased its crude oil storage capability from 
509.4 million barrels to 550.7 million barrels, adding 
approximatel % 27.4 million barrels of new storage ca- 
pacity at the Bryan Mound storage site and 13.9 million 
barrels at the West Hackberry storage site. As required 
by the Energy Policy and Conservation Amendments 
Act of 1985, enacted July 2, 1985, the Department of 
Energy conducted a test sale of Strategic Petroleum 
Reserve crude oil between November 18, 1985 and 
January 31, 1986, to test the Strategic Petroleum Re- 
serve’s drawdown and distribution capabilities. In addi- 
tion to the test sale, three subsequent tests of the Stra- 
tegic Petroleum Reserve's physical drawdown capa- 
bilities were conducted. Substantial progress was 
made in distribution enhancement program during 
1986, with the construction of a 46-mile oil distribution 
pipeline from Bryan Mound to the ARCO common car- 
rier pipeline system at Texas City, TX. 9 figs., 9 tabs. 
(ERA citation 12:022199) 
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The Evaluation of Uranium Resources and Economic 
Analysis (EUREKA) model, sometimes called the Ura- 
nium Market Price and Supply (UMPS) model, is in- 
tended to assist a user in forecasting uranium market 
behavior and to give preliminary evaluations of individ- 
ual uranium ventures. EUREKA is used to examine the 
supply/demand situation in the uranium market with a 
year-by-year calculation. Using an initial data fit to 
recent Department of Energy estimates of uranium re- 
serves, the EUREKA code classifies the reserve inven- 
tory into 75 groups and evaluates the cost at which 
production would be profitable for each group of re- 
serves. After comparing this cost with current prices, 
a = determines whether to put an individual re- 

‘oup into production to meet future needs. Soft- 
pennhoy ription: The model is written in the FOR- 
TRAN programming language for implementation on a 
IBM 3033 Computer using the OS/MVS operating 
system. Memory requirement is 500 K bytes. 
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General Accounting Office, Washington, DC. Re- 

sources, Community and Economic Development Div. 

Naval Petroleum Reserve-1: Data inaccuracies 
Production and Ownership Issues. 

Briefing rept. 

Mar 87, S6p GAO/RCED-87-105BR, B-215489 


The report presents an examination of whether the 
rate of oil production at the Naval Petroleum Reserve 
(NPR-1) located at Elk Hills in Kern County, California, 
meets the requirements of Public Law 94-258. Con- 
gressional action opened NPR-1 to full production in 
1976 and required that oil be produced at the maxi- 
mum efficient rate (MER). The study reviewed DOE 
computer reports of cumulative production from the 
start of production until October 1986, and further ana- 
lyzed this data by individual well, including allocation 
factors and production totals. Well histories and logs 
for the two major producing pools were also reviewed 
and analyzed. 
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General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Deveiopment Div. 
= i An Analysis of Oil Fill Altiernatives. 
riefi 

May 87, a6p GAO/RCED-87-14BR, B-208196 

The report provides an analysis of possible oil fill rate 
options for the Strategic Petroleum Reserve (SPR) and 
annualized construction and petroleum acquisition 
costs. Particular interest was expressed in: (1) the De- 
partment of Energy's (DOE) current construction and 
fill rate policy; (2) the maximum achievable fill rate for 
available storage capacities under current construc- 
tion policy; (3) a fill rate of 100,000 barrels per day; and 
(4) other feasible fill rate options. 
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Projects domestic and international nuclear energy re- 
quirements into the long-term (through 2020). The 
WINES, an aggregated demand-based partial equilibri- 
um model, generates nuclear energy requirements in a 
broad context of national and regional economic activi- 
ty, labor force population and productivity, ener: 

demand measured at end uses, price and income ef- 
fects, and electricity production. The WINES model 
serves as a flexible tool with which to assist DOE pro- 
gram offices and other government agencies in their 
analyses of long-term nuclear energy demand and 
supply, and to support cooperative efforts between the 
United States and the Nuclear Energy Agency and the 
International Energy Agency of the Organization for 
Economic Cooperation and elopment 
(OECD)...Software Description: The model is written in 
the FORTRAN programming language for implemen- 
tation on a IBM 360/370 Computer using the OS/MVS 
operating system. Memory requirement is 500 K bytes. 
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The Haverhill Solar Energy System is a large-scale 
solar energy system that provides approximately 4 bil- 
lion Btu per year pf process heat for the USS Chemi- 
cals-Haverhill Plant. The Haverhill solar system occu- 
pies more than 3 acres, and has 60 separate solar col- 
lector rows, arranged in three banks of 20 rows each. 
Each row has six reflector panels, and each of these 
panels has an aperture area of 140 square feet. The 
360 ground mounted, single-axis tracking, concentrat- 
ing solar collectors have a total aperture area of 
50,400 square feet. This report documents the solar 
system design, data acquisition system, history of the 
project and upgrades to the present operating system. 
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Although numerous options for the production of fuels 
from microalgae have been proposed, our analysis in- 
dicates that only two qualify for extensive development 
- gasoline and ester fuel. In developing the compari- 
sons that support this conclusion, we have identified 
the major areas of microalgae production and process- 
ing that require extensive development. Technology 
success requires developing and testing processes 
that fully utilize the polar and nonpolar lipids produced 
by microalgae. Process designs used in these analy- 
ses were derived from fragmented, preliminary labora- 
tory data. These results must be substantiated and in- 
tegrated processes proposed, tested, and refined to 
be able to evaluate the commercial feasibility from mi- 
croaigae. The production of algal feedstocks for proc- 
essing to gasoline or ester fuel requires algae of high 
productivity and high lipid content that efficiently utilize 
saline waters. Species screening and development 
suggest that algae can achieve required standards 
taken individually, but algae that can meet the integrat- 
ed requirements still elude researchers. Effective de- 
velopment of fuels from microalgae technology re- 
quires that R and D be directed toward meeting the 
integrated standards set out in the analysis. As tech- 
nology analysts, it is inappropriate for us to dictate how 
the R and D effort should proceed to meet these 
standards. We end our role by noting that alternative 
approaches to meeting the feasibility targets have 
been identified, and it is now the task of program man- 
agers and scientists to choose the appropriate ap- 
proach to assure the greatest likelihood of realizing a 
commercially viable technology. 70 refs., 39 figs., 35 
tabs. (ERA citation 12:024718) 
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The goal of the Aquatic Species Program is to develop 
the technology to produce gasoline and diesel fuels 
from microal grown in saline waters of the desert 

it. Three major task areas are important to 
the economical development of this technology: biol- 
ogy, engineering, and analysis. Biological activities in- 
clude aces | characterizi ~y and improving mi- 
croalgae species. More than microaigae strains 
have collected to date. With the intensive collec- 
tion efforts, the program now has strains that can toler- 
ate wide environmental fluctuations, from 10 sup 0 to 
35 sup 0 C and 10 to 70 mmho cm sup -1 . Rates of 
productivity increased from 10 to 20 g dry wt m sup -2 
d sup -1 in 1982 to greater than 50 g dry wt m sup -2d 
Sup -1 under laboratory conditions and more than 35 g 
dry wt m sup -2 d sup -1 in outdoor systems in 1986. 
Lipid content of the algal cells also increased signifi- 
cantly. A current problem is that salinity- and tempera- 
ture-tolerant species do not have high productivity and 
produce large amounts of lipid. Therefore, basic re- 
search is under way in genetic engineering to put all 
three characteristics into one or two strains. Engineer- 
ing research focused on polymer harvesting of mi- 
croaigae. Aggressive research is needed, but the im- 
provements defined are within the bounds of attain- 
ability. A major concern has been the availability of 
saline water resources in the desert Southwest. It has 
been recently demonstrated, however, that there is 
sufficient saline water in Arizona and New Mexico to 
produce at least one quad of energy from microaigae. 
(ERA citation 12:024719) 
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In this lecture an overview of the heat- and mass-trans- 
fer phenomena of importance in ocean thermal energy 
conversion (OTEC) is presented with particular em- 
phasis on open-cycle OTEC aoeee. Also included is 
a short historical review of OTEC developments in the 
past century and a ——— of open- and closed- 
cycle thermodynamics. Finally, results of system anal- 
yses, showing the effect of plant size on cost and the 
near-term potential of using OTEC for combined power 
production and desalination systems are briefly dis- 
cussed. (ERA citation 12:026606) 
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This report contains a survey of the scientific literature 
relevant to materials that are candidates for use in re- 
ceivers of very highly concentrated solar energy. This 
review includes literature up to 1985. Over one hun- 
dred references were found that bear on the high-flux 
(greater than or equal to1 MW/m sup 2 ), high-temper- 
ature (greater than or equal to 700 deg C) behavior of 
candidate materials or the fundamental physics and 
chemistry of the high-flux environment. The majority of 
them suggest the direction of further work. There is no 
combination of materials that, on the basis of current 
knowledge, with certainty would prove practical in 
such an environment. (ERA citation 12:026605) 
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Laser-assisted processing techniques for producing 
high-quality solar cell metallization patterns have been 
investigated, developed, and characterized. During the 
early stages, preliminary investigations were carried 
out on a variety of promising laser-assisted metalliza- 
tion schemes, and the best of these was selected for 
further development. A comprehensive literature 
search initially yielded information on state-of-the-art 
laser-assisted techniques for metal deposition such as 


or 


plating yielded very promising 
on een eae 
as 12 mu m/s being achieved. Metal deposition experi- 
ments were carried out laser-assisted pyroly- 
6 eee i 


cas Uh, 4 eee catia the yielded fine, 
adherent silver lines. Solar cell comb metallization pat- 
using this technique, each pattern 


Studies were carried out as a 


ness. Solar cells were fabricated and characterized 
= On metallization scheme. (ERA citation 
12:024701 
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This report presents the fiscal year 1985 activities, ac- 
complishments, and planned research efforts of the 
Bioca’ Project of the US Department of Energy, 
Energy and Utilization T: _ 
gram. In the Molecular Moedling and Applied. 

work element, sasarch eenaan amend: 
ulation studies to establish the ' ical basis of 
high temperature tolerance in a selected enzyme and 
the catalytic mechanisms of three species of another 
enzyme, and on determining the of plamid am- 
plification and stability of several DNA bacterial strains 
where the DNA plasmid had been inserted directly into 
the bacterial chromosome. in the Bioprocess Engi- 
neering work element, research focused on studies of 
plasmid propagation and the generation of models for 
plasmid replification and gene expression control in re- 
combinant microorganisms, on developing methods 
for preparing immobilized biocatalyst beads for use in 
a fluidized bed reactor system, and on developing an 
enzyme encapsulation method for suspension in non- 
aqueous solutions. In the Process Design and Analysis 
work element research focused on further refinement 
of a test case simulation of the economics and energy 
efficiency of alternative biocatalyzed production proc- 
esses, on developing a candidate bioprocess to deter- 
mine potential for eee energy consumption and fa- 
cility/operating costs, and on a techno-economic as- 
sessment of potential advancements in microbial am- 
monia production. (ERA citation 12:024699) 
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An assessment is provided of solar thermal parabolic 
dish technology for electrical power generation. The 
assessment is based on the development program un- 
dertaken by the Jet Propulsion Laboratory for the US 
Department of Energy and covers the period from the 
initiation of the program in 1976 through mid-1984. 
The program was founded on developing components 
and subsystems that are integrated into parabolic dish 
power modules for test and evaluation. The status of 
the project is summarized in terms of results obtained 
through testing of modules, and the implications of 
these findings are assessed in terms of techno-eco- 
nomic projections and market potential. The techno- 
economic projections are based on continuation of an 

tionary technological development program and 


ment effort are summarized for each major subsystem 
concentrators, receivers, and engines. The 
ramifications of these pe a are assessed 


| objectives and strate- 
gies. (ERA citation 12:024729) 
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The project reported consisted of two phases. The ob- 
jective of the first was, np Ane egy oF 8 
ment, to determine those process parameters in 
epitaxial deposition which would yield adequate minor- 
ity carrier lifetimes in the deposited layers to make 
them suitable for use in crystalline silicon solar cells. A 
second task was to develop a method for the meas- 
urement of these lifetimes which could not be ac- 
cessed with the commonly applied methods. The ob- 
jective of the second phase was to refine the lifetime 
measuring method calied Absolute Light Beam in- 
duced Current (ASLBIC), establish its reliability and 
transportability, perform a comparative assessment of 
other potentially applicable methods, and possible 
select or develop a better method. The study on minor- 
ity carrier lifetimes obtainable in CVD layers is summa- 
rized. The ASLBIC method is described, followed by a 
theoretical discussion of dynamic techniques, applica- 
tions and implementations. The merits and limitations 
of the various experimental methods are compared. 
(ERA citation 12:024702) 
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The “electrochemical activities” of various substituted 
hydroxylamine and hydrazine compounds were com- 
pared with respect to their ability to interact with the 
intact O sub 2 -evolving system. In addition it was 
shown that Mn sup 2+ is a very effective donor to in- 
activated PSIi centers (reaction rate of approximately 
10 sup 2 s sup -1 mu M sup -1 ) but acts no differently 
than other artificial donors, and is not prebound at the 
inactivated centers 
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We have been using two analytical techniques devel- 
oped in-house to study aspects of PS II function. Mass 
spectrometric experiments made use of a ‘‘flash-yield 
inlet” that provided good time response (<1 s) and 
high sensitivity (pmoles/fiash). Spectrophotometric 
Studies were Carried out using an apparatus that was 
specially designed for kinetic measurements of light- 
induced absorbance changes (250 to 800 nm) in the 
(sub-) ms time range. Many of these studies made use 
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of “competitive inhibitors” of H sub 2 O oxidation in- 
cluding NH sub 2 OH and NH sub 2 NH sub 2 . These 
compounds, which are analogs of (two molecules of) H 
sub 2 O, share the ability to compete with and override 
H sub 2 O oxidation without destroying the O sub 2 
system. During the course of this program we found it 

pany | to modify our mass spectrometer inlet 
system. This modification, which really entailed the de- 
velopment of a new system, is described. 6 figs. (ERA 
citation 12:024700) 
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The Tenth DOE Solar Photochemistry Research con- 
ference cosponsored by the Division of Chemical 4 
ences, Office of Basic Energy Sciences, US 
ment of Energy and the Natural Sciences and ~~ 
Research Council of Canada was held on 
June 8-12, 1986, at the Pillar and Post Conference 
Center in Niagara-on-the-Lake, Ontario, Canada. This 
volume contains the program of the meeting, the ab- 
stracts of 29 formal presentations and 46 posters. In 
commemoration of the 10th anniversary of this confer- 
ence, a special session was held in which James R. 
Bolton of the University of Western Ontario presented 
an overview of past accomplishments and served as 
moderator for a panel comprised of Melvin Calvin, Nick 
Serpone, Michael Wasielewski and Mark Wrighton, 
who discussed future directions of solar photochemi- 
= conversion research. A transcript of these pro- 
! is included in this volume. (ERA citation 
$2: 024708) 
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This study is aimed at providing a relative comparison 
of the thermodynamic and economic performance in 
electric applications of several concepts that have 
been studied and developed in the DOE solar thermal 
program. Since the completion of earlier systems com- 
parison studies in the late 1970's, there have been a 
number of years of progress in solar thermal technolo- 
gy. This progress has included development of new 
solar components, improvements in component and 
system design detail, construction of working systems, 
and collection of operating data on the systems. This 
Study provides an updating of the expected perform- 
ance and cost of the major components and the over- 
all system energy cost for the concepts evaluated. The 
projections in this study are for the late 1990's time 
frame, based on the capabilities of the technologies 
that could be expected to be achieved with further 
technology development. (ERA citation 12:024730) 
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The grant involved two proposed activities: the devel- 
opment and adoption of solar access protection ordi- 
nances, and assistance to local jurisdictions in devel- 
oping programs and methods to decrease their electri- 
cal energy use. The solar access protection ordi- 
nances were to include three elements: zoning ordi- 
nance standards governing the siting of buildings on 


existing lots, vegetation control standards to be inciud- 
ed in the zoning ordinance, and subdivision design 
standards. The project application stated that “the 
short term milestone of the solar access project will be 
the final adoption of solar access ordinance provisions 
by local governments in Tillamook County. Evaluation 
of the project’s success will be measured by the 
number of cities which adopt such provisions into their 
ordinances." By this standard the project was not suc- 
cessful. Tillamook County, nor any Tillamook County 
cities adopted solar access protection ordinances. 
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This report is a review of the planning process used by 
the Active Solar Heating and Cooling Program, Office 
of Solar Heat Technologies, US Department of Energy 
as it pertains to a pri t title, “An Industry Assess- 
ment of Solar Building R and D Needs.” This report will 
restrict its Gocunsion to the active solar planning as- 
pects of this particular project, and will not ess 
Congressional plans for funding the DOE solar pro- 
grams, DOE national laboratory planning procedures, 
internal DOE programmatic directives and procedures, 
or planning activities provided by DOE serv- 
ices contractors. The purpose of the DOE planning 
process is to establish a systemmatic procedure for 
developing a future program of activities. The DOE 
procedure is designed to include an assessment of 
current goals and objectives, review direction of the 
overall program, and appraise present program activi- 
ties to assure they are in tune with the public interest 
and private sector needs. This project was designed to 
provide broad private sector input to the process. 
(ERA citation 12:024738) 
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This report gives the experimental plan for validating 
the component models developed by Drexel University 
and TP! for studying control problems encountered in 
solar heating and cooling systems. The experimental 
validation is to be performed using CSU's Solar House 
Ill system. This report gives the guidelines for perform- 
ing the first set of experiments, namely those which 
determine the time constants, time delays and gain/ 
loss constants that characterize the dynamic ee 
ance of each component of the solar system, specifi- 
cally, the collectors, transport piping and chiller. The 
details of the experimental plan are presented. (ERA 
citation 12:02661 2) 
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A summary of discussions on the system equations, 
control, measurement and data analysis of the chiller 
is presented. The overall system diagram is illustrated. 
(ERA citation 12:026613) 
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A number of experiments that were performed on solar 
collector loops are outlined. (ERA citation 12:026616) 
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Although a significant number of solar powered heat- 
ing and cooling systems have been installed, their per- 
formance has often been sub-optimal and unsatisfac- 
tory. Often, this has been due to the lack of proper 
controllers and the governing control strategy. In re- 
sponse to this situation the Department of Energy has 
awarded Drexel/TP! a multi-year contract to conduct a 
simulation and validation studies aimed at a 
the understanding of the design and implementation o 
control strategies and operations for reliable and opti- 
mal system performance. During the first year of the 
contract, activities have centered in four major areas: 
(1) assisting CSU in the specification of appropriate 
equipment needed for data collection and manage- 
ment; (2) working with CSU in developing an in-situ val- 
idation program for components and system perform- 
ance; (3) review of simulation work, on-going or com- 
pleted, that impacts on this study; and (4) completion 
of five tasks in accordance with the work plan submit- 
ted with the original proposal. 
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This manual on financing alternatives for funding bio- 
mass energy systems was prepared through funding 
provided by the Southeastern Regional Biomass 
Energy Program (SERBEP), which is administered by 
the Tennessee Valley Authority for the US Department 
of Energy. It is intended for use by private industry in 
evaluating the attractiveness of biomass systems as 
an alternative energy source. The manual focuses on 
considerations, alternatives and issues involved in ob- 
taining project funding, discusses the major financing 
options and their tax implications. Basically, in attempt- 
ing to finance any project, a company must convince a 
lender (or some representative of a lender such as a 
bond underwriter) of the creditworthiness of the com- 
pany and the soundness of the project. Each lender 
has his own definition and criteria for ‘creditworthi- 
ness.” These typically involve measures of earning 
power and/or measures of the kinds of assets (proper- 
ty, inventory or accounts receivable) a company pos- 
sesses. It is important for a potential borrower to have 
a sense of the criteria these lenders use and the effect 
that each method of financing will have on the compa- 
ny's profitability. This manual is intended to guide com- 
panies through analysis of the financing consider- 
ations of a biomass project, which are distinct from the 
operating considerations. 7 refs. (ERA citation 
12:024696) 
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This collection of case studies demonstrates the diver- 
sity of biomass energy systems that are “here and 


now” a technical and economic reality throughout the 
region. The attached map shows the a disper- 
sion of the case study tani facilities, with each state repre- 
sented by a minimum of four case studies. Following 
the map is a matrix which shows the diversity of bio- 
mass options in terms of the types of facilities and in- 
dustrial processes served and in terms of the biomass 
feedstocks used and the conversion systems em- 
ployed. The matrix lists each case study, alphabetically 
by state and alphabetically within states, and summa- 
rizes the tech ies employed at each. This can be 
used as an index for locating facilities using technol- 
ogies of particular interest. The case studies them- 
selves follow. These are arranged alphabetically by 
states and within states. Each case study is also num- 
bered to correspond with the listing in the matrix. (ERA 
Citation 12:024698) 
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Installations identified as biomass energy facilities are 
listed by state and installation type: a (fuel), com- 
bustion, gasification, methane and fuel supplier; 1019 
installations are represented. A description and the as- 
sociated plant specifications are gi where avail- 
able. Reference is directed to SERIES-online, a data- 
base specifically ' to support communications, 
from which this directory was reproduced. (ERA cita- 
tion 12:024720) 
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The goal of this set of experiments is to measure the 
parameters of the dynamic models developed for each 
it of the solar cooling system, specifically: 
(1) thermal time constants of each solar system com- 
ponent under flow and stagnant conditions; (2) transit 
time, of a slug of heat, through each component under 
different flow rates; (3) apt or loss coefficients 
for each component under different flow rates; and (4) 
characterize the interface region between the various 
components under stagnant conditions. The experi- 
mental system used is the CSU Solar House |i! system. 
Only the east set of collector arrays was used for the 
experimental validation studies. This report describes 
the experiments, and the experimental results, for the 
collection loop only. (ERA citation 12:026614) 
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In 1980, British Alcan Aluminium Ltd. decided to inves- 
tigate the potential benefits of high-velocity burners. It 
was considered that optimum energy savings would 
only be achieved if the high velocity burners were op- 
erated in conjunction with modern instrumentation, 
which facilitates more efficient furnace control, and im- 
provements were made to the refractory linings of the 
furnace. Calculations indicated that six high-velocity 
burners, together with the other improvements, could 
reduce fuel costs by approximately 30% and give a 
payback period of approximately two years. Overall, 
the possible future replication saving to the aluminium 
industry was estimated, at the start of the project, to be 
Pound 750,000/year. (ERA citation 12:025133) 
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Because amorphous silicon solar-cells are easily fabri- 
cated by the plasma CVD method and it is possible to 
obtain a large-area thin film, they have been expected 
to be the most promising low-cost solar cells, and have 
been studied and developed actively by various 
groups. They have been used for indoor consumer 
products, such as calculators, watches and clocks, but 
they are also coming to be used as outdoor portable 
power supplies. A new amorphous silicon solar-cell 
has been for in calculators and remote-con- 
trol units of TV sets. Through studies of the transpar- 
ent electrode, the optimum conditions of p-type doped 
amorphous silicon carbide and the low-level boron 
doping technique to the i-layer, in the structure of 
giass/ITO/pin/metal, the newly developed amor- 
phous silicon solar-cell has efficiency 30% higher than 
conventional ones under fluorescent light. 
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B. L. Stickney. May 87, 38p NMADI-2-74-4628 
Sponsored by New Mexico Research and Develop- 
ment Inst., Santa Fe. 


A variety of materials and methods were investigated 
as a means to reduce the cost of the Sun Challenger 
Solar Collector. Three prototypes were constructed 
and tested using lower-cost methods. Test results are 
summarized, including heat gain, heat loss, and collec- 
tion efficiency. Costs and benefits are also presented 
and summarized. 


General 


743,311 


DE87751722/GAR PC A12/MF A01 

Energie- und Wasserwerks Rhein-Nackar A.G., Mann- 

heim (Germany, F.R.). 

Investigation on Alternative Energy Sources to Be 
re © in 


G. Bartholomaei. Jul 82, 271p NP-7751722 

in German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This two-part contribution to investigations on the sub- 
stitution of alternative energy sources for heating oil in 
the Rhine and Neckar region deals with load condi- 
tions in case of satisfied heat demand as well as with 
energy requirement and the possibility for using waste 
heat in industry. It establishes the energy requirement 
of the most important branches of industry in the area 
of investigation and points out their most important 
thermal engineering processes (temperature level, fur- 
naces, processes: basic materials and production 
goods industry, investment and consumer goods in- 
dustry, foodstuff and luxury foodstuff industries). 
Curves for energy requirement are shown. The second 
part of the report provides data on the economic effi- 
ciency of waste heat utilization measures, a heat ex- 
changer and a waste heat exchanger, as well as a heat 
exchanger for recovering waste heat from products, 
vapours, sewage water and off-air. Furthermore the 
report describes the energy requirement and possibili- 
ties of using waste heat in selected industrial undertak- 
ings in the area of investigation. (ERA citation 
12:024907) 
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743,312 


AD-A181 624/8/GAR PC A02/MF A01 


Hoofdgroep Maatschappelijke Technologie TNO, Delft 
(Netherlands). 
Morton Bioas- 


Arboretum Bioassays: Earthworm 
say Procedures to Evaluate the Extent of Aerially 
ee 


GS. Wahetm, J: W. Simmere, J. tt M. Mar 
P. D. Kelsey. 27 Jan 87, 8p Rept no. T 


Aerially dispersed heavy metals from a high speed mo- 
torway have been shown to be entering an urban arbo- 
retum. Lead (Pb) and Cadmium (CD) were found as 
remote as 930 m from an east-west, multi-lane motor- 
way. Both Pb and Cd were bioavailable to earthworms 
(Eisenia foetida) and both metals were more concen- 
trated in surface soils than at depths of 1 meter. Seven 
sampling stations were established at progressive in- 
tervals along the 930 m transect. At all sampling sta- 
tions, soil cores 15 cm deep and replicated four times 
were collected. The sod was removed from each 
sample except for one station 33 m away from the mo- 
torway. This was retained and tested along with some 
additional 1 m depth soil cores. All samples were 
transported to the U.S. Army E Waterways Ex- 
—— Station (WES) where bioassay tests — 
the earthworm (Eisenia foetida) were conducted 
controlled conditions. 


, and 
/P-87/007 


743,313 


DE87002383/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Reality of the Greenhouse Effect. 

M. C. MacCracken. Oct 86, 22p UCRL-95580, 
CONF-870414-1 

Contract W-7405-ENG-48 

12. world petroleum congress, Houston, TX, USA, 26 
Apr 1987. 

Portions of this document are illegible in microfiche 
products. 


The Earth's surface absorbs solar radiation, to which 
the atmosphere is mostly transparent, and re-emits in- 
frared radiation that is absorbed primarily by carbon 
dioxide and water vapor. Without the consequent 
warming, or “greenhouse” effect, the Earth's mean 
surface Lematehes of 15 deg C would be well below 
freezing. Changes in the concentration of CO sub 2 
and other greenhouse gases can perturb the present 
climate. Theoretical models constructed to generate 
quantitative estimates of these changes suggest that a 
doubling of the CO sub 2 concentration could raise 
eye temperatures by 1.5 to 4.5 deg C. 
lobal temperatures appear to have risen about 0.5 
deg C over the past hundred years, in part probably 
due to the 25% rise in CO sub 2 concentration. There 
are important questions, however, regarding the rate 
and history of the warming and the spatial pattern of 
the changes. The projected climatic changes could 
induce significant societal impacts, especially if society 
is viewed as unresponsive. Sea level rise, reduced 
water resources. and stressed agricultural systems 
may be the most important consequences, but uncer- 
tainties in the estimated climatic effects and the long 
lead time make assessment difficult. Developing and 
evaluating options for slowing the rate and magnitude 
of and adapting to the projected changes require ac- 
celerated research. (ERA citation 12:021094) 


743,314 


0E87005396/GAR PC A03/MF A01 
Rockwell International, Canoga Park, CA. Rocketdyne 
Div 
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Flue Gas by a Moving 

D. Steiman, J. P. Ampaya, and J 
1987, 48p CONF-870323-2 
Contract AC22-83PC60262 
American Institute of Chemical Engineers spring na- 
tional meeting, Houston, TX, USA, 29 Mar 1987. 
Portions of this document are illegible in microfiche 
products. 


A single-s' process for simultaneously removing 
90% of the NO/sub x/ and SO sub 2 and 99.9% of the 
Particulate material from coal-fired flue gas will be re- 
ported. The process utilizes a novel contactor/filter 
with a moving bed of copper oxide absorber-catalyst. 
(ERA citation 12:021061) 


Newcomb. 


743,315 


DE87006085/GAR 

Lawrence Livermore National Lab., CA. 
Detection of CO sub 2 -induced Climate 
M. C. MacCracken, and S. L. Grotch. Jan 87, 12p 
UCRL-95914, CONF-8611146-1 

Contract W-7405-ENG-48 

Commission of European Communities symposium on 
CO/sub 2/ and other greenhouse: climate and associ- 
ated impacts, Brussels, Belgium, 3 Nov 1986. 

Paper copy only, copy does not permit microfiche pro- 
duction. 
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Theoretical projections suggest that the global aver- 
age temperature will rise and other climatic character- 
istics will shift as a result of the increasing CO sub 2 
and trace gas concentrations. There are important un- 
certainties, however, regarding the amount and spatial 
distribution of the changes and the rate at which they 
will occur. Improving computer simulations is a possi- 
ble and necessary step. However, both the identifica- 
tion of the actual changes in the observational record 
and convincing attribution of them to the increasing 
CO sub 2 and trace gas concentrations are essential 
steps for providing impetus for what may prove 
costly adaptative, ameliorative, or preventative steps. 
The observed rises of global average temperature and 
of sea level over the past century are suggestive that 
the 25% increase in CO sub 2 concentration in this 
period is, in fact, perturbing the climate. Unexplained 
discrepancies in magnitude and pattern between theo- 
retical calculations and the observations, however, 
must be resolved if we are to become able to make the 
accurate projections needed for determining the ap- 
propriate societal responses. (ERA citation 
12:025827) 


743,316 
DE87007545/GAR PC A02/MF A01 
California Univ., irvine. Dept. of Chemist: 

Research: Report, Octo- 


Radiochemistry 

ber 1, 1974 to September 30. 

F. S. Rowland. 1987, 22p OGe/ER/70126-T3 
Contract ASO3-76ER70126 

Portions of this document are illegible in microfiche 
products. 


A major effort has been made this year to pursue de- 
tails of the effects of the chlorofluoromethanes in the 
environment. The AEC report written in September, 
1974, was revised and published as a review article in 
Reviews of Geophysics and Space Physics. A shorter 
description was published in the New Scientist in De- 
cember, 1974. Three additional papers were published 
on the stratospheric chlorine problem. Testimony was 
provided at various hearings. 


743,317 


DE87007741/GAR PC A04/MF A01 
San Diego State Univ., CA. Systems Ecology Re- 
search Group. 

Response of Arctic Ecosystems to Elevated 
Carbon Dioxide Regimes: Progress Report, 1 July 
1984-30 June 1985. 

W. C. Oechel. 1985, 56p DOE/ER/60079-T9 
Contract ACO3-82ER60079 

Portions of this document are illegible in microfiche 
products. 


Research progress is reported for the following topics: 
(1) modeling effects of increased CO sub 2 on arctic 
tussock tundra; (2) analysis of ecosystem CO sub 2 
flux through non-linear modeling; (3) results of phyto- 
tron experiments; and (4) the effects of elevated CO 
sub 2 and temperature on net ecosystem flux. (ERA 
Citation 12:025840) 


743,318 

DE87007747/GAR 

SRI International, Menlo Park, CA. 
and 


PC A02/MF A01 
Heterogeneous Chemistry of 


Homogeneous 

Atmospheric eport Covering 
the Period 1 ocn 100s Treougn 31 December 
1984. 

D. M. Golden, J. R. Barker, and M. J. Rossi. 4 Jan 
85, 9p DOE/EV/10121-T3 

Contract ACO3-78EV10121 

Portions of this document are illegible in microfiche 
products. 


Our overall plan is (1) to continue our investigation of 
the homogeneous and heterogeneous interactions 
among water vapor, nitrogen dioxide, and sulfur diox- 
ide by the methods developed previously with DOE 
support and (2) to attack the difficult measurement of 
the reaction rate constant for the reaction of methoxy 
radicals with oxygen. Experimental investigation of 
radical-radical disproportionation reactions will i 
when the first two studies have been concluded. (ERA 
citation 12:025766) 


743,319 
DE87007800/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 

E of Selected Detector Systems for Prod- 
ucts Formed in the Atmospheric Hydrolysis of Ura- 
nium Hexafluoride. 

W. D. Bostick, and D. T. Bostick. Mar 87, 34p 
ORNL/TM-10341 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
ae Original copy available until stock is exhaust- 


Sensitive detection of UF sub 6 hydrolysis products, 
either by discontinuous sampling or by continuous or 
near real-time monitoring, is an important safety con- 
sideration for DOE contractors handling large quanti- 
ties of UF sub 6 . Automated continuous or rapid inter- 
mittent remote sensing of these reaction products can 
provide an alarm signal when a preselected threshold 
value has been exceeded (absolute response) or 
when a significant emission excursion has occurred 
(rate of change of response). This report evaluates the 
performance of selected devices for the detection of 
airborne materials formed in the release of liquid UF 
sub 6 (approx. = 1.3 g) into an enclosed volume of 6 m 
sup 3 ; these experiments were initiated on October 
23, 1986. The detection principles investigated are: 
photometric, gas detector tubes, and electrochemical 
sensor. (ERA citation 12:025786) 


743,320 
DE87007900/GAR PC A06/MF A01 
Lawrence Berkeley Lab., CA. 

Field Study of Exhaust Fans for Mitigating Indoor 
Air Quality Problems: Final Report. 

D. T. Grimsrud, R. F. Szydiowski, and B. H. Turk. 
Sep 86, 104p LBL-22281 

Contract ACO3-76SF00098 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Residential ventilation in the United States housing 
stock is provided primarily by infiltration, the natural 
leakage of outdoor air into a building through cracks 
and holes in the building shell. Since ventilation is the 
dominant mechanism for control of indoor pollutant 
concentrations, low infiltration rates caused by fluctua- 
tion in weather conditions may lead to high indoor pol- 
lutant concentrations. Supplemental mechanical venti- 
lation can be used to eliminate these periods of low 
infiltration. This study examined effects of small con- 
tinuously-operating exhaust fan on pollutant concen- 
trations and energy use in residences. (ERA citation 
12:025104) 


743,321 

DE87751725/GAR PC A18 
1) i ee Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). 

Acid Deposition - a Challenge for Europe. Pro- 
ceedings. Preliminary Edition. 

H. Ott, and H. Stangl. 1983, 424p CONF-8309248- 

In German, English and French.Symposium on acid 
deposition - a challenge for Europe, Karlsruhe, F.R. 
Germany, 19 Sep 1983. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 





The symposium comprised the three sections: Origin, 
transport, conversion and deposition of air pollutants; 
effects of air pollution and acid deposition; abatement 
Strategies. Separate abstracts are available for 14 of 
the 19 papers. (ERA citation 12:025774) 


743,322 
PC A10 


DE87751728/GAR 
Goetti Univ. (Germany, F.R.). Forschungszentrum 
Wal osysteme - Waldsterben. 
Reports of the Research 
systems and Forest Damage. Vol. 3. 
1984, 219p NP-7751728 
- German and English. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


The reports of the Research Centre for Forest Ecosys- 
tems and Forest Damage deal with different i - 
tions about the influences of air pollution on 

oy eons nt ee ee ee eee 
ungal populations, their biomass and activity. A sub- 
ject analysis was made for all 11 papers contained in 
this report. (ERA citation 12:025970) 


743,323 


N87-24031/3/GAR Py A02/MF A01 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space 2 Fight Cente. 

Spatiai Characterization of Acid Rain Stress in Ca- 
nadian Shield Lakes. Progress Report, August 1, 
1985-February 1, 1986. 

F. J. Tanis. 1986, 9p NAS 1.26:180983, ERIM- 
198400-19-L, NASA-CR-180983 

Contract NAS5-28779 


The acidification of lake waters from airborne pollut- 
ants is of continental proportions both in North Amer- 
ica and Europe. A major concern of the acid rain prob- 
lem is the cumulative ecosystem damage to lakes and 
forest. The number of lakes affected in northeastern 
United States and on the Canadian Shield is though to 
be enormous. The principle objective is to examine 
how seasonal changes in lake water transparency are 
related to annual acidic load. Further, the relationship 
between variations in lake acidification and ecophysi- 
cal units is being examined. Finally, the utility of The- 
matic Mapper “tu based observations to measure 
seasonal changes in the optical transparency in acid 
lakes is being investigated. 


743,324 


N87-24032/1/GAR 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Spatial Characterization of Acid Stress in Ca- 
p~ ee eee Progress Report, February 1- 
F. J. Tanis. 1986, 19p NAS 1.26:180982, ERIM- 
189400-21-L, NASA-CR-180982 

Contract NAS5-28779 


PC A02/MF A01 


A major concern of the acid rain problem is the cumu- 
lative ecosystem dam: to lakes and forests. The 
number of lakes affected in northeastern United States 
and on the Canadian Shield is thought to be enormous. 
Seasonal changes in lake transparency are examined 
relative to annual acidic load. The relationship be- 
tween variations in lake acidification and ecophysical 
units is being examined. Finally, the utility of Thematic 
Mapper (TM) based observations is being used to 
measure seasonal changes in the optical transparency 
in acid lakes. 


743,325 


N87-24033/9/GAR PC A03/MF A01 

Geselischaft fuer Strahien- und Umweltforschung 

m.b.H. Muenchen, Neuherberg (Germany, F.R.). 

Survey of Environment Related Monitoring Pro- 

eee of International An ~~ bang and Their 
‘ontribution to Internat Organizations. 

Dec 86, 39p ETN-87-99913 


Atmospheric and water pollution monitoring by interna- 
tional organizations is described. Project independent 
standardization and data handling is discussed. 


743,326 


PB87-196119/GAR PC A02/MF AO1 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Sciences Research Lab. 
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Characteristics of Individual Particles at a Rural 
Site in the Eastern United States. 

Journal article, 

Y. Mamane, and T. G. Dzubay. c1986, 8p EPA/600/ 
J-86/353 

Pub. in Jni. of the Air Pollution Control Association, v36 
n8 p906-911 Aug 86. 


To determine the nature of aerosol particles in a rural 
area of the eastern United States, aerosol samples 
were collected at Deep Creek Lake, Maryland, on vari- 
ous substrates and analyzed by a scanning electron 
pom (SEM) and a transmission electron micro- 
scope (TEM). SEM analysis of particles larger than 2.5 
micrometers collected on Nuclepore filters revealed 
clay — quartz, gypsum, calcite, spores, pollen, 
plant debris, fly ash, and sulfates. Particles r: 

from 0.3 to 2 micrometers were analyzed by TE 
deaapedtion ane hn aden te taste wah Go 
barium chloride and nitron films. 


743,327 
PB87-197604/GAR PC AO5/MF A01 
California State Air Resources Board, Sacramento. 


nia. 

Final rept., 

A. Jenkins, C. Castronovo, G. Lindner, P. Ouchida 
and D. C. Simeroth. Apr 87, 95p ARB/SS-87- 11-F 


An evaluation test program was conducted to evaluate 
the emissions from a refuse incinerator. The 
refuse incinerator/heat recovery system exhaust gas 
passed through a fabric filter baghouse before the gas 
was vented to the atmosphere. The incinerator was 
operated at an average burn rate of approximately 980 
pounds of hospital refuse per hour during the entire 
test period. The carbon monoxide concentrations were 
less than 50 parts per million by volume (PPMV) during 
the entire test le Analysis for selected trace 
metals was conducted and emission rates determined. 
The baghouse removal efficiency for trace metals ex- 
ceeded 99 percent and the baghouse removal efficien- 
cy for total yey matter averaged 93 percent. 
The baghouse did not have a significant effect on the 
emissions of hydrochloric acid. Mass emission rates 
for chlorinated organic compounds were determined. 
Stack gas samples were analyzed for polychlorinated 
dibenzodioxins (PCDDs), polychlorinated dibenzofur- 
ans (PCDFs), and polychlorinated biphenyls (PCBs). 
The data indicate that hospital incinerators are a po- 
tential source of PCDD and PCDF emissions to the at- 
e. 


743,328 
PB87-201422/GAR PC A11/MF A01 
yo —— State Dept. of Environmental Conservation, 


Application ofthe Urban Airshed Mode othe New 
ork Metropolitan Area, 


M T. Rao. May 87, 228p EPA/450/4-87/011 
Sponsored by Environmental Protection Agency, Re- 
search Tangle Park, NC. Office of Air Quality Plan- 
ning and Standards. 


Ambient ozone concentrations in the New York Metro- 
politan area, encompassing portions of the States of 
New Jersey, New York, and Connecticut, often ex- 
ceeded the ozone National Ambient Air Quality Stand- 
ard (NAAQS) of 0.12 ppm during the 1980 ozone 
season. To address this problem a study, entitled ‘Oxi- 
dant Mi for the New York Metropolitan Area 
Project (OMNYMAP)’ has been undertaken to provide 
information on the extent and magnitude of the ozone 
problem in the New York Metropolitan area during the 
1988 ozone season; the impact/benefit achieved with 
imposition of specific control strategies to which the 
three states committed themselves in their State Im- 
re Plans; the role of pollutant transport from 

the upwind regions into the modeling domain; mean- 
ingful and effective control strategies to meet and 
maintain ozone NAAQS in the New York Metropolitan 
area. 


743,329 

PB87-203105/GAR 

Southern Research Inst., Birmingham, AL. 
Laboratory Analysis of Back-Corona Discharge. 
Journal article, 

T. R. Snyder, P. Vann Bush, and D. H. Pontius. 
©1987, 16p EPA/600/J-87/046 

Pub. in Jnl. of Electrostatics, v19 p101-114 1987. 
Sponsored by Environmental Protection Agency, Re- 
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743,332 


Air Pollution & Control 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The paper discusses an experimental research pro- 
gram to characterize back-corona generation and be- 
havior in a range of environments and tries 
common to electrostatic precipitators (ESPs). A wire- 
parallel plate device was used to monitor the intensity 
and distribution of back-corona discharges. Back- 
corona was generated by subjecting a deposited layer 
of fly ash to corona current. Back-corona emissions 
were observed with a sensitive video camera. These 
observations provided new insight into the characteris- 
tics of back-corona phenomena. s that were 
varied during the — —— ash resistivity, 
corona electrode design, cor , and ash- 
layer Gichness efd eibiues condibon. The effect of 


pulsed energization on back-corona was also studied. 
Analyses of visual observations and measured distri- 
butions of corona and back-corona current allowed an 
assessment of the effects of back-corona emissions 
on ESP operating parameters. (Copyright (c) 1987 El- 
sevier Science Publishers B.V.) 


743,330 

PB87-203170/GAR PC A02/MF A0O1 
Acurex on. Research Lees > Park, NC. 
Evaluation of Sorbents and Additives for Dry SO2 
— yn Removal (Journal Version). 


oi C. S. Chang, and T. G. Brna. 1987, 

10p EI A600 4-87/048 

Contract EPA-68-02-3988 

Pub. in Environmental Progress, v6 n2 p26-32 Feb 87. 

pd ee PB86-160272. Sponsored by Environmental 
, Research Tria Park, NC. Air 

oa om ngineering Research 


The paper gives results of bench-scale reactivity stud- 
ies of sorbents, performed in an i ated 
fixed-bed reactor, simulating the fabric filter dust layer 
of dry flue gas desulfurization (FGD) systems. Relative 
humidity significantly affected SO2 —— 2 
and limestone plus additives 12, 
Ca(NO3)2, and NaNO3, wy Bh 
NaHCO3 reactivity. Different reaction patterns of vari- 
p—~ inp to conan were observed. oe Fane my 
Set eee lor systems. 
(Copvigne (c) Environmental Progress, 1987.) 


743,331 
PB87-205191/GAR PC A07/MF A01 
= Environmental Consultants, Inc., East Hartford, 


Example | oO. to Illustrate y me Implie- 
Pian) Development for the PM(10) 

NAAQS (Nations Ambient Air bray: Standards), 

M. K. Anderson, R. T. DeCesar, R. J. Londergan, 

and E. T. Brookman. May 87, 128p EPA/450/4-87/ 

012 

Contract EPA-68-02-3886 

Sponsored by Environmental Protection Agency, Re- 

search Triangle Park, NC. Office of Air Quality Plan- 

ning and Standards. 


The document provides an illustration of the use of 
a ee for SIP development for the 
PM10 NAAOS. Available dispersion and receptor mod- 

eling techniques are and their results are com- 

pared. Analyses — to both the annual and 24- 
hour PM10 NAAQS are demonstrated. The application 
of models in control strategy development is de- 
scribed. The examples provided include an urban area 
problem and a problem caused by an industrial source 
with fugitive dust. 


743,332 

PB87-206629/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 


America. 
Forest Service general technical ri 
D. C. Schmiege. Aug 80, 26p FSG a. -PNW-113 


Threshold concentrations of effluents from pulp and 
Paper mills have been determined for several species 
of fish and other organisms. The magnitude and dura- 
tion of natural and introduced stresses affect the ability 
of each organism to withstand the added stress of pol- 
lution. Stack emissions containing S02 may also 
damage or kill vegetation. Effects of logging camps on 
fish habitat are largely unknown. 
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Sab fenauiny pramam te the. 
m 
cout and lowe, Wun the. Coopereion Gl te State 
p= agate 2 peaches J gy nd an Signet 
project successfully demonstrated the 
fecal reabity of CEM and the potontal for suc 


Dairymple, and F. A. Scheffel. Feb 
87, 318p DCN-87-218-043-16, GRI-87/0021 
Contract GRI-5083-253-0936 


idi fopkin, F. Stump, S. Tejada, and 
R. Drago. ui 87, 11p EPA/600/D-87/212 


ene ae 
carbons and under EPA's Int 


cartridge 

locations included the primary out- 
door site located in a residential , a rural 
background site and inside and outside three homes 
operating wood stoves. Non-methane hydrocarbon 
levels at the primary site r. from 150 to 850 ppbc 
while total carbonyls r. from 3 to 35 ppb (v/v). 
Benzene levels ranged from 5 to 32 ppbc while formal- 
dehyde levels ranged from 2-14 ppb. Hydrocarbon 
levels and distributions in the homes were similar 
inside and outside with a few noted exceptions. Car- 
bony! levels, however, generally were much higher 
inside than outside. The elevated carbonyl levels ob- 
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served inside the homes is likely due to factors other 
than the presence of a wood stove. 


743,336 
PB87-209425/GAR PC A04/MF AO1 
Energy Systems Associates, Tustin, CA. 

Study of Gas Use to improve the 
Limestone Injection Process for S02 Control on 


hy ar rept. Nov 85-Sep 86, 
H. B. Lange. Apr 87, 53p ESA-18900-343, GRI-87/ 


Contract GRI-5086-251-1232 
Sponsored by Gas Research Inst., Chicago, IL. 


The report describes and presents the results of a 
series of bench-scale experiments investigating the 
use of to improve the limestone injection process 
for SO2 removal in coal-fired utility boilers. The experi- 
ments to optimize the residence time and tem- 
perature of calcining in a clean, air-rich environment, 
created by combustion of natural gas, to produce reac- 
tive particles of calcium oxide for immediate injection 
into the boiler. Optimum conditions were determined 
for creation of a high-surface-area calcine (15 to 25+ 
sq m/g, depending on particle size). Optimum resi- 
dence time was in the vicinity of 100 msec, making 

4 compact gas burner/calciner practical. ~4 


mas that mrogucon of ppm So of HCl ito the ons 
‘ee of temperature elevation, 
2 control. 


Agency, Research Tangle 
, Research Tria 
Locating and Estimating Air Emissions from 
Sources of Biphenyls (PCB). 

May 87, 80p EPA/450/4-84/007N 

To assist groups interested in inventorying air emis- 
sions of various potentially toxic substances, EPA is 
preparing a series of documents such as this to com- 
pile available information on sources and emissions of 
these substances. The document deals specifically 
with Pi inated Biphenyls. Its intended audience 
includes Federal, State and local air pollution person- 
nel and others interested in locating potential emitters 
of Polychlorinated Biphenyls and in making gross esti- 
mates of air emissions therefrom. The document pre- 
sents information on (1) the types of sources that may 
emit Polychlorinated Biphenyls, (2) process variations 
and release points that may be expected within these 
sources, and (3) available emissions information indi- 
cating the potential for Polychlorinated Biphenyls re- 
lease into the air from each operation. 


743,338 
PB87-213153/GAR 
SRI International, Menio Park, CA. 


PC A0S/MF A01 


Rept. for 15 Jan 86-14 Jan 87, 

M. Quinlan, H. Wise, and J. McCarty. Mar 87, 77p 
GRI-87/0113 

Contract GRI-5086-260-1245 

Sponsored by Gas Research Inst., Chicago, IL. 


The intrinsic activity of a series of lanthanum perovs- 
kite catalysts for catalytic methane oxidation was de- 
termined by temperature programmed reaction and 
stationary-state order of reaction experiments. The 
catalysts were prepared by conventional precipitation 
of nitrate salts, calcined in oxygen, and characterized 
by x-ray diffraction, BET surface area, and temperature 
programmed evolution of oxygen. The rates of catalyt- 
ic methane oxidation were first order in methane par- 
tial pressure and half order in oxygen partial pressure. 
The kinetic studies suggested that methane oxidation 
occurred in two parallel reaction pathsover different 
active centers. The greatest influence on the perform- 
ance of the perovskite catalysts was loss of surface 
area by sintering at elevated temperature. When nor- 
malized to surface area the activity of the first row tran- 
sition metal lanthanates increased in the order LaCrO3 
< LaFeO3 < LaMnO3 < LaCoO3 < LaNiO3 which 
inversely correlates with their phase stability. Changes 


in metal oxide stoichiometry, increased oxygen anion 
vacancy concentration, and SS the transition 
metal cation valence state had influence on 
combustion activity. 
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743,339 


PB87-197133/GAR CP DOs 
Robert A. Taft Labs., Cincinnati, 

RTECS (Registry of Toxic Etiects of Chemical Sub 
stances) yy Subfile. 

mendations and Assessments (for ae 
ers). 

Data file, 

J. Fang, and D. Sweet. 1985, 18 diskettes DHHS/ 
DF/DK-87/002 

The data file is contained on 5 1/4-inch, double sided, 
double ity diskettes, compatible with the IBM PC/ 
XT or AT microc ler using DOS 3.1. The diskettes 
are in the dBase I!i Plus format. 


Regulations, Recommendations and Assessments Ex- 
tracted from RTECS - Contains 4277 chemical sub- 
stances which must have had one or more of the fol- 
oe data —_ OSHA standards, MSHA standards, 
egulations, NIOSH recommendations, 

Rain LV, AAC a assessments indicating positive or 
suspected carcinogenic activity in animals and/or 
man, and NTP positive carcinogenesis test results. 
Substances are listed in alphabetical order by the 
prime entry name. The data file can be searched by 
pb accession number, CAS Registry Number, or 
—— of name or synonym. Diskettes were created 

Base II! Plus format, using DOS 3.1. 


743,340 


PB87-198487/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Clinical Research Branch. 

Differing 


H. R. Kehri, L. J. Ri , M. J. Hazucha, and D. H. 
Horstman. 29 Aug 86, 8p EPA/600/J-87/026 

Pub. in American Review of Respiratory Diseases, 
n135 p350-355 1987. 


Ten mild asthmatics were initially exposed in an envi- 
ronmental chamber (26 c, 70% RH) to clean air and 
1.0 ppm sulfur dioxide while performing three sets of 
10 minutes treadmill exercise (ventilation = 41 1/min) 
and 15 minutes rest. To evaluate the effects of the pat- 
tern and duration of exercise on the response to sulfur 
dioxide exposure, the subjects were then exposed to 
the same environmental conditions, while exercising 
continuously for 30 minutes. Specific airways resist- 
ance (SRaw) was measured by body pleth 

prior to exposures and after each exercise. All SRaw 
responses with sulfur dioxide exposure were signifi- 
cantly different than the clean air responses. It ap- 
pears that asthmatics show an attenuated response to 
repetitive exercise in a 1.00 ppm sulfur dioxide atmos- 
phere and that the response to sulfur dioxide exposure 
develops rapidly and is maintained during 30 minutes 
continuous exercise. 


743,341 


PB87-205613/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 


Office of Drinking Water. 
Health Advisories for ‘Legionella’ and Seven Inor- 


ganics. 
Mar 87, 15p 


The document summarizes the health effects of 
barium. Topics discussed include: general information 
and properties, pharmacokinetics, health effects in 
humans and animals, quantification of toxicological ef- 
fects, other criteria guidance and standards, analytical 
methods and treatment technologies. 


743,342 


PB87-207700/GAR PC AQ4/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 





Wildlife and Aquatic oo 

Aquatic Testing for Marine/Estuarine and 

— Fish and invertebrates (Addendum 2 
on 


, 
C. E. Laird. Dec 86, 74p EPA/540/9-87/198 
See also PB83-153908. 


The Data Reporting Guideline (DRG) for Aquatic Test- 
ing for Marine/Estuarine and Freshwater Fish and In- 
vertebrates, Series 72-1 to 72-5, gives guidance to 
pesticide registrants on the format for their study 
report so that the Agency can review it efficiently. It 
clarifies sections in the existing Pesticides Assess- 
ment Guidelines, Subdivision E, on data reporting and 
Seen SS Oe eae 
topics and the order in which they should be ad- 
dressed. This DRG actually contains for re- 
ports on nine topics: 72-1, Acute Toxicity Test for 
Freshwater Fish; 72-2, Acute Toxicity Test for Fresh- 
water Aquatic Invertebrates; 72-3, Acute Toxicity Test 
for Shrimp; 72-3, Acute Toxicity Test for Estuarine and 
Marine Fish; 72-3, Oyster Embryo Test; 72-3, Shell 
Deposition Study for Oyster; 72-4, Fish Early Life- 
Stage; 72-4, Aquatic Invertebrate Life-Cycle; and 72-5, 
Life-Cycle Tests for Fish. Data submitters can use the 
DRG in preparing their reports for submission to EPA 
to meet 40 CFR 158 requirements for the registration 
of pesticides. 


743,343 


PB87-208393/GAR PC A02/MF - 
Environmental Protection Agency, Washington, DC. 


Office of Pesticide Programs. 

Pesticide Assessment Subdivision N, 
Chemistry: Environmental Fate. Terrestrial Field 
Dissipation Studies (Addendum 2 on Data Report- 


ing), 
S. M. Cr . Dec 86, 14p EPA/540/9-87/200 
See also PB83-153973. 


The Data Reporting Guideline ey for heer me 
Field Dissipation Studies, Series 164 Me ee 
to pesticide registranis on the format their 4 
report so that the Agency can review it efficiently. This 
—- clarifies sections in the existing Pesticides 
ssessment Guidelines, Subdivision N, on data report- 
ing. It provides an outline for the study report and de- 
scribes the topics which should be addressed such as 
the composition of the product used, characterization 
of the site, description of the handling and analysis of 
samples, etc. and provides guidance on the presenta- 
tion of the results of the study. Data submitters can use 
the DRG in preparing their reports for submission to 
EPA to meet 40 CFR 158 requirements for the registra- 
tion of pesticides. The DRG for Series 164-1, Terrestri- 
al Field Dissipation is only one of a number of DRG's 
published by the National Technical Information Serv- 
ice as an addendum to Subdivision N of the Pesticide 
Assessment Guidelines. 


743,344 
PB87-209045/GAR 


PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Reproductive Effects Assessment Group. 

Health Assessment of Exposure to Developmental 
Toxicants, 

C. A. Kimmel. Jul 87, 14p EPA/600/D-87/210 


In 1984, the U.S. EPA published proposed Guidelines 
for the Health Assessment of Suspect Developmental 
Toxicants. The assessment of data from studies on 
developmental effects of chemical exposure and the 
estimation of risk for humans is a difficult process. Al- 
though structure/activity relationships and data from 
short-term tests are often used in the risk assessment 
process for assessing carcinogens, these are not 
useful as the first step in developmental toxicity risk 
assessment. Human epidem | data are used, if 
available, but often the only available evidence is from 
animal studies. Therefore, the guidelines focus on the 
evaluation of data from routine animal testing studies. 
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743,345 


AD-A181 278/3/GAR 
Wyle Labs., Rockville, MD. 


PC A03/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Environmental Noise Assessment for Military Air- 
ee ee vee’ Recommended 


Final rept. or Oe Dec 86, 

K. J. Plotkin, L. C. Sutherland, and J. A. Molino. Apr 
87, 37p WR-86-21, AAMRL-TR-87-001-VOL-2 
Contract F33615-85-C-0534 

See also Volume 1, AD-A181 052. 


Operations on low level Military Aircraft Training 
Routes (MTRs) te a unique noise environ- 
— A review of available information on the nature 
So potential subjective response to, this environ- 
ment has been carried out. The noise exposure from 
MTR operations is well below threshold limits for hear- 
ing damage or other physiological effects. However, 
based on this review, an interim noise metric is recom- 
mended for evaluation of the ae annoyance re- 
sponse of communities to MTR noise environments. 
Keywords: Aircraft noise. 


Pesticides Pollution & Control 


743,346 
AD-A181 308/8/GAR PC A09/MF A01 
EG and G Idaho, Inc., idaho Fails. 


Soil Characterization Herbicide 
| Beseeeat Schnee 


rept. Apr 84-Apr 86, 
Ae. B. Crockett, A. Propp, and T. Kimes. Oct 86, 190p 
AFESC/ESL-TR-86-18 


This study examines the levels of 2,3,7,8-TCDD in sur- 

face soils at the former herbicide storage site on John- 

ston Island. in addition, subsurface samples were col- 

prreycre tng yd wey 2,4-D, and 2,4,5-T. This 
contains the 


ples). Keywords: Herbicides, Orange, 2,3,7-Dioxion, 
2,2,-Soils, Sampling, Analytical methods. 


743,347 

AD-A181 353/4/GAR PC A12/MF A01 
EG and G idaho, inc., idaho Fails. 

Herbicide Orange Site Characterization Study 
Naval Center. 


Construction 
Final rept. Apr 84-Sep 86, 
A. B. Crockett, A. Propp, and T. Kimes. Jan 87, 257p 
AFESC/ESL-TR-86-21 


This report contains the sampling methods, analytical 
procedures, and results of a 2-year study to map ng 
horizontal and vertical extent of Herbicide Ora 

rived 2,4-D, 2,4,5-T and 2,3,7,8-TCDD at the bend 
Construction Battalion Center, Gulfport, MS. The Con- 
struction Battalion Center was used as a storage site 
for Herbicide Orange until 1977. The old storage site 
was sampled in a systematic grid pattern to produce a 
total site map. Surface samples were analyzed for 
TCDD to a detection limit of 0.1 parts per billion. Sub- 
surface samples were also collected from areas 
known to be ‘hot-spots’. These samples were collect- 
ed from every foot to a depth of 5 feet. Samples were 
collected with a power auger and split spoon samplers. 
Subsurface samples were analyzed to 0.01 ppb for 
2,3,7,8-TCDD and 0.1 ppb for 2,4-D and 2,4,5-T. Key- 
words: Herbicides, Orange, Dioxin, 2,2,Soils, Sam- 
pling, Analytical methods, Hazardous materials. 


743,348 

AD-A181 368/2/GAR PC A07/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Herbicide Orange Site Characterization Study, 
Eglin AFB. 


Final rept. Apr 84-Sep 86, 
A. B. Crockett, A. Propp, and T. Kimes. Jan 87, 129p 
AFESC/ESL-TR-86-22 


This report contains the sampling methods, analytical 
procedures, and results of a 2-year study to map the 
horizontal and vertical extent of Herbicide Orange-de- 


743,351 


Pesticides Pollution & Control 


rived 2,4-D, 2,4,5-T, and 2,3,7,8-TCDD at Eglin AFB 
FL. Eglin AFB was used to test Herbicide 


Biota. 
D.L. Dycus. Apr 86. 100p TVA/ONRED/AWR-06/33 
Portions of this document in microfiche 


This report provides results and recommendations 


tected, some were sufficiently ow to be of no concern. 
of cadmium in turtle livers and clam flesh in- 
for further evaluation because this 
xic to aquatic life. Phthalate esters in 
location were quite , but were low 
samples. Results of f analyses in- 
bass and a 
below the 
Data for buffalo were not as conclusive. Highest 
concentrations occurred in catifsh from Wilson Reser- 
jl -two of 45 individuals from Wilson Reser- 
the FDA limit and the overall average 
beet yp eye (ERA citation 12:025856) 


743,350 

DE87900613/GAR PC A05/MF A01 

Tennessee Valley Authority, Chattanooga. Office of 

Natural Resources and Economic Development. 
Technical Series: Concentrations of PCBs, 

— and Schected thets Metals in Biota from Gunters- 

ville Reservoir. 

D.L. , and D. R. Lowery. Oct 86, 77p TVA/ 

ONRE / AWR-87/ 18 

Portions of this document are illegible in microfiche 


The purpose was to determine if there was potential 
for human health risks from consumption of reservoir 
fish or if selected toxic substances might be prerryi 
reservoir biota. Fillets from catfish (channel and biue 
and largemouth bass were analyzed for the first pur- 
pose and whole gizzard shad, catfish livers, and turtle 
livers and fat were analyzed for the second. Results 
indicate largemouth bass should be safe for consump- 
tion based on low levels of tested contaminants. How- 
ever, three of sixteen catfish samples contained PCB 
levels above the Food and Drug Administration (FDA) 
tolerance of 2.0 mu g/g, and seven others contained 
levels sufficiently close to that value to warrant con- 
cern. DDT and its metabolites and selected metals 
were low in catfish except for chromium, nickel, and 
mercury in selected cases. Analyses on all sample 
types (those referenced above plus catfish livers and 
turtle fat and livers) indicated levels of metals were 
generally low and pri not individually impacting 
reservoir biota. (ERA citation 12:025857) 


743,351 

PB87-199592/GAR PC A02/MF A01 
Environmental Research Lab., Athens, GA. 

impact of Pesticides on Ground Water Contamina- 
tion. 

R. F. Carsel, and C. N. Smith. 1987, 15p EPA/600/ 
0-87/195 

Pub. in Silent Spring Revisited, p71-83 1987. 


October 1, 1987 151 





ENVIRONMENTAL POLLUTION & CONTROL 


Pesticides Pollution & Control 


An overview is presented of pesticide use and ground 
water contamination since the publication of ‘Silent 
Spring.’ Progress in evaluation of this environmental 
problem is described, and some potential future issues 
are outlined. 


743,352 


PB87-208385/GAR PC A06/MF A01 


Environmental Protection Agency, Washington, DC. 

Office of Pesticide Programs. 

Status of Chemicals in the Special 
Registration Standards 


a 


ond Oot 


Program, 
S. D. Hobgood. 31 Mar 87, 103p EPA/540/09-87/ 
197 


The publication contains: (1) an alphabetical pent of 
all chemicals which have been, or are being, 

under the Special Review Process, (2) an alphabetical 
listing of the chemicals which have been through or 
are now active in the Registration Standard Develop- 
ment Process, and (3) identification by cluster of the 
chemicals which have been thr or are being proc- 
essed in the Data Call-in Program. The listing is intend- 
ed to give the dates and status of a chemical and is 
updated semi-annually. Users of the document are en- 
couraged to contact the appropriate Product Manager 
(PM) or Branch Chief, as noted, if they have any ques- 
tions regarding the entries in this listing. 


743,353 

PB87-208641/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 
Pesticide Assessment Guidelines, Subdivision O, 
Hazard Evaluation: Residue . Nature of 
ina Residue: Plants (Addendum 3 on Report- 
M. » Kovacs. Dec 86, 19p EPA/540/9-87/199 

See also PB83-153981. 


The Data Reporting Guideline (DRG) for Nature of the 
Residue: Plants, Series 171-4 (a)(1)&(2), gives guid- 
ance to pesticide registrants on the format for their 
study report so that the Agency can review it efficient- 
ly. This guidance clarifies sections in the existing Pesti- 
cides Assessment Guidelines, Subdivision O, on data 
reporting. It provides an outline for the study report and 
describes the topics which should be addressed such 
as application of radiolabeled materials, identification 
of residue components, degradation pathways, valida- 
tion of enforcement methodology, etc. and provides 
guidance on the presentation of the results of the 
Study. Data submitters can use the DRG in preparing 
their reports for submission to EPA to meet 40 CF 
158 requirements for the ahaa of pesticides. The 
DRG for Series 171-4 (a)(1)&(2), Nature of the Resi- 
due: Plants is only one of a number of DRG's pub- 
lished by the National Technical Information Service 
as an addendum to Subdivision O of the Pesticide As- 
sessment Guidelines. 


743,354 
PB87-863767/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Pentachiorophenol Toxicity. Fm —— 
1987 (Citations from Pollution Abstracts’ 


Rept. for Jan 70-Jun 87. 

Jul 87, 64p 

Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. 


This bibliography contains citations concerning toxico- 
logical studies of pentachlorophenol (PCP) and its ef- 
fects on humans, aquatic and laboratory animals, and 
livestock. Topics include PCP determination and anal- 
ysis methods, PCP accumulation in animals, assess- 
ment and control of PCP contamination in waters and 
soils, health risk assessment of pesticides and insecti- 
cides, and PCP degradation and decomposition tech- 
niques. Biochemical studies of occupational exposure 
and clinical reports are included. (Contains 143 cita- 
tions fully indexed and including a title list.) 


743,355 

PB87-913200/GAR Standing Order 
Food and Drug Administration, Washington, DC. 

FDA (Food and Drug Administration) Surveillance 
Index Updates. 

1987, approx. 3 issues 

Supersedes PB86-913200 

Paper copy available on Standing Order, Deposit Ac- 
count required. North American Continent price based 


152 VOL. 87, No. 19 


on page count of individual documents; all others write 
for quote. Basic index available as PB82-913299. 


FDA Surveillance Index for Pesticides alerts readers to 
potential health risks of individual pesticides from a di- 
etary exposure standpoint. For each new pesticide 
covered, an evaluation is provided which includes = 
tinent FDA monitoring results, chemical, 

and toxicological data, estimates, and on 
data pertinent to the evaluation. An update service is 
provided to make available the most current data avail- 
able in the subject matter area. 


Radiation Pollution & Control 


743,356 
a 506/7/GAR PC A03/MF A01 
Science Applications International ear McLean, = 


pm teh ilasoustek Atel ones Oo 


eration GREENHOUSE, 1951-1952. 

Technical rept. 3 Dec 85-20 Apr 87, 

C. Thomas, J. Goetz, and J. Kiemm. 20 Apr 87, 31p 
SAIC-85/1935, DNA-TR-85-390 

Contract DNA001-85-C-0101 


The radiological environments and reconstructed for 
the residence islands of Enewetak Atoll following the 
roll-up of Operation GREENHOUSE in May 
1951. The residence isiands received fallout 
Operation GREEHOUSE (April/May 1951) as a resu! 
of Shots, DOG, EASY, and ITEM. From the recon- 
structed radiological environments and assumed per- 
sonnel! activity scenarios, equivalent personnel film 
badge doses are calculated, by month, from June 
1951 to June 1952. on a individual to 
Enewetak Atoll this period, a mean dose of 1.5- 
2.0 rem would have accrued, depending on the 
residence island to which he was assigned. ae 
Radiation exposure assessment; Nuclear Test 

nel Review (NTPR); Oceanic nuclear explosion tests. 


743,357 

DE87006185/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Residential Indoor Air Pollutants. 

G. L. Wilfert, J. K. Young, and J. W. Buck. Nov 86, 
124p DOE/BP/18690-3 

Contract ACO06-76RL01830 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


a = about housing is the type, amount 
and health effects of residential indoor air pollution. In 
recent years, considerable research has been con- 
ducted in an effort to understand the airborne pollut- 
ants present in residential indoor air, their sources, 
their concentration levels, their risks to health, and 
what can be done to eliminate or mitigate pollution 
levels. This report focuses on the first three of these: 
pollutants, sources, and concentration levels. Health 
risks of key pollutants and mitigation strategies to con- 
trol pollutant levels are the topics of separate reports. 
The report reflects current information available 
through the fall of 1985. (ERA citation 12:023454) 


743,358 

DE87006684/GAR PC A04/MF A01 

S-Cubed, La Jolla, CA. 

Contaminant Transport During Atmospheric 
of a Nuclear Chimney: Progress Report, 1 

1986. 

R. H. Nilson, and E. W. Peterson. 1 Sep 86, 5ip 

UCRL-15860-V.2, SSS-R-86-7726 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 

products. 


Cyclical variations in barometric pressure cause an os- 
cillatory up-and-down motion of gases within the chim- 
ney produced by an underground nuclear test. Analyti- 
cal and experimental modeling of this atmospheric 
pumping mechanism has been undertaken to better 
understand and to quantify the associated rates of 
Cavity gas migration toward the earth's surface and the 
probable rate of release to the atmosphere. Three dif- 
ferent types of models are being investigated: (1) ho- 
mogeneous porous medium; (2) fractured medium with 
impermeable matrix blocks; and (3) double-porosity 
media consisting of fracture networks among porous 


matrix blocks. A primary purpose is to understand how 
the oscillatory character of the atmospheric pumping 
process might significantly enhance the contaminant 
transport in any or all of the three classes of media. 
This preliminary report describes some of the analyti- 
cal, numerical, and experimental work which have 
been completed. (ERA citation 12:025758) 


743,359 

DE87007651/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

Preliminary Dose Assessment of the Chernobyl 


Accident. 

A. P. Hull. 1987, 56p BNL-38550, CONF-8609147- 
13, CONF--860820--14 

Contract ACO2-76CH00016 

American Nuclear Society annual meeting, Bethesda, 
MD, USA, 15 Sep 1986. 

Portions of this document are illegible in microfiche 
products. 


From the major accident at Unit 4 of the Chernobyl 
nuclear power station, a plume of airborne radioactive 
fission products was initially carried northwesterly 
toward Poland, thence toward Scandinavia and into 
Central Europe. Reports of the levels of radioactivity in 
a variety of media and of external radiation levels were 
collected in the Department of Energy’s Emergency 
Operations Center and compiled into a data bank. Por- 
tions of these and other data which were obtained di- 
rectly from published and official reports were utilized 
to make a preliminary assessment of the extent and 
i of the external dose to individuals down- 
wind from Chernobyl. Radioactive sup 131 | was the 
predominant fission product. The time of arrival of the 
plume and the maximum concentrations of sup 131 | in 
air, vegetation and milk and the maximum reported 
S and external radiation levels have been 
tabulated country by country. A large amount of the 
total activity in the release was apparently carried to a 
significant elevation. The data suggest that in areas 
where rainfall occurred, deposition levels were from 
ten to one-hundred times those observed in nearby 
“dry” locations. Sufficient spectral data were obtained 
to establish average release fractions and to establish 
a reference spectra of the other nuclides in the re- 
lease. Preliminary calculations indicated that the col- 
lective dose equivalent to the population in Scandina- 
via and Central Europe during the first year after the 
Chernobyl accident would be about 8 x 10 sup 6 
person-rem. From the Soviet report, it appears that a 
first year population dose of about 2 x 10 sup 7 person- 
rem (2 x 10 sup 5 Sv) will be received by the population 
who were downwind of Chernobyl within the U.S.S.R. 
during the accident and its it releases over 
the following week. 32 refs., 14 figs., 20 tabs. (ERA 
Citation 12:027405) 


743,360 

DE87007769/GAR PC A02/MF A01 
New York Univ., NY. School of Medicine. 
Measurement of sup 222 Rn and Its Relationship to 
Environmental Variables: Factors Controlling 
indoor Radon: Final Report for the Contract Period 
June 1, 1982 to August 31, 1986. 

N. H. Harley. 1986, 11p DOE/EV/10374-6 

Contract ACO2-80EV 10374 


The report summarizes a project in which a new detec- 
tor for measuring “radon only” was designed and built. 
The units built were then used to measure hourly data 
indoors and outdoors in two locations to investigate 
the apportionment of the indoor radon source term. 
(ERA citation 12:025830) 


743,361 
DE87008358/GAR PC A02 
Texas A and M Univ., College Station. Dept. of Ocean- 


ography. 

Geochemistry of Uranium and Thorium Series Nu- 

— and of Plutonium in the Gulf of Mexico: Final 
eport. 

M. R. Scott. 1986, 59 DOE/EV/03852-T1 

Contract ASO5-76EV03852 

Paper copy only, copy does not permit microfiche pro- 

duction 


This project focussed on the question of the transport 
of plutonium by tne Mississippi River and the subse- 
quent fate of that material when it entered the ocean. 
Samples were collected from the Mississippi and its 
tributaries, and from other rivers spanning a gradation 
in climate from the arid Rio Grande region to the sub- 
tropical Suwannee River. Plutonium analyses of water 





and of suspended and bottom sediments were com- 
plemented with Fe, Mn, Al, CaCO sub 3 , and organic 
matter measurements. Analyses of uranium and thori- 
um isotopes, sup 210 Pb, and sup 226 Ra were made 
to serve both as tracers for transport processes, and 
(for the reactive nuclides) as steady state chemical 
analogues for plutonium. (ERA citation 12:027437) 


743,362 

DE67008552/GAR PC A02 
Bonneville Power Administration, Portland, OR. 
Radon Monitoring Results from BPA’S Residential 
Weatherization b 

Mar 87, 25p DOE/BP-813 

Paper copy only, copy does not permit microfiche pro- 
—— Original copy available until stock is exhaust- 


The accumulated results of the Bonneville Power Ad- 
ministration regi Residential Weatherization 
Program radon monitoring data represent only those 
readings within the service areas of utilities who ll 
ticipate in the Residential Weatherization Pr 
Several areas in the Pacific Northwest are exc 
this evaluation. In addition, the amount of results > 
ceived is heavily weighted by the high number of 
homes weatherized and monitored through large utility 
weatherization programs located in western Oregon 
and Washington. Due to these limitations, we do not 
recommend that any conclusions be made on a state- 
wide or ri basis. We have provided this re- 
| and statewide data for illustrative purposes only. 
his report provides a summary of all the data collect- 
ed for the states of Oregon, Washington, Idaho, = 
Montana. Specific data is listed by US G 
Survey designated range and township locations. ~ 
specific data listed by range and township includes 
only those townships with a minimum of five —_ 
readings. This has been done to protect the —_ 
those residences participating in the program. 
radon measurement results contained in this report 
were conducted by passive alpha-track radon detec- 
tors. The Residential Weatherization Program requires 
that the detectors be placed in residences for a mini- 
mum of three winter months, up to one year in length. 
Due to the variations in the length of measurements, 
we have added a section to this report which lists the 
average radon values for given exposure periods. 
(ERA citation 12:027409) 


743,363 

DE87008879/GAR PC A03/MF A01 
General Electric Co., Largo, FL. Neutron Devices Dept. 
— Plant Environmental Monitoring Report 
Apr 87, 30p GEPP-EM-1017 

Contract AC04-76DP00656 

Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


The effluent and environmental monitoring programs 
maintained by the Pinellas Plant are designed to deter- 
mine the efficiencies of treatment and control mecha- 
nisms for environmental releases; to provide measure- 
ments of discharge concentrations for comparison 
with applicable standards; and to assess the concen- 
trations of these discharges in the on-site and off-site 
environment. (ERA citation 12:026550) 
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PB87-190070/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Superfund Record of Decision (EPA R 8): 
Denver Radium/ROBCO, Colorado ( Reme- 
dial Action), September 1986. 

Final rept. 

30 Sep 86, 38p EPA/ROD/R08-86/009 


The Denver Radium/ROBCO site is located on the site 
of the former National Radium Institute (NRI) facility, a 
private corporation operating between 1914 and 1920 
which produced radium under an agreement with the 
U.S. Bureau of Mines. Research revealed the ROBCO 
property as one of thirty-one radioactive sites in the 
Denver metropolitan area. There is no serious public 
health risk at present from the radon gas and its decay 
products found onsite. However, since radium has a 
half-life of 1600 years, there is a long-term potential for 
increased public health risk if the radium-contaminated 
materials were misused or inadvertently spread. An 
EPA preferred alternative, full removal and permanent 
offsite disposal, is proposed but is very costly. There- 
fore, the EPA is actively pursuing a temporary offsite 
storage remedy. 
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PB87-204822/GAR PC A08/MF A01 


Rhode Island Univ., Narragansett. Marine Ecosystems 
Research Lab. 

Fate and Bioaccumulation of Soil-Associated 
Level 


Low- 
Following 


Naturally Occurring 
Disposal into a Marine Ecosystem. 
Final rept., 

C. D. Hunt. 1 Oct 86, 169p EPA/520/1-86/017 
= by Office of Radiation Programs, Washing- 
ton 


The fate of Radium (Ra) and other naturally occurring 
Uranium series isotopes associated with soils dis- 
posed in seawater was examined using the Marine 
Ecosystem Research Laboratory (MERL) controlled 
marine ecosystems. Thirty-seven kilograms of a soil 
containing approximately 400 pCi Ra-226/g from an 
inactive uranium ore processing plant site in Middle- 
sex, New Jersey, were added to each of two meso- 
cosms over five days in mid-September 1984. Radio- 
nuclide activity in these and two control mesocosms 
was observed for three months after the soil additions. 
Radioactivity in the soil appeared to be confined to dis- 
crete soil particles rather than being distributed equally 
on the soil particles, suggesting the source of the ra- 
dioactivity was remnant ore particles. 


743,366 
PB87-207437/GAR PC A11/MF A01 
' iati ‘ams, Washington, DC. 
Emissions from Licensed 
jon Mill Tailings - Economic Analysis. 
' if 
Aug 86: 239p EPA/520/1-86/010 


The report presents the findings of an economic analy- 
sis of alternative proposed work practices for control- 
ling radon - 222 emissions during the operation of li- 
censed uranium mills. It gives descriptions of proposed 
alternative work practices for controlling radon - 222 
emissions from tailings impoundments and estimates 
of the benefits and costs of these alternative work 
practices. It also discusses the probable economic im- 
ports of the proposed rules and consideration of the 
financial impacts of the proposed rule on the owners of 
existing and future mills, and the consumers of nuclear 
generated electricity. 
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Weston Geophysical Corp., Westborough, MA. 


Lemey gr —" Hill Air 


Technical rept. 3-7 Nov 86, 

G. M. Jones, and V. J. Murphy. 23 Apr 87, 42p 
SCIENTIFIC-1, AFGL-TR-87-0055 

Contract F19628-84-C-0130 


In support of soil classification objectives related to an 
on going study of non-linear soil response, tomograph- 
ic techniques were developed and tested using seis- 
mic data. The data were collected at three locations at 
Landfill 4, Hill AFB, Utah. The site is a land-fill waste 
site which had been isolated from the prevailing 
ground-water flow by a slurry trench. The objective of 
this study was to identify the effectiveness of geo- 
physical techniques for seismic velocity measure- 
ments and tomographic/imaging analyses. Seismic 
data were collected between pairs of 50 ft. deep bore- 
holes on either side of the slurry trench. First break 
picks were analyzed using an iterative back-projection 
tomographic technique utilizing curved rays. Initial 
processing revealed that smearing of velocity anoma- 
lies between the boreholes occurred because of non- 
optimum placement of shots and receivers. Adding 
reasonable constraints to the inversion, however, 
showed a low-velocity region, terminating between 35 
and 40 ft., at the trench location. Diffraction arrivals 
travelling around the base of the low-velocity region 
further constrained its depth. Other minor low-velocity 
zones, possibly indicating layers with increased silt 
content, were also indicated by the inversion model. 
This study showed that cross-borehole tomography 
can be a useful tool in delineating velocity anomalies 
roughly perpendicular to paths between the boreholes, 
but that velocity anomalies parallel to the boreholes 
will be smeared unless additional constraints are im- 
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posed. A modification to the data acquisition technique 
to help overcome this problem would be to use addi- 


tional high-energy shot-points on the surface between 
the Soslates 
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AD-A181 345/0/GAR PC AO5/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Wastewater Characterization and Hazardous 
Waste Survey, Hickam AFB, Hawaii. 

Final rept. 13-27 Jan 87, 

R. D. Binovi, R. A. Tetla, and F. E. Slavich. May 87, 
89p Rept no. USAFOEHL-87-064EQO688EEF 


The USAFOEHL characterized the industrial 
wastewater in the Hickam AFB sewers and conducted 
a hazardous waste survey. The scope of the survey 
included characterizing the major industrial 
wastewater discharges from the base and ae 
if applicable discharge standards are being violated 
total of 23 sampling sites were oamane’ including 10 
lift stations and 10 oil/water separators. The hazard- 
ous waste survey included visiting 44 shops to deter- 
mine chemical usage and hazar materials man- 
agement practices including collection, storage, dis- 
posal practices and accumulation points. Keywords: 
Wastewater, Characterization, Hazardous materials, 
Waste, Sewage treatment. 
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AD-A181 346/8/GAR PC AO5/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Wastewater Characterization Survey, Plattsburgh 
AFB, New York. 

Final rept., 

R. D. Binovi, A. H. Riojas, and M. R. Spakowicz. Ma' 
87, 89p Rept no. USAFOEHL-87-062EQ0159EEF 


The USAFOEHL conducted a survey characterizing 
the wastewater in the Plattsburgh AFB sanitary, storm, 
and surface water discharges from the base and deter- 
mining if discharge standards are being vio- 
lated. A total of 31 sampii a sites were evaluated in- 
cluding 12 sanitary, 13 lace, and 6 storm water 
sources. Priority pollutants were found in samples from 
the sanitary and storm sewers and in the streams leav- 
ing the base. Recommendations were: (1) Combusti- 
ble gas detection sytems should be installed in lift sta- 
tions. (2) A comprehensive hazardous waste survey 
should be conducted to identity the source of the con- 
taminants. (3) Respirators should be worn by person 

nel entering the wet well of lift stations, Building 2291. 
(4) Alternates for achieving better oil/water separation 
should be investigated. (5) The possibility of cross- 
connections between the sanitary and storm systems 
should be investigated. (6) Oil/water separators dis- 
charge should be determined and should be connect- 
ed to the sanitary sewer system. (7) Streams should be 
monitored for ammonia to avoid aquatic toxicity prob- 
lems. (8) The BOD/COD ration should be determined 
by monitoring these parameters in the stream flowing 
through Seeend Oil property. (9) Additional analysis 
should be conducted on the seepage from the marina 
beach area. (10) A hazardous material training pro- 
gram should be instituted. Keywords: Wastewater: 
Hazardous waste; Sewage treatment; Hazardous ma- 
terials. 
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AD-A181 436/7/GAR PC A02/MF A01 
Hoofdgroep Maatschappelijke Technologie TNO, Delft 
Neosduary f Planktonic and Benthic 
invent t) 
yoo at Times : Short Communication, 
J Marquenie, B. S. Schrieken, and D. K. Crawley. 
31 Mar 86, 8p Rept no. TNO/R-86/220 


Times Beach, the confined disposal site for dredged 
material at Buffalo, New York, was created in 1972 and 
used until 1976. The site was not filled to its full capac- 
ity, resulting in an upland, a wetland and an aquatic 
area, which were rapidly invaded by plants and ani- 
mals. By 1983, when studies were initiated, this inva- 
sion had resulted in established exosystems. The first 
Studies were directed towards contaminant biomobility 
at the site and succession of terrestrial plant communi- 
ties. This communication reports the occurrence of in- 
vertebrates in the aquatic portion of Times Beach and 
Lake Erie. The study is intended as a very general in- 
ventory for the purpose of finding groups of possible 
toxicological interest. 


October 1, 1987 153 





ENVIRONMENTAL POLLUTION & CONTROL 
Solid Wastes Pollution & Control 


743,371 
AD-A181 453/2/GAR PC A06/MF A01 
Florida Univ., Gainesville. Dept. of Mechanical Engi- 


neering. 
Sulfur Hexaflouride as a Tracer for the Verification 
of Waste Destruction Levels in an Incineration 
Process. 

Final rept. ~y! 84-Apr 86, 

3 L. Proctor, M. C. Berger, D. L. Fournier, and S. 


joychoudhury. Apr 87, ag AFESC/ESL-TR-86-47 
Conract F08635-83-C-0136 


The use of sulfur hexafluoride (SF6) as a tracer for the 
verification of hazardous waste destruction levels in an 
incineration process is discussed. This study deter- 
mined the relationships between fue! flow, air flow, 
temperature, and mixing, and the destruction yn 
e' (DRE) of S 6 ina laboratory natural 
burner. The motivation for the study was the 0 
establish fundamental relationships which could be 
used in later studies concerned with using SF6 as a 
tracer in combustion processes. SF6 was mixed with 
natural gas and burned in a turbulent diffusion flame, 
typical of industrial boiler flames. The SF6 DRE was 
determined for various air and fuel flow rates, and for 
two different burner mixing conditions. Laboratory 
samples of three compounds typically found in Air 
Force hazardous wastes were also vaporized samples 
of three compounds typically found in Air Force haz- 
ardous wastes were also vaporized and burned. The 
compounds were toluene, benzene, and trichloroethy- 
lene. The DREs of these compounds were greater 
than the DRE of SF6 when burned under the same 
conditions. An empirical relationship was developed, 
relating ty the DRE of SF6 to a characteristic time, based 
flow and adiabatic flame temperature, and an 
empirical rate constant, based on the adiabatic flame 
temperature. Keywords: Hazardous waste, Inciner- 
ation, Destruction, Removal, Efficiency, Surrogates, 
Tracers, industrial boilers, Hazardous materials. 
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AD-A181 625/5/GAR PC A02/MF A01 

Hoofdgroep Maatschappelijke Technologie TNO, Delft 

(Netherlands). 

WES-TNO Contaminant Mobility Research. 

Technical rept. (Final), 

tS nae 26 Jan 87, 11p Rept no. TNO/R- 
‘1 


Ten (10) European scientists evaluated research pro- 
grammes in relation to contaminant mobility from 
dredged materials into ecosystems. Intensive investi- 
tions and inventories were conducted at the Times 
h confined disposal site, which aided in the devel- 
opment of research objectives and future manage- 
ment concerns. Three ton Harbor (ID) field sites 
were inspected, transects were lined out and sampling 
stations were selected. From each sampling station 
replicate soil or sediment samples were collected. Soil 
and sediments samples for an earthworm bioassay 
were collected from different depths representing the 
significant horizons that had been developed over 
time. A sampling station to collect background mus- 
sels for mussel watching at Times Beach was identi- 
fied. Mussels were collected and exposed in Times 
Beach and Lake Erie. Mussels were also exposed at 
key locations in the Buffalo River in order to give an 
early warning to the District of future contaminant relat- 
ed dredging problems in the Buffalo River. High num- 
bers of several waterfowl species have been found 
breeding in the Times Beach wetland. In order to 
assess uptake of contaminants that in the disposal site 
are present in the waterfowl, young ducks were shot 
prior to fledging. The bodies were subjected to a full 
histopathological inspection, including _ light-micro- 
scopic examination of the tissues. Aquatic and benthic 
inventories were conducted 
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AD-A181 837/6/GAR PC A06/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab 

Alcatraz Disposal Site Investigation. Report 3. San 
Francisco Bay-Alcatraz Disposal Site Erodibility. 
Miscellaneous paper, 

A. M. Teeter. May 87, 120p Rept no. WES/MP/HL- 
86-1-3 

See also Report 1, AD-A168 170 


Sediments from San Francisco Bay were subjected to 
laboratory erosion testing to provide information for 
the management of the Alcatraz disposal site, specifi- 
cally to reduce the retention of disposed materials at 
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the site. Erosion test results were used to estimate the 
erosion capacity of the site for a number of di 
material densities using data developed by this study. 
Erosion testing concentrated on fine-grained, cohesive 
sediment which makes up the bulk of the material dis- 
posed and retained at the Alcatraz site. Since the ero- 
dibility of such sediments is known to depend on inter- 
particle cohesion, characterization testing was used to 
describe the cohesive nature of the sediments and 
their settling behavior. Appendix A describes 18 ero- 
sion tests performed on remoided sediment sections 
in a 24.4-m recirculating saltwater flume at the US 
Army Engineer Waterways Experiment Station. Two 
sediment materials were tested, each with three sand 
contents and three bulk densities. Flume flows were 
increased hourly during tests until appreciable erosion 
occurred. The critical shear stress for the onset of ero- 
sion tau sub c was found to be highly dependent on the 
specific weight of the fine-grained sediments present. 
The addition of up to 40 percent sand had iittle effect 
on tau sub c. Additional erosion and characterization 
testing, discussed in ix B, was performed by 
the University of Florida at Gainesville using an annular 
flume. A sediment from Richmond Harbor on San 
Francisco Bay was used for these tests. One erosion 
test was lormed on remoided sediment material, 
and four other tests were performed on deposited 
sediment beds. The settled beds were found to be 
more erodible than remoided beds. 
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Argonne National Lab., !L. 

Migration and Methanogens: A Review of Current 
tional Pantene =" - 
J. Bogner, M. Torpy, C. Rose, M. Vogt, and D. 
Gartman. 1986, 28p CONF-8610227-1 

Contract W-31109-ENG-38 

United oo eat oe States conference on energy 
from landfill gas, Solihull, UK, 28 Oct 1986. 

Portions of this document are illegible in microfiche 
products. 


Landfill gas recovery research at Argonne National 
Laboratory is focusing on a project studying gas move- 
ment through landfill cover materials and a pilot inves- 
tigation of microbial populations in landfills. Vertical 
gas pressure and concentration gradients between the 
top of refuse and the landfill cover are being examined. 
In particular, changes in the vertical gradients indica- 
tive of changes in magnitude and direction of pressure 
or diffusional flow with time are being monitored. This 
study emphasizes changes in vertical pressure and 
concentration gradients related to barometric pressure 
and other meteorological variables, soil moisture 
changes, and pumping rates at simulated recovery 
wells. Preliminary results one that changes in soil- 
gas pressures in the landfill cover and top of refuse 
closely follow changes in barometric pressure. Meas- 
urable concentration gradients exist between the top 
of refuse and the cover materials indicating that diffu- 
sion is a major mechanism for gas movement, particu- 
larly during dry weather when pressure gradients are 
pos acne A pilot investigation has begun on microbial 

lations in sanitary landfills. First, a series of leach- 
ate > Geuetes from various depths at the Blackwell 
Forest Preserve Landfill were evaluated for microbial 
populations, selected chemical constituents, and 
methane production. Diverse motile populations of flu- 
orescing organisms were found in selected samples. 
19 refs., 6 figs., 3 tabs. (ERA citation 12:024675) 
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— a mat ong Dept. of C on A09/MF A01 
jotre Dame Univ it. of Civil Engineeri 
——— Subsurface Transport Modeling for 
Solid Wastes: Final 

oo irkner. Jan 87, 178p DO! /EV/10253- 5 
She. of this document are illegible in microfiche 
products. 


This report details progress on a research effort which 
has been directed toward the development and appii- 
cation of advanced subsurface solute transport 
models. Leachates from energy wastes represent a 
potentially large problem and may become a signifi- 
cant transport pathway for objectionable constituents. 
The proposal of realistic solutions for the handling of 
these wastes requires a fundamental knowledge of the 
mechanisms involved. The major objective of the re- 
search has been to understand these important mech- 
anisms and to gather this information, in the form of a 
subsurface hydrogeochemical transport model, for use 
in predictive, design and investigative purposes. The 


approach makes use of batch mechanistic and dynam- 
ic column experimental methods, and theoretical 
mathematical analysis. The emphasis of this research 
has been on the coupling of realistic chemical interac- 
tions, involving homogeneous and heterogeneous sys- 
tems, with existing subsurface solute flow models. 
(ERA citation 12:025841) 
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DE87005546/GAR PC A03/MF A01 
Oak me ae ange Diffusion Plant, TN. 

Cement Fixation Studies at Oak Ridge Gaseous 
Diffusion Plant 


J. L. Shoemaker. Nov 86, 29p K/PS-1236 

Contract ACO5-840T21400 

Portions of this document are illegible in microfiche 
products. 


The Process Support Division conducted laboratory 
fixation studies, as part of a 1986 DOE Site Milestone. 
Objectives were to develop a concrete fixation recipe 
that would allow the Sludge Treatment Facility (STF) to 
fix hazardous waste materials that would meet or 
exceed applicable compressive strength and leachabi- 
lity requirements. A process flow sheet details operat- 
ing procedures and equipment requirements for the 
handling of all waste materials from the raw, wet 
sludge to the hardened concrete forms. All candidate 
waste streams were characterized by chemical and 
physical properties, and all raw materials used in the 
fixation process were to be tested. Compatibility of 
waste materials with facility design, flow sheet, and 
equipment was to be demonstrated. Certain key 
pieces of equipment such as centrifuges, mix tanks, 
and pumps were to be performance tested at vendor 
sites. Also, a problems associated with han- 
dling, moving, and —e of the cast concrete forms 
were identifi investigated. (ERA citation 
12:019097) 
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DE87007687/GAR PC A03/MF A01 
Department of Energy, Oak Ridge, TN. Oak Ridge Op- 
erations Office. 

Assessment: Sale of it O of 
the Oak Ridge Reservation to the City of Oak 
Ridge, Tennessee. 

Jan 87, 34p DOE/EA-0320, ORNL/M-317 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
products. 


This environmental assessment addresses the im- 
pacts due to the proposed sale of Segment O of the 
Oak Ridge Reservation to the City of Oak Ri lor 
subsequent transfer to Boeing Tennessee, Inc. for in- 
dustrial development. The assessment focuses on the 

oposed development of Segment O for the purpose 
of storage, final assembly and electronics testing of 
non-nuclear missiles. No significant environmental im- 
pacts will result from construction and operation of the 
facilities proposed for Segment O. Because of the 
presence of a National gy historic site 
and State-listed threate and endangered plant 
species on Segment O, the DOE has stipulated in a 
Memorandum of Agreement with the City that the land 
will not be transferred to Boeing for development until 
protection of these sites is ensured. The probability of 
onsite explosions and/or fires involving hazardous ma- 
terials is low if Boeing complies with fire codes and 
handling and storage regulations. Transportation of 
hazardous materials and missiles between the Inter- 
state 40 off-ramp and the proposed facility would 
present a risk of 3.6 x 10 sup -5 fatalities per year; 
therefore, significant offsite impacts would be unlikely. 
(ERA citation 12:025845) 


743,378 

DE87007881/GAR 

Oak Ridge National Lab., TN. 
Resource Conservation and Recovery Act (RCRA) 
New-Emplo' Training Manual for the Operations 
Division RCRA Personnel. 

B. D. Barkenbus. Mar 87, 352p ORNL/TM-10311 
Contract ACO5-840R21400 

Microfiche only, copy does not permit paper copy re- 
production. Original copy available until stock is ex- 
hausted. 


MF A01 


This manual has been prepared for the training of new 
employees who will work with RCRA hazardous waste 
management in the Operations Division. It will be 
taught by a person who is trained in hazardous waste 
regulations/procedures. It consists of nine modules. 





The topics of these modules are: RCRA Training, Haz- 
ardous Waste Regulations, Transportation Regula- 
tions, Hazardous Waste Management at ORNL, 
Chemical Hazards and Safety, Hazardous Waste Op- 
erations Training, Sampling of Hazardous Waste, Haz- 
ardous Waste Identification/Classification, and RCRA 
Contingency Plans and Emergency Procedures. The 
on-the-job training areas are identified in the modules. 


They are an integral part of training. (ERA citation 
12:025142) 
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DE87900619/GAR PC A02/MF A01 
Tennessee Valley Authority, Knoxville. Div. of Air and 
Water Resources. 

Paradise Steam Electric Plant, cee Toxicity 
Biomonitoring Study, October 1 

J. Moses, and W. C. Barr. Jan 87, 7 TVA/ 
ONRED/WRF-87/6 

Portions of this document are illegible in microfiche 
products. 


These studies will assess effects based on the general 
standard of ‘“‘no toxic materials in toxic amounts,” 
oe by procedures in the EPA Chronic Bioassay 

anual (Horning and Weber 1985). TVA's testing pro- 
cedures included one daphnid (7-day Ceriodaphnia sp. 
lifecycle test) and one fish (7-day fathead minnow, Pi- 
mephales promelas, growth test) assay selected from 
the approved group of chronic toxicity tests assay. 
This report presents results from the first of four quar- 
terly chronic toxicity bioassays, initiated on October 
14, 1986. (ERA citation 12:024779) 
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PB87-188389/GAR PC A06/MF AO1 
Environmental Protection Agency, Washington, DC. 
Superfund Record of Decision (EPA Region 1): 
Tinkham Garage, Londonderry, New Hampshire 
September 1986. 

Final rept. 

30 Sep 86, 121p EPA/ROD/RO01-86/016 


. 


The Tinkham Garage site encompasses 375 acres of 
residential and undeveloped land in Londonderry, NH. 
Between 1978 and 1979, waste disposal activities 
behind Tinkham garage included the direct surface 
dumping of liquids and sludge from tank truck wash- 
ings. In April 1978 citizen complaints of foram and 
odors in a small unnamed brook resulted in a site 
cleanup and the excavation of a diversion trench to 
direct surface run-off. The Ri, completed in January 
1986, documented contamination from volatile and ex- 
tractable organic compounds associated with ground 
water in overburden and bedrock aquifers, surface 
water and in soil. The primary contaminants of concern 
include: VOCs, organic sludges and metals. 
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PB87-188397/GAR PC AO05/MF A01 
Environmental Protection Agency, Washington, DC. 
Superfund Record of Decision (EPA Region 4): Pio- 
neer Sand Company, Warrington, F' , Septem- 
ber 1986. 

Final rept. 

26 Sep 86, 100p EPA/ROD/R04-86/016 

Portions of this document are not fully legible 


The Pioneer Sand site, owned by the Pioneer Sand 
Company (PSC), is an inactive 11-acre quarry located 
near Belleview, FL. A disposal permit was granted to 
PSC in 1974 which allowed the disposal of inert materi- 
als including construction debris and shredded auto- 
mobile strippings. Between 1974 and 1978, phenols 
and resin compounds were deposited from Newport 
Industries (currently Reichhold Chemical Company). 
Domestic and industrial wastes including metal plating 
sludges were also received from the Pensacola Naval 
Air Station. In 1981 the Florida Department of Environ- 
mental Regulation did not renew the disposal permit 
and ordered the waste dumping practices to cease 
Based on the Ri results for PCB analysis of soils at the 
site, the EPA conducted an Immediate Removal Action 
in August 1986. All known areas of PCB concentra- 
tions greater than 50 ppm were removed. The primary 
contaminants of concern include: VOCs, organics, 
heavy metals, phenols, phthalates, and toluene 
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Environmental Protection Agency, Washington, DC 


ENVIRONMENTAL POLLUTION & CONTROL 


Superfund Record of Decision (EPA R 5): Ar- 
rowhead Refinery, Duluth Guunoauta, Puptomiber 


1986. 

Final rept. 

30 Sep 86, 76p EPA/ROD/R05-86/044 
Portions of this document are not fully legible. 


The Arrowhead Refinery site is located in Herman- 
town, St. Louis County. Minnesota. The operation gen- 
erated waste by-products which were discharged into 
an uncontained 2-acre lagoon and a waste water ditch 
in a wetland area. Investigations conducted by EPA in 
1979 revealed that onsite surface water was transport- 
ing contaminants to nearby wetlands areas and navi- 
gable waters. The primary contaminants of concern 
are VOCs, PAHs, and lead, and they are found in 
onsite soils, sediments, surface waters and ground 
water. The selected remedial action for the Arrowhead 
Refinery site are cited. 


743,383 

PB87-190005/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Superfund Record of Decision (EPA Region 6): 
= Disposal Pits, Crosby, Texas, September 
1 b 


Final rept. 
18 Sep 86, 59p EPA/ROD/R06-86/013 


The Sikes Disposal Pits site is bordered by the San 
Jacinto River on the west, Jackson Bayou on the 
north, and U.S. Highway 90 on the south. Chemical 
wastes from area petrochemical industries and numer- 
ous drums were deposited onsite in several old sand 
pits. A preliminary sampling at the site indicated the 
presence of phenolic compounds and other organics. 
A removal action by the EPA removed approximately 
440 cubic yards of phenolic tars from a partially buried 

pit. Subsequent studies at the site indicated the need 
~ a total remedial site plan. The primary contami- 
nants of concern include: organics, toluence, creo- 
sote, benzene, xylene, phenolic compounds, halides, 
dichloroethane, viny! chloride. Remedial action is pro- 
posed and included in the report. 


743,384 
PB87-204418/GAR PC A07/MF A01 
California State Air Resources Board, Sacramento. 
Stationary Source Div. 
Evaluation of Processes for Destruc- 
tion of Wastes - General Portland. 
lution test rept., 

. Jenkins. 15 Oct 85, 148p ARB/SS-87-02 


The effects of burning organic waste products in exist- 
ing cement kiln combustion systems have not yet been 
fully characterized. Changing customary fuels such as 
oil, coal, or coke by the addition of refractory or halo- 
genated organic materials could possibly affect the 
nature of nitrogen oxides (NOx), sulfur oxides (SOx), 
carbon monoxide (CO), and particulate matter emis- 
sions. Additionally, the products of incomplete com- 
bustion of organic wastes under some conditions may 
be of a nature that would produce unacceptably haz- 
ardous emissions. The test results indicate that criteria 
pollutant emissions were not significantly changed 
under conditions of poor supplemental fuel atomiza- 
tion, with liquid supplemental fuels of low heating 
value, or with a supplemental fuel of higher chlorine 
content. Combustion under conditions of low excess 
air (1 percent) can result in an increase in both CO and 
SO2 emissions. 
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PB87-208955/GAR PC A23/MF A01 
Southern Research Inst., Birmingham, AL. 

PIC (Products of Incomplete Combustion) Analysis 
Methods. 


Final rept. Mar 84-Apr 85, 

R. H. James, L. B. Farr, R. E. Adams, and H. C. 
Miller. Jun 87, 530p SORI-EAS-86-1142, EPA/600/9- 
87/011 

Contract EPA-68-02-3696 

Portions of this document are not fully legible. Spon- 
sored by Environmental Protection “= Research 
Triangle Park, NC. Air and Energy Engineering Re- 
search Lab 


The report gives results of method evaluations for 
products of incomplete combustion (PICs): 36 pro- 
posed PICs were evaluated by previously developed 
gas chromatography/fiame ionization detection (GC/ 
1D) and gas chromatography/mass spectroscopy 
(GC/MS) methods. It also gives results of method 
evaluations of 59 additional principal organic hazard- 
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ous constituents (POHCs) from the amended list of 
compounds from Appendix Vili of 40 CFR, Part 261. 
The report contains chromatograms, bar-graph mass 
spectra, and calibration curves for each compound. 
Relative retention times, detection limits, precision 
data, and mass spectra are tabulated for each com- 
pound. The report also reviews recent literature on the 
formation of PICs. 
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PB87-863890/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


ca Solvent Recovery and “4° or 
july 1987 (Citations from the ita 
fon a Aug 83-Jul 87. 

Jul 87, 126p 

Supersedes PB86-869963. Prepared wees 


with Department of Energy, Washington, 
U.S. sales only. 


This bibliography contains citations concerning labora- 
tory investigations, pilot project descriptions, and ap- 
plications of organic solvent recovery operations. 
Characterizations of recycled solvents, hydrogenation 
processes, and solvent quality and deterioration are 
among the topics discussed. Emphasis is placed on 
coal liquefaction processes. (This updated bibliogra- 
phy contains 194 citations, 53 of which are new entries 
to the previous edition.) 
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PB87-863940/GAR PC NO1/MF NO1 
oe Technical Information Service, Springfield, 
Solvent Recovery and Reclamation. June 1970- 
July 1987 (Citations from the NTIS Database). 

Rept. for Jun 70-Jul 87. 

Jul 87, 158p 

Supersedes PB86-866456. 


This bibliography contains citations concerning extrac- 
tion, recovery and reclamation of solvents and compo- 
nents of solvents which are utilized in various mineral, 
manufacturing, proc and repr indus- 
tries. Occupational safety and health considerations 
are included, as well as facilities planning and equip- 
ment selection, operation and maintenance. (This up- 
dated bibliography contains 316 citations, 18 of which 
are new entries to the previous edition.) 
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PB87-864070/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Municipal Waste Resource 
Economic and institutional Aspects. 


Facilities: 
Aspects. January 1979- 
July 1987 (Citations from the Energy Data Base). 
Rept. for Jan 79-Jul 87. 

Jul 87, 89p 

Supersedes PB86-865185. Prepared in cooperation 
with Department of Energy, Washington, DC. 

U.S. sales only. 


This bibliography contains citations concerning the 
economic and institutional aspects pertaining to the 
planning, development, and operation of municipal 
waste resource recovery facilities. Topics include fea- 
sibility assessment, financing structures, system com- 
parisons, facility descriptions, and the state, federal, 
and local institutional frameworks pertinent to system 
planning and development. Energy recovery oper- 
ations in landfills are also discussed. (This updated 
bibliography contains 189 citations, 15 of which are 
new entries to the previous edition.) 
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AD-A181 412/8/GAR PC A10/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab 
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Water Quality Studies: Richard B. Russell and 
Clarks Hill Lakes. 

Annual interim rept. no. 2, Jan-Dec 85, 

W. F. James, R. C. Gunkel, J. H. Carroll, R. H. 

K , and S. P. Schreiner. Dec 86, 216p Rept 
no. WES/MP/EL-86-12 


This report is the second annual report documenting 
the results of comprehensive water Studies at 
Richard B. Russell and Clarks Hill lakes gia and 
South Carolina. The study objectives were to docu- 
ment water quality conditions in each lake before, 
and following the i it of Richard B. 
Russell Lake and to evaluate the effectiveness of an 
oxygenation systems installed in Richard B. Russel 
Lake. (Author) 
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AD-A181 627/1/GAR PC A03/MF A01 
Hoofdgroep Maatschappelijke Technologie TNO, Delft 
(Netherlands). 

Mussel i" in the Buffalo River, Times Beach 
and Lake Erie 

J. M. , D. K. Crawley, and J. W. Simmers. 
11 Nov 86, 33p Rept no. TNO/R-86/199 


Mussels, Elliptio dilatata, were collected from a pristine 
lake and exposed in the Buffalo River, Lake Erie and a 
confined disposal site, Times Beach, Buffalo, New 
York. The mussels were exposed in a natural way, al- 
lowing them to burrow in the sediment or between 
stones. After a period of about 35 days the mussels 
were recollected and analyzed for PCBs, DDE and 
HCB. The Buffalo River was found to contain bioavai- 
lable PCBs and pesticides in three stretches only: 1) 
The two main branches, before they merge into the 
navigable stretch; 2) A stretch passing through several 
industrial estates downstream of Cazenovia Creek 
This stretch is probably affected by an industrial dis- 
charge of a mixture comparable to Aroclor 1260; and 
3) The mouth of the Buffalo River between the Marina 
and the Coast Guard Station. in Lake Erie, indications 
were found for a gradient in PCB concentration. Mus- 
sels exposed in Times Beach, were found to accumu- 
ace, mew of lower chlorinated PCBs and pes- 
ticides. Remarkably, they did not accumulate any sig- 
nificant amounts higher chiorinated PCBs (hexa- and 
heptachioro-biphenyls). The gamut of PCB congeners 
in mussels exposed on either side of the endikement 

Times Beach revealed no evidence of bioa- 
vailable PCBs being transported form Times Beach 
into Lake Erie. 
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0E87007332/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 
Organoleptic Water Quality: Health and Economic 


J. |. Daniels, D. W. Layton, M. A. Nelson, A. W. 
Olivieri, and R. C. Cooper. Feb 87, 9p UCRL-94614, 
CONF-870586-1 

Contract W-7405-ENG-48 

International conference on resource mobilization for 
drinking water supply and sanitation in developing na- 
tions, San Juan, Puerto Rico, 26 May 1987. 


Organoleptic properties of drinking water (i.e., charac- 
teristics perceptible to the senses) can affect the ac- 
ceptance of water by the public. In this paper we 
present a risk-analysis methodology, along with sup- 
porting data, that can be used for assessing the rela- 
tionship between the level of either (1) turbidity, color, 
and odor; or (2) total dissolved solids (TDS); or (3) me- 
tabolites of algae and associated bacteria in drinking 
water, and the fraction of an exposed population that 
could reject the water. We explain how this methodolo- 
gy Can be used by public health authorities in develop- 
ing nations as a rational approach for adopting prag- 
matic water-quality guidelines for these organoleptic 
constituents, and for accurately correlating concentra- 
tions of these organoleptic constituents with the need 
to commit manpower and resources to improve water 
quality in rural areas, small communities, and large 
cities. (ERA citation 12:024889) 
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DE87007752/GAR PC A04/MF A01 
Wyoming Univ., Laramie. Fish Physiology and Toxicol- 
ogy Lab 
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of Biologically Active Compounds in 


—— Final Report. 
A.M. ler, J. D. Fernandez, J. S. Meyer, D. A. 


— and H. L. Bergman. Nov 86, 56p DOE/ER/ 
1-1 

Contract ACO2-82ER60071 

Portions of this document are illegible in microfiche 
products. 


Waters collected from two study sites were tested for 
persistence of active compounds as the 
waters percolated thr experimental media. At the 
first site, the Paraho Lysimeter in Anvil Points, Colora- 
do, ee 
1983) were collected from of four piles of proc- 
essed oil shale overiain Snorent thicknesses of soil. 
Although water quality differed among samples, six of 
eight lysimeter leachates tested were acutely toxic to 
an aquatic invertebrate, Daphnia , and five were 
acutely toxic to fathead minnows (Pimephales prome- 
las). Water collected from a modified in situ (MIS) 
retort was percolated thr columns containing 
three different types of soil. leachate from the 
MIS spent shale was acutely toxic to an aquatic inver- 
tebrate, Ceriodaphnia dubia. The toxicity of samples 
from nine pore volumes of retort water percolating 
through a column containing a sandy soil increased 
with successive pore volumes, but leachate toxicity 
never equaled the toxicity of the retort water. In con- 
trast, the first pore volumes of retort water or reconsti- 
tuted water leached through a sandy loam soil were 
more toxic than the retort water; however, the second 
pore volumes of leachates were not toxic. First pore 
volume leachates of retort water percolating through a 
sandy clay loam soil were much less toxic than the 
retort water; second pore volume leachates were not 
toxic. (ERA citation 12:024605) 
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PB87-190054/GAR PC A03/MF A01 
Environmental Protection yy. Washington, DC. 
Superfund Enforcement Document (EPA 
ae 5): ee Northern (BN), Brainerd, Min- 


Pinal rep 
4 Jun 86. 39p EPA/ROD/R05-86/031 


The Burlington Northern (BN) site is located in both the 
City of Baxter and the City of Brainerd, Minnesota. 
During the 1950s, BN began mixing creosote, a pre- 
server, with Number 5 fuel oil in a 1:1 ratio and later 
changed to creosote and coal tar which is presently 

ing used in a 70:30 ratio. Wastewater generated 
from the wood treating process was sent to two shal- 
low, unlined surface impoundments for disposal. The 
discharge of wastewater to the disposal ponds gener- 
ated a sludge that contaminated both the underlying 
soils and ground water. Ground water contamination is 
restricted to a relatively small area downgradient from 
the site. The primary contaminants of concern include: 
PAHs, heterocycles, and phenols. Remedial action is 
proposed and detailed in the report. 


743,394 
PB87-194957/GAR 
(Order as PB87-194932/GAR, PC —_ 
1) 
National oe See Service, Anchorage, AK. Ocean As- 


Lower Cook Inlet Meropiankton. 

Final rept., 

T. S. English. Oct 79, 349p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment ——. Final Reports of Principal investi- 
gators, v46 p73-422 Jul 86. 


The study is a contribution to the understanding of 
quanititative seasonal changes of eggs and larvae of 
fishes and shelifishes of major economic significance 
in Lower Cook Inlet. Early life history stages of impor- 
tannt components of the food webs of Lower Cook 
Inlet, Kachemak Bay, and Kamishak Bay have been 
identified. Temporal and spatial dynamics and distribu- 
tions of important ecosystem components, the itchth- 
yoplankters and meroplanktonic stages of shrimps and 
crabs, have been tabulated, depicted, and described. 
Timing and use of specific areas within Lower Cook 
Inlet by early life history stages of fishes, shrimps, and 
crabs have been tabulated, depicted, and evaluated. 


743,395 
PB87-198891/GAR 


(Order as PB87-198867/GAR, PC A99/MF 


E04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Production and ——— of Dissolved Methane 
in Southeastern Bering Sea. 
Final rept., 
J. D. Cline, K. Kelly-Hansen, and C. N. Katz. 1982, 


106p 
Sponsored by Minerals Mai it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v51 p309-417 Dec 86. 


The purpose of the study was to use dissolved meth- 
ane as a tracer of mean circulation and to define verti- 
cal and horizontal mixing scales in local regions of the 
southeastern Bering Sea. The subregions selected for 
Study included St. George Basin, a fault basin located 
on the outer shelf of Bristol Bay, and the North Aleu- 
tian Shelf. Both regions were identified as potential off- 
shore leasing sites for gas and oil production. 
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PB87-198909/GAR 

(Order as PB87-198867/GAR, PC —— 

04) 

National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Oil Spill Vulnerability, Coastal Morphology, and 
Sedimentation of Outer Kenai Peninsula and Mon- 
tague Island. 
Final rept., 
M. O. Hayes. Apr 80, 536p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v51 p419-538 Dec 86. 


The report discusses the results of an extensive study 
of the geomorphology, sedimentology, and oil spill vul- 
nerability of the outer Kenai Peninsula and Montague 
Island shorelines. Major emphasis is placed on the ap- 
plication of an Oil Spill Vulnerability Index (O.S.V.1.). 
Large segments of the shoreline are high risk environ- 
ments with respect to oil spill residence time. Nearly 
60% of the study area falls into O.S.V.!. classes 6-10, 
which indicates any oil spilled would have residence 
times from one to more than ten years. 
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PB87-198917/GAR 
(Order as PB87-198867/GAR, PC — 
) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Circulation and Water Masses in the Gulf of 
Alaska. 


Final rept., 

T. C. Royer. Mar 81, 131p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment pale ee Final Reports of Principal investi- 
gators, v51 p539-684 Dec 86. 


In the last year of the OCS project, analysis of prior 
oceanographic data from the Gulf of Alaska has con- 
tinued with several new ideas and concepts evolvi 

In addition to the continued treatment of archived OC 
data, more recent hydrographic and meteorological 
data gathered on other projects, are being incorporat- 
ed into the analysis. For example, two cruises in Fall 
1980 occupied many of the stations in the OCS grid. 
These additional data have provided new insights into 
the costal circulation in the Gulf of Alaska. 
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PB87-199923/GAR PC A03/MF A01 
Florida Inst. of Oceanography, St. Petersburg. 

Study of the Effects of Oil on Marine Turtles. 
Volume 1. Executive Su 

Final rept. 30 Sep 83-1 Oct 85, 

S. Vargo, P. Lutz, D. Odell, E. Van Vieet, and G 
Bossart. 15 Sep 86, 28p OCS/MMS-86/0070-VOL-1 
Contract Di-14-12-0001-30063 

See also Volume 2, PB87-199931. Sponsored by Min- 
erals Management Service, Reston, VA 

‘a —— in set of 3 reports PC E99, PB87- 
19991 





The objective of the study was to determine the effects 
of oil on marine turtles. An experimental program was 
carried out on 3-20 month old and 3-16 
— old — — eS and 

ee ee of ot Se th Louisiana 
Crude Oil (SLCO) preweathered for 48 hrs. The behav- 
ioral experiments indicated that both species of marine 
turtles had a limited ability to avoid oil slicks, but ex- 
periments to determine avoidance/attraction to float- 
ing tar balls were inconclusive. The physiological ex- 
periments showed that the respiration, skin, some as- 
pects of blood chemistry and composition, and salt 
gland function of 15-18 oan old loggerhead sea tur- 
tles were significantly affected. 
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PB87-199931/GAR PC A09/MF A01 
Florida Inst. of Oceanography, St. Petersburg. 

Study of the Effects of Oil on Marine Turtles. 
Volume 2. Technical 
Final rept. 30 Sep 83-1 Oct 85, 

S. Vargo, P. Lutz, D. Odell, E. Van Vieet, and G. 
Bossart. 15 Sep 86, 197p OCS/MMS-86/0070-VOL- 
2 


Contract Di-14-12-0001-30063 

See also Volume 1, PB87-199923 and Volume 3, 
PB87-199949. Sponsored by Minerals 

Service, Reston, VA. 

— — in set of 3 reports PC E99, PB87- 
1 15. 


The objective of the study was to determine the effects 
of oil on marine turtles. An experimental program was 
carried out on 3-20 month old and 3-16 
a old green turtles to determine behavioral and 

ical effects of oil using South Louisiana 
oaae Oil (SLCO) preweathered for 48 hrs. The behav- 
ioral experiments indicated that both species of marine 
turtles had a limited ability to avoid oil slicks, but ex- 
periments to determine avoidance/attraction to float- 
ing tar bails were inconclusive. The physiological ex- 
periments showed that the respiration, skin, some as- 
pects of blood chemistry and composition, and salt 
gland function of 15-18 month old loggerhead sea tur- 
tles were significantly affected. Spills in the vicinity of 
nesting beaches are of special concern. 


743,400 

PB87-199949/GAR PC A07/MF A01 
Florida Inst. of Oceanography, St. Petersburg. 

Study of the Effects of Oil on Marine Turtles. 
Volume 3. Appendices. 

Final rept. 30 Sep 83-1 Oct 85, 

S. Vargo, P. Lutz, D. Odell, E. Van Vieet, and G. 
Bossart. 15 Sep 86, 127p OCS/MMS-86/0070-VOL- 
3 


Contract Di-14-12-0001-30063 

See also Volume 2, PB87-199931. Sponsored by Min- 
erals Management Service, Reston, VA. 

= - eames in set of 3 reports PC E99, PB87- 
1 15. 


The objective of the study was to determine the effects 
of oil on marine turtles. An experimental program was 
carried out on 3-20 month old loggerhead and 3-16 
we = old green turtles to determine behavioral and 

ysiological effects of oil using South Louisiana 
Orde Oil (SLCO) preweathered for 48 hrs. The behav- 
ioral experiments indicated that both species of marine 
turtles had a limited ability to avoid oil slicks, but ex- 
periments to determine avoidance/attraction to float- 
ing tar balls were inconclusive. The physiological ex- 
periments showed that the respiration, skin, some as- 
pects of blood chemistry and composition, and salt 
gland function of 15-18 month old loggerhead sea tur- 
tles were significantly affected. 


743,401 

PB87-200515/GAR PC A04/MF A01 
Science Applications International Corp., Newport, Ri. 
Study of Physical Processes on the U.S. Mid-Atian- 
tic Continental Slope and Rise. Volume 1. Execu- 
tive Summary. 

Final rept. Sep 83-May 87, 

O. Brown, R. Evans, R. Watts, C. Ca 
P. Hamilton. May 87, 53p SAIC-86/753' 
OCS/MMS-87/0024-VOL-1 

Contract Di-14-12-0001-30066 

See also Volume 2, PB87-200523. Sponsored by Min- 
erals Management Service, Vienna, VA. Atlantic OCS 
Region 

Also available in set of 3 reports PC E99, PB87- 
200507 


No abstract available. 
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een PC A15/MF A01 
Science Applications International Corp., Newport, Ri. 

Study of Physical Processes on the U.S. Mid-Atian- 

tic Continental Slope and Rise. Volume 2. Techni- 

cal Presentation. 


Final rept. Sep 83-May 87, 

O. Brown, R. Evans, R. Watts, C. Casagrande, and 
P. Hamilton. May 87, 3 SAIC-86/7539/129-VOL- 
2, OCS/MMS-87/0024-VOL-2 

Contract Di-14-12-0001-30066 

See also Volume 1, PB87-200515 and Volume 3, 
PB87-200531. Sponsored Minerals Management 
Service, Vienna, VA. Atlantic Region. 

Also — in set of 3 reports PC E99, PB87- 


The report describes three years of physical oceano- 
aphic research by Science Appiications International 
ation (SAIC) and its subcontractors in the Mid- 
Atlantic Slope and Rise (MASAR) program. MASAR 
5 in October 1983 and was to provide 
the Department of Interior's Minerals Mai t 
Service (MMS) with sufficient information to Gover 
sessment of the potential impacts of petroleum explo- 
en ee a ee ee ee 
tal shelf ( ) of the Mid-Atlantic region. Several 
major tasks were undertaken; Determining the 
seasonal circulation features; Quantifying and i 
ing processes which produce variability; and Determin- 
ing the degree to which the slope/rise circulation fea- 
tures influence the physical oceanography of the adja- 
cent cont Mid- Atlantic continental shelf 


PC AO7/MF A01 
Science ., Newport, Ri. 
Study of 
, Continental Slope and Rise. Volume 3. Appen- 
x. 
Final rept. Sep 83-May 87, 
O. Brown, R. Evans, R. Watts, C. Ca 
P. Hamilton. May 87, 146p SAIC-86/75 
3, OCS/MMS-87/0024-VOL-3 
Contract Di-14-12-0001-30066 
See also Volume 2, PB87-200523. Sponsored by Min- 
a Management Service, Vienna, VA. Atlantic OCS 
legion. 
Also available in set of 3 reports PC E99, PB87- 
200507. 


The report describes three years of physical oceano- 
aphic research by Science Applications International 
ation (SAIC) and its subcontractors in the Mid- 
Atlantic Slope and Rise (MASAR) program. MASAR 
began in October 1983 and was designed to provide 
the Department of Interior's Minerals Mai ment 
Service (MMS) with sufficient information to al 
sessment of the potential impacts of petroleum explo- 
ration and production activities on the outer continen- 
tal shelf (OCS) of the Mid-Atlantic region. Several 
major tasks were undertaken: Determining the ral 
seasonal circulation features; Quantifying and 
ing processes which produce variability; and Determin- 
ng the degree to which the slope/rise circulation fea- 
ures influence the physical oceanography of the adja- 
on Mid-Atlantic continental shelf. 
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PB87-200994/GAR PC A04/MF A01 


Florida Inst. of Oceai oe, oe nsiaiite 
Physical Oceanographic tudy of Florida's 
Coast Ri - Atlantic Coast Transport 


Study (FA ). Volume 1. Executive Summary. 
Final rept. 9 Jan 84-18 Feb 86, 

M. Rinkel, S. Vargo, T. Lee, F. Schott, and R. 
Zantopp. 15 Sep 86, 54p OCS/MMS-86/0079-VOL-1 
Contract Di-14-12-0001-30082 

See also Volume 2, PB87-201000. Sponsored by Min- 
—s Management Service, Vienna, VA. Atlantic OCS 


legion. 
Also available in set of 3 reports PC E99, PB87- 
200986. 


The goal of the study was to provide information on the 
eddy structures which had been observed to break off 
from the Florida Current and Gulf Stream along Flor- 
ida's Atlantic coast from 27 N to 30 degrees N to aid in 
assessment of risks from oil and gas activities on in the 
South Atlantic Planning Area. The study involved the 
combined use of moored current meter arrays, PEGA- 
SUS current profiler, satellite tracked surface drifters, 
and inverted echo sounder/bottom pressure gauges 
(IES/PGs) to directly measure currents and particle 
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trajectories with the Florida Current and Gulf Stream 
and the adjacent shelf. Satellite sea surface tempera- 
ture (SST) imagery was used as a supplementary tool 
in the study to help interpret the data from the field 
instrumentation. Field sa was conducted from 
March 12, 1984 through June 19, 1985. 


743,405 
PB87-201000/GAR PC A19/MF A01 


Florida Inst. of Oceai , St. . 
Coast - graph Atiantic Coast Transport 


Study (FA' ). Volume 2. Technical Report 

Final rept. 9 Jan 84-18 Feb 86, 

M. Rinkel, S. Vargo, T. Lee, F. Schott, and R. 

| ae 15 Sep 86, 4299 OCS/MMS-86/0079-VOL- 


Contract Di-14-12-0001-30082 

See also Volume 1, PB87-200994 and Volume 3, 
PB87-201018. Sponsored Minerals Management 
Service, Vienna, VA. Atlantic Region. 

Also available in set of 3 reports PC E99, PB87- 


Taeiaiieleieadeetiiiai sina atin tla Sts 
eddy structures which had been observed to break off 
from the Florida Current and Gulf Stream along Flor- 
ida's Atlantic coast from 27 degrees N to 30 degrees N 
to aid in assessment of risks from oil and gas activities 
on in the Ce ann Atlantic Poe Area. Study in- 
volved the combined use of moored current meter 
arrays, PEGASUS current profiler, satellite tracked sur- 
face drifters, ys Ao tey echo sounder/bottom pres- 
sure gauges (IES/PGs) to dir measure currents 
and trajectories with the Honda Current and 
Gulf Stream and the adjacent shelf. Satellite sea sur- 
face temperature (SST) imagery was used as a suppie- 
mentary tool in the study to help interpret the data from 
the field instrumentation. Field sampling was conduct- 
ed from March 12, 1984 through June 19, 1985. 


743,406 
PB87-201018/GAR 
Florida Inst. of 


PC A10/MF A01 
‘aphy, St. Petersburg. 
of Florida's Atlantic 
oo See - Atlantic Coast Transport 
Study (FACTS). Volume 3. Appendices. 
Final rept. 9 Jan 84-18 Feb 86, 
M. Rinkel, S. Vargo, T, Lee, F. Schott, and R. 
res 15 Sep 86, 218p OCS/MMS-86/0079-VOL- 


Contract Di-14-12-0001-30082 
See also Volume 2, PB87-201000. Sponsored by Min- 
—_ Management Service, Vienna, VA. Atlantic OCS 


Also available in set of 3 reports PC E99, PB87- 
200986. 


The goal of the study was to provide information on the 
eddy structures which had been observed to break off 
from the Florida Current and Gulf Stream along Flor- 
ida’s Atlantic Coast from 27 N to 30 degrees N to aid in 
assessment of risks from oil and gas activities on in the 
South Atlantic Planning Area. The study involved the 
combined use of moored current meter arrays, PEGA- 
SUS current profiler, satellite tracked surface drifters, 
and inverted echo sounder/bottom pressure gauges 
(1ES/PGs) to directly measure currents and particle 
trajectories with the Florida Current and Gulf Stream 
and the adjacent shelf. Satellite sea surface tempera- 
ture (SST) imagery was used as a supplementary tool 
in the study to help interpret the data from the field 
instrumentation. Field sampling was conducted from 
March 12, 1984 through June 12, 1985. 


743,407 

PB87-201067/GAR PC A02/MF A01 
Missouri Univ.-Columbia. Dept. of Chemistry. 
Incineration of Water Pollutants with Activated 
oe See Set, ae Se Se 
System Designed to Produce Energy Pyroly- 
sis By-Product Chemicals. 


Final Technical completion rept. (Final), 

S. E. Manahan, R. W. Gale, F. C. Laquer, K. E. 
Smith, and D. J. Bornhop. 18 Nov 82, 17p OWRT-A- 
125-MO(1) 

Contract Di-14-34-0001-1127 

Prepared in cooperation with Missouri Water Re- 
sources Research Center, Columbia. Sponsored by 
pe Fy Water Research and Technology, Washing- 
ton, 


A wastewater treatment system, particularly useful for 
treating chemical leachates, was developed on a labo- 
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PB8?-201091/GAR PC A02/MF A01 
Delaware Univ., Newark. Dept. of Chemical Engineer- 
Regeneration 


Sa eet fae 
Tenperinmes Using Suneceeinea 


SoS 


Contract Di-14-34-0001-0108 


Water Resources Center. Sponsored by Office of 
Water Research and Technology, W , DC. 


Solubilities of phenol, p-chorophenol, and 2,4-dichior- 
were measured in supercritical carbon diox- 
isotherms on Amoco GX-31 activated 


carbon dioxide onto previously regenerated samples 
of activated carbon were measured in order to exam- 


results for the phenol. 
carbon dioxide/Amoco GS-31 activated carbon 
system. 


743,410 

PB87-201521/GAR PC A05S/MF AO1 

— Univ. System, Las Vegas. Water Resources 
iter. 

Processes Affecting Subsurface Transport of 


wt wa. Be Whatheock, BW. Kirk. W. Hess, 


oun Jun 87, 87p EPA/600/6-87/005 
A in cooperation with Kaman Tempo, Santa 
Barbara, CA., and Arizona State Univ., Tempe. Dept. of 
Civil Engineering. Sponsored by Environmental Moni- 
toring Systems Lab., Las Vegas, NV. 


The document focuses solely on the process affecting 
migration of fluids from a leaking tank and their effects 
on Monitoring met . Based upon the reviews 
presented, soil heterogeneities and the potential for 
multiphase flow will lead to high monitoring uncertain- 
ties if leak detection systems rely on liquid sampling 
alone. Vapor transport is also affected by these prop- 
erties although to a lesser ee. More research is 
needed, however, to better u ‘stand the physics of 
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vapor transport. Vapor transport of contaminants to 
the monitoring sensors will also be strongly affected by 
the volatility of the fluid. Difficulties in detection and 
also be generated from fluid 
il and microbes. The processes 
of adsorption, partitioning, and microbial alteration of 
fluids in the subsurface may have strong effects on the 
uncertainty of monitoring systems. These fate proc- 
esses have received less attention than liquid and 
vapor transport processes and will require 
ped research before their effects are under- 
s . 


743,411 

PB87-202123/GAR PC A10/MF A01 
ical Survey, Orlando, FL. Water Resources Div. 

Water Resources Data--Florida, Water Year 1986. 

Volume 1B. Northeast Florida Ground Water. 

Water-data rept. (Annual) 1 Oct 85-30 Sep 86. 

Feb 87, 214p USGS/WRD/HD-87/219, USGS/ 

WDR/FL-86/1B 

See also PB87-111175. 


Water resources data for the 1986 water year for 
northeast Florida include continuous or daily discharge 
for 70 streams, for 9 streams, mis- 
cellaneous discharge for 21 streams, continuous or 
daily stage for 27 streams, periodic stage for 8 
oo peak discharge for 21 streams, and peak 

for 25 streams; continuous or daily elevations for 
20 es, periodic elevations for 35 lakes; continuous 
ground-water levels for 40 wells, periodic ground- 
water levels for 105 wells, and winiominaanl water- 
level measurements for 589 wells; quality-of-water 
data for 19 surface-water sites and 82 wells. 


743,412 
PB87-202180/GAR PC A03/MF A01 
State Univ., Corvallis. Dept. of Chemistry. 
Trace Elements and Their 


ept. (Final), 
W. D. Loveland. Jun 83, 31p OWRT-B-055-ORE(1) 
Contract Di-14-34-0001-81 at @ ate. 
Prepared in cooperation with Oregon State Univ., 
vallis. Water Resources Research Inst. Sponsored by 
ag hg Water Research and Technology, Washing- 
ton 


Stable activable tracer technologies using rare earth 
nuclides with short-lived activation products were de- 
veloped and tested in both the laboratory and field. 
These tracers have been applied to the monitoring of 
pollutant dispersal in fresh water and estuarine sys- 
tems and to trace toxic or chemicals in the 
marine environment. The development, testing and 
application of stable x-ray fluorescent tracers for small 
water systems is also described. These non-toxic, 
cost-competitive tracers are sensitive, are not ad- 
sorbed by sediments, and can mark specific pollutants 

ing it possible to trace the effluent from several 
sources simultaneously. 


743,413 
PB87-202354/GAR PC A04/MF A01 
Massachusetts Univ., Amherst. Water Resources Re- 


search Center. 
Indicators in Fishes and Their 


Physiological Stress 

Potential for 7 in Field Studies, 

S. Belle, K. R. Byrne, and P. T. Kostecki. Feb 87, 
64p PUB-155 


Sponsored by G | Survey, Reston, VA. Water 
Resources Div., and Massachusetts Div. of Fisheries 
and Wildlife, Boston. 


Althorgh much is known about physiological re- 
sponses in fish exposed to acid conditions, the same 
level of mechanistic detail is lacking. The problem is 
that most stressors elicit responses which are nonspe- 
cific. Similar \ | responses may result from a 
wide variety of different stressors. A modeling effort of 
this enormity would require a multi-disciplinary, multi- 
year project. One useful approach might be a pH Chal- 
lenge Test similar to the sea water Challenge Test de- 
veloped for salmon smoit (readiness for entry into sea 
water). Fish may be physiologically capable of tolerat- 
ing certain pH ranges based on past exposure which is 
known to modify acid tolerance. Comparison of specif- 
ic responses to some physiological parameter such as 
blood NA( +) could prove useful. 


743,414 
PB87-202438/GAR 
Howard Univ., Washington, DC. 


PC AO5/MF A01 


Chemical Separation of Water ee 

M. M. Varma, B. E. Adebona, D. M. Patel, and B. 
Fisher. Jul 85, 80p USGS/G-898-02 

Grant Di-14-08-0001-G-898 

Portions of this document are not fully legible. Pre- 
pared in cooperation with District of Columbia Univ., 
Washington. Water Resources Research Center. 
Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


For the determination of the presence of micro-quanti- 
ties of organics in water and wastewater samples, the 
concentration and extraction was done by batch ex- 
traction, continuous liquid-liquid extraction, and lyophi- 
lization. The results indicated that the batch extraction 
procedure provided better results than the continuous 
fquid-liquid extraction procedure, which needs further 
. One wastewater sample showed the pres- 
= ence of 4- nonyiphenol--a metabolite of nonionic sur- 
actants. 


743,415 


PB87-202925/GAR PC A03/MF A01 
ene tee renee Saat. Cincinnati, OH. 
later E Resear 
Gus eal vantunee = ge ee for Full Scale, 
= SS Control ee mee Chemi- 
eeeg yy ty we 


The Water Research Division of the U.S. Envi- 
ronmental Protection has responsibility for ob- 
ig ae on Os lormance and cost of granular 
activated carbon (GAC) systems for controlling select- 
ed synthetic organic chemicals (SOCs). An approach 
is presented that utilizes a combination of predictive 
and microcolumn studies to generate 
solute breakthr: curves for several SOCs to 
determine full-scale GAC use rates. Based on break- 
through and economic data, cost estimates have been 
developed for GAC treatment at various system sizes 
and use rates. 


743,416 


PB87-203329/GAR PC A02/MF A01 
Environmental Research Lab.-Duluth, MN. 

Seasonal Toxicity of Ammonia to Five Fish and 
Nine Invertebrate Species. 


J. W. Arthur, C. W. West, K. N. Allen, and S. F. 
Hedtke. 1987, 10p EPA/600/J-87/038 

Pub. in Bulletin of Environmental Contamination and 
Toxicology, v38 p324-331 1987. 


The effects of ammonia toxicity were determined for 
14 aquatic species (5 fish and 9 invertebrates) in short- 
term laboratory tests. Forty-five tests were conducted 
and individual 96-h values (48-h for cladocera) —— 
from 0.26 to 22.8 mg/1 NH3. The most sensitive fish 
and invertebrate species tested with ammonia were 
the rainbow trout and _—— clam with geometric 
mean LC50 values of 0.53 and 1.10 mg/1 NH3, re- 
spectively. The most tolerant organisms were caddisf- 
ly and crayfish species. Differences in toxicity to am- 
monia a the fish species was a factor of four and 
a factor of 17 times for the tested invertebrate species. 
The short-term tests did not demonstrate a relation- 
ship between unionized ammonia (NH3) toxicity and 
test temperature. 


743,417 


P687-203337/GAR PC A02/MF A01 
Environmental Research Lab.-Duluth, MN. 
Bioavailability of Polychlorinated Dibenzo-P-Diox- 
ins and Dibenzofurans from Contaminated Wis- 
consin River Sediment to Carp. 

Journal article, 

D. W. Kuehl, P. M. Cook, A. R. Batterman, D. 
Lothenbach, and B. C. Butterworth. 1987, 15p EPA/ 
600/ J-87/035 

Pub. in Chemosphere, v16 n4 p667-679 1987. 


The bioavailability of 2,3,7,8-TCDD from sediment to 
freshwater fish was studied in laboratory exposures. 
Carp (10g) exposed to Wisconsin River sediment 
(39pg/g) for 55 days accumulated 7.5 pg/g. Maintain- 
ing exposured fish in clean water for an additional 205 
days resulted in depuration of 32-34% TCDD. These 
values compare to field data where sediments ranged 
from 30-200 pg/g and 1.5 kg carp (70 pg/g) depurated 
55% in 325 days. Analysis of sediment, laboratory ex- 
posed fish, and Wisconsin River fish for other PCDDs 





and PCDFs showed residues of 2,3,7 and 8 substituted 
congeners selectively enriched. 


743,418 


PB87-203345/GAR PC A02/MF A01 
Environmental Research Lab.-Duluth, Monticello, MN. 
Monticello Ecological Research Station. 

Effects of Elevated Ammonia Levels on the 

nail Clam, ‘Musculium transversum’, in Outdoor 


perimental 

Journal article, 

J. A. Zischke, and J. W. Arthur. c1987, 9p EPA/600/ 
J-87/036 

Pub. in Archives of Environmental Contamination and 
Toxic 16, p225-231 1987. ae in coopera- 
tion with Saint Olaf Coll., Northfield, M 


The effects of ammonia on survival, growth, and repro- 
duction of the fingernail clam. Musculium transversum 
were tested in outdoor experimental streams. In the 
summers of 1983 and 1984 caged clams were ex- 
posed in the streams. ing the 1983 studies, the 
weekly mean NH 3 ranges in the low, medium and high 
concentration streams were, r , 0.02-0.08, 
0.04-0.25 and 0.14-0.56 mg/l; in 1984 

the same streams were 0.04-0.20, ym oh 
1.17 mg/L. In the first year studies, survival was high- 
est (50-85%) in the control and low NH3 streams, 
lower (30-55%) in the medium NH3 stream and no 
clams survived the high NH3 treatment. Growth was 
also greater in the control and low NH3 streams. 


743,419 


PB87-203386/GAR PC A02/MF A01 
Florida State Univ., Tallahassee. Dept. of Biological 


Journal article, 

P. D. Nichols, J. M. Henson, C. P. Antworth, J. 
Parsons, and J. T. Wilson. c1987, 12p EPA/600/J- 
87/040 

Grant EPA-R-809994 

Pub. in Environmental Toxic 
p89-97 1987. Sponsored by Ri 
mental Research Lab., Ada, OK. 


The phospholipid ester-linked normal and li 

charide layer hydroxy fatty acids from microbes in a 
natural gas (85% methane)-stimulated soil column ca- 
pable o' ading hal 

analyzed in detail by capil 

al biomass, calculated from phospholipid fatty 
(PLFA) concentrations to be 5.6 x 10 to the 9th power 
bacteria/g (dry weight), was greater in the hydrocar- 
bon-degrading column than in either an azide-inhibited 
soil column or an untreated surface soil. Microbial 
community structure information, using GC-MS analy 

sis of derivatized monounsaturated PLFA, achoaned 
that the major component (16 to 18%) of the PLFA in 
the hydrocarbon ing column was the PLFA 28:1 
delta 10c. The novel PLFA has been reported as a 
major component in type || methanotrophs. Based on 
these differences, the potential exists to use these 
methods to monitor shifts in microbial biomass and 
community structure in aquifers where indi bac- 
teria are stimulated to biotransform pollutant com- 
pounds. 


and Chemistry, v6 
S. Kerr Environ- 


743,420 


PB87-205688/GAR PC A02/MF A01 
Citizens Program for the Chesapeake Bay, Inc., Balti- 
more, MD. 

Choices for the Chesapeake: An Action Agenda. 
1983 Chesapeake Bay Conference Report. 
Summary rept. 

Jan 84, 24p 

Sponsored by W. Alton Jones Foundation, inc., Char- 
lottesville, VA. 


The report outlines and submits some solutions to the 
problems of the Chesapeake Bay. It also outlines the 
governors’ —s held in December of 1983 at which 
the Chesapeake Bay Agreement was discussed and 
signed. 


743,421 


PB87-205746/GAR PC A03/MF A01 
Missouri Univ.-Rolla. Dept. of Civil Engineering. 


ENVIRONMENTAL POLLUTION & CONTROL 


Land of Sewage Effluent for Missouri 
Veter Recsaees Consaninenenetoneien Gan 


trol, 
a ae yaaa 
Chang. Sep 84, 47p USGS/G-852 

with Missouri Water Re- 


coliform bacteria. These data are the major baseline 
for future assessment of the water quality improve- 
eS eee ition. Besides the 

of surface water, er quality has also 
evaluated. Future application rate of the 
ent needs to be rigidly controlled to eliminat 
of the pollutants to ground water. 


743,422 

PB87-205787/GAR PC A04/MF A01 
New Mexico Water Resources Research inst., Las 
Preliminary Studies Characterizing Wastewater 
from the intensive Culture of Channel Catfish and 
Nitrification in Laboratory Scale Submerged Fil- 


Technical 

R. B. Jacquez. Jun 86, ep WAR -205 

pe ted ee eae Sate Univ., 
Las Cruces. Dept. of Civil 

Geological Survey, Reston. 


genera a 
oad goreraied y cat 1 TDS 
effect of high salinity on 
cation in laboratory scale submerged . 
ity parameters that were monitored included: 
, BODS, PO4-P, -P, NH3-N, NO3-N, Or- 
ganic-N, SS, and VSS. A respirometer study also was 
performed to determine the influence of high salini 
on the exertion of nitrogenous BOD. The results of the 
wastewater characterization demonstrated that 
ee ee mg/! TDS stim- 
ulated nutrient production, while increasing the salinity 
from 3000 to 9000 mg/! TDS decreased the nutrient 
production rates. 


. Wi Resources Div. 


743,423 


canes PC A07/MF ae 
nvironmental Protection Agency, Washington, 
Office of Solid Waste. 

Alternate 


Interim rept. (Final). 
Jul 87, 129p EPA/530/SW-87/017 


The document provides guidance to RCRA facility 
permit auhewtne and writers concerning the establish- 
ment of ACLs. To obtain an ACL, a permit applicant 
must demonstrate that the hazardous constituents de- 
tected in the ground-water will not pose a substantial 
present or potential hazard to human health or the en- 
vironment at the ACL levels. ACLs are granted through 
the permit process under Parts 264 and 270, and are 
established in the context of the facility GWPS. The 19 
factors or criteria, that are used to evaluate ACL re- 
quests are listed in Section 264.94(b) of the regulation. 
Detailed information on each of these criteria is not 
required in every ACL demonstration, because each 
demonstration requires different types and amounts of 
information, depending on the site-specific character- 
istics. A separate chapter of the document is devoted 
to each of these criteria. The criteria are briefly dis- 
cussed, along with the type, quantity, and quality of in- 
formation that should be provided, depending on the 
site-specific characteristics. 


743,424 


PB87-206223/GAR PC A09/MF A01 
Miami Univ., Coral Gables, FL. Coll. of Engineering. 


743,427 


Water Pollution & Control 


Disinfection of Wastewater Effiuents and Sludges: 
State of the Art and Research Needs, 
T. D. White, and J. L. Knight. 1984, 177p NSF/CEE- 


Grant NSF-CES83-14420 

eet eer ne oat Florida May 7-9, 
by National Science Foundation, 

Washingron DC. Directorate for Engineering. 


A workshop was held to evaluate the state-of-the-art 


the potential health risks associated with Gecherging 
undisinfected waste residuals. 


PC A02/MF A0O1 
3 : b. 
‘Rivulus 


Journal article, 
D. C. Abel, C. C. Koenig, and W. P. Davis. c1987, 8p 
CONTRIB-68, EPA/600/J-87/061 

Grant EPA-R-805469 

Pub. in Environmental Biology of Fishes, v18 n1 p67- 
72 1987. eS en ee Institu- 


Tae tt an i emer Ee 
Se eee n observed out of water, 


PB87-863759/GAR 
— Technical information Service, 


Eftivent Treatment in the Paint and Coating indus- 
try. January 1980-July 1987 (Citations from World 


Surtace Coatings 
Rept. for Jan 80-Jul 87. 
Jul 87, 36p 


This bibliography contains citations concerning the 
cndioni gon tocuaped of elhanae tana nidins 
industry. Filters used for solvent absorption and recov- 
ery, activated carbon absorption of paint fumes, hydro- 
gen peroxide treatment of wastes, effluent heat recov- 
ery, and biological treatments are discussed. (Con- 
tains 83 citations fully indexed and including a title list.) 


743,427 
PB87-864237/GAR 


PC NO1/MF NO1 
National Technical information Service, Springfield, 
VA. 

Gihraet Wertmest & Sp Tae Ete Se. 


January 1983-June 1987 (Citations from World 
Textile Abstracts 

Rept. for Jan 83-Jun 87. 

Jul 87, 52p 

Prepared in cooperation with Shirley Inst., Manchester 
(England). 


This bibliography contains citations concerning the 
treatment and reuse of textile industry effluents that 
contain dyes. Bacteria that absorb dyes, neutralization 
of dye effluents, color removal by ozonization and by 
treatment with manganese solid waste, flocculation 
treatment, and dye al methods and materials 
are discussed. Membrane treatment, electrolysis, and 
ultrafiltration methods of removing from 
wastewater are also considered. Reuse of dye con- 
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Water Pollution & Control 


taining effluents are also considered. Textile effluents 
that do not contain dyes are discussed in another bibli- 

ography. (Contains 136 citations fully indexed and in- 
Cluding a title list.) 


PC NO1/MF NO1 
es Technical Information Service, Springfield, 


Eftiuent Treatment in the Textile : Exclud- 
- 1983-June 1907 (Ohetlone from 
‘extile 


Rept. for Jan 83-Jun 87. 

Jul 87, 61p 

Prepared in cooperation with Shirley Inst., Manchester 
(England). 


This aphy contains citations concerning the 
treatment and reuse of textile industry effluents. Ef- 
fluents that contain dyes are discussed in a separate 
bibliography. Recovery of lubricants, lye, sizing agents, 
polyvinyl alcohol, zinc, dirt, and heat from textile ef- 
fluents are discussed. Air and water pollution control 
technology that is effective in treating — effluents 
is discussed. Effluents from synthetic fiber manufac- 
ture and wool scouring processes are emphasized 
(Contains 195 citations fully indexed and including a 
title list.) 


General 


743,429 
DE87006724/GAR MF AO1 
BioSystems Analysis, inc., Sausalito, CA. 

Technical as of Biota, FEL A} 1, Lawrence 
0. Ww. Tevior Wer W. Davilla, and S. Oriomt 26 Sep 86, 
93p UCRL-15879 

Contract W-7405-ENG-48 

Microfiche only, copy does not permit paper copy re- 
Production. 


Lawrence Livermore National Laboratory is consider- 
an expansion of laser test facilities adjacent to its 


ing 

existing LLNL Site 300 test location. Construction of a 
free-electron laser, known as the FEL Project, is bei 
considered on approximately 3900 hectates (10, 
acres) of land. We will refer to this proposed site as 
FEL Site 1. Knowledge of the flora and vegetation re- 
sources of the proposed FEL Site 1 is necessary in 


order to plan for construction, operation, and 

future expansion of the FEL teciity. The purpose of 
botanical sections of this report is to titatively de- 
scribe the variation of vegetation on FEL Site 1, and to 
relate the vegetation to potential environmenta! im- 
pacts associated with present operation and possible 
expansion of site facilities. The primary of the 
wildlife studies was to determine the presence and 
Status of any endangered, threatened, fully protected, 
or otherwise sensitive species on FEL Site 1 that might 
be affected by the proposed FEL project. We directed 
our studies mainly toward the federally endangered 
San Joaquin kit fox (Vulpes macrotis mutica), but also 
toward another 14 special status species that poten- 
tially occur on site, including the state threatened Ala- 
meda striped racer (Masticophis lateralis euryxanthus). 
(ERA citation 12:025456) 


743,430 

DE87007870/GAR MF A01 
Tennessee Valley Authority, Muscle Dosis, AL. Office 
of Agricultural and Chemical 

a. Regulations for Biomass = al Facilities 


Southeast. 
Aug 86, 118p DOE/CE/30792-T38 
Contract Al01-83CE30792 
Microfiche only, copy does not permit paper copy re- 
production. 


Biomass fuels can be converted to energy through 
direct combustion, gasification, anaerobic digestion or 
fermentation. A study conducted by the Thayer School 
of Engineering, Dartmouth College, anticipates a large 
increase in the use of wood for energy in the South. It 
predicts that by the year 2000, nearly 20% of all indus- 
trial boilers in the south will be wood-fired. If this pre- 
diction is correct, a number of new biomass facilities 
will be constructed and existing energy systems will be 
converted to biomass. This guidebook is written for 
project developers and local and state agencies to ex- 
plain the permits and regulations which the Southeast- 
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ern states require before construction of biomass 
projects. Plant construction can include not only new 
equipment to convert biomass fuels to energy, but the 
redesign of existing equipment to use biomass fuels. 
Several biomass project planning tools including a 
questionnaire to determine if you need a permit and a 
calendar for timing permit applications are provided. 
Possible environmental impacts associated with facili- 
ties and kinds of permits facilities are likely to need are 
described. If biomass facilities are large or sited in sen- 
sitive areas, environmental impacts are significant to 
project planning and need special environmental in- 
vestigations. For most projects, environmental consid- 
erations require careful siting, emissions control and 
routine permits. State and f al regulatory agencies, 
their permits and standards for construction and oper- 
ation are described. Regulations discussed include air 
quality, water quality, solid waste, hazardous waste 
disposal, noise, water use, zoning and land use, facility 
siting, safety and physical plant regulations, and occu- 

— — and safety eenivetnente. (ERA citation 
1 ) 


PC A07/MF A01 


Scanion, C. P. Nicholson, S. R. 
Brown, and L. B. Starnes. 1987, 142p TVA/ONRED/ 
LER-86/59 
Portions of this document are illegible in microfiche 
products. 


This study involves a selected watershed in which sur- 
face and unsuccessful reclamation efforts in 
the early 1970's resulted in adverse environmental im- 
pacts. Work on the east Tennessee problem mine 
to correct reclamation deficiencies by applying 
stabilization treatments and then to evaluate their 
effectiveness by measuring the degree of recovery of 
the affected terrestrial and aquatic ecosystems. Condi- 
tions documented the mining and reclamation, 
and those fi restorative treatments, provide a 
measure of ecological recovery. Evaluations on envi- 
ronmental effects cover vegetation, soils, water qual- 
ity, aquatic macroinvertebrates, fish, small mammals, 
birds, and sedimentation. (ERA citation 12:024466) 


PC A03/MF A01 
Health Effects Research Lab., Research Triangle 


Park, NC. 

pe wey in Salmonella of Hazardous Wastes 
and from Rats Fed These Wastes, 

D. M. DeMarini, J. P. inmon, J. E. Simmons, E. 
Berman, and T. C. Pasiey. Jun 87, 29p EPA/600/D- 
87/208 

Prepared in cooperation with Environmental Health 
— and Testing, inc., Research Triangle Park, 


Fifteen hazardous industrial waste samples were eval- 
uated for mu icity in the Salmonella plate-incorpo- 
ration assay using strains TA98 and TA100 in the pres- 
ence and absence of Arocior 1254-induced rat liver 
S9. Dichioromethane/methanol extracts of the crude 
wastes also were evalauted. Seven of the crude 
wastes were mutagenic, but only 2 of the extract of 
these 7 wastes were mutagenic; extracts of 2 addition- 
al wastes also were mu! . In addition, 10 of the 
crude wastes were administered by gavage to F-344 
rats, and 24-H urine samples were collected. Of the 10 
raw urines evaluated, 3 were mutagenic in strain TA98 
in the presence of S9 and B-glucuronidase. To the au- 
thors’ knowledge, this is the first report of the mutage- 
nicity of urine from rodents exposed to hazardous 
wastes. Based on the present results, the use of only 
strain TA98 in the presence of S9 might be adequate 
for general screening of hazardous wastes or waste 
extracts for genotoxicity. 


743.4. 

p687-203402/GAR PC A06/MF A01 
Environmental Protection Agency, Washington, DC. 
nation Management and Services Div. 


it, Communication: 
A Guide to Selected Sources. Update. 
Information guide. 
May 87, 108p EPA/IMSD-87/002-A 
See also PB87-185500. 


This is the first update to the March 1987 publication 
entitled Risk Assessment, Management, Communica- 


tion: A Guide to Selected Sources. The risk update 
series is divided into three major sections: Assess- 
ment, Management, and Communication. This update 
also includes subsections on hazardous waste, radi- 
ation and a number of specific chemicals. Due to the 
expanding literature on risk, other subsections may be 
added to updates in the future. Each Table of Contents 
contains a complete list of the subsections. Updates 
are produced on a quarterly basis. 


743,434 


PB87-207445/GAR PC A07/MF AO1 
—— Technological Univ., Houghton. Dept. of Civil 


i on Environmental Engi- 
neering E (5th): Approaches, 


Computers, and 

C. R. Baillod. 1986, 133p NSF/ENG-86051 

Grant NSF-CES85-19056 

Proceedings of a conference held at Houghton, Michi- 

gan on July 21-23, 1986. Sponsored by National Sci- 

ence Foundation. Washington, DC. Directorate for En- 

= Association of Environmental Engineering 
ofessors, Blacksburg, VA., and pom bem 

of Environmental Engineers, ‘Annapolis, MD. 


The conference dealt with environmental engineering 
education at the advanced undergraduate and gradu- 
ate levels. Special attention was focused on the mas- 
ter’s degree level as preparation for research and pro- 
fessional practice. Issues addressed included: (1) inte- 
grated, air, water, land approaches in environmental 
engineering; (2) role of computers in environmental 
engineering education and research; and (3) role of 
design and operation in environmental engineering 
education. 


eee 
HEALTH CARE 


Data & Information Systems 


743,435 


PB87-864138/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Health Information S December 1970-July 
1987 (Citations from NTIS Database). 

Rept. for Dec 70-Jul 87. 

Jul 87, 118p 

Supersedes PB86-857794. 


This bibliography contains citations concerning the 
mechanism for collecting, processing, analyzing, and 
transmitting the information required for organizing 
and operating health services and for research and 
training. Several subject areas included in the ab- 
stracts of research reports are health planning, health 
care administration, health education, health statistics, 
mana nt information systems, and health care de- 
livery. (This updated bibliography contains 234 cita- 
tions, 22 of which are new entries to the previous edi- 
tion.) 


Health Care Assessment & Quality 
Assurance 


743,436 


PB87-199063/GAR PC A14/MF A01 
Columbia Univ., New York. School of Public Health. 
Determinants of Outcome and the Role 
Bo _ ital Care Programs (New York City, 1960- 
Final rept. 1 Sep 83-28 Feb 86, 

G. Solimano, E. Struening, S. A. Lederman, and R. 

E. Moore. May 87, 305p MCH/CCS-87/06 

Grant PHS-MC-J-360482 

Sponsored by Bureau of Health Care Delivery and As- 
sistance, Rockville, MD. Maternal and Child Health 
and Crippled Children’s Services. 





The study seek to document to the relationship of 3 
factors to the incidence and distribution of low birth- 
weight (LBW) in New York City from 1960 to 1980. 
These factors were: (1) the availability of Maternity and 
Infant Care (MIC) projects and Neighborhood Health 
Center (NHC) programs; (2) changes in fertility struc- 
ture, particularly in _ specific and parity specific fer- 
tility rates; and (3) mographic and socioeconomic 
changes in New York City? s health areas. Social area 
analyses were used cross-sectionally and longitudinal- 
ly with 338 City health areas (HAs) serving as the unit 
of analysis. Exploratory analytical methods including 
factor and cluster analyses were used with conceptual 
models to identify significant predictors of adverse out- 
comes. Poverty, adverse fertility structure, and minori- 
ty ethnic membership emerged as consistent corre- 
lates of poor pregnancy outcomes while service by 
MIC and NHC programs was associated with improved 
outcomes. 


743,437 


PB87-207 163/GAR PC A06/MF A01 


Mathematica Policy Research, inc., Wa 
National Medicare Competition E 


B. S. Brown. Feb 87, 102p 

Contract HCFA-500-83-0047 

See also PB87-206561. Prepared in cooperation with 
Virginia Commonwealth Univ., Richmond. yang 
— Care Financing Administration, Baltimore 


The report provides background information and docu- 
mentation of Health Care Financing Administration 
(HCFA) Quality assurance (QA) requirements, for both 
demonstration plans and Tax Equity and Fiscal Re- 
sponsibility Act (TEFRA) HMOs. It describes how the 
demonstration plans responded to these requirements 
and highlights systematic differences in Quality assur- 
ance systems according to key plan characteristics (in- 
cluding age of the plan, model, Federal qualification 
status, and plan origins). The report also discusses 
changes in Quality assurance systems the plans made 
in response to increasing their elderly enroliment. 


743,438 

PB87-207189/GAR PC A07/MF A01 
Mathematica Policy Research, Inc., Washington, DC. 
Enroliment and Disenroliment in Medicare Compe- 
tition Demonstration Plans: A Analy- 
sis. 

Interim rept., 

R. Brown, K. Langwell, K. Berman, A. Ciemenecki, 
and L. Nelson. 15 Sep 86, 145p 

Contract HCFA-500-83-0047 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. 


The report provides a descriptive analysis of Enrollees 
and Disenrollees from the Medicare Competition Eval- 
uation HMOs. It compares Enrollees and Non-Enroll- 
ees as well as Disenrollees and Continuing Enroliees 
on a number of attributes and characteristics, including 
age, sex, health status variables, health insurance vari- 
ables, and personal characteristics. 


Health Care Needs & Demands 


743,439 

PB87-199048/GAR PC A07/MF A01 
Emma Pendleton Bradley Hospital, Riverside, Ri. 
Family Adaptation to Childhood Chronic Iliness. 
Final rept. 1 Aug 84-31 Jan 87, 

T. F. Anders, and J. R. Williams. May 87, 134p 
MCH/CCS-87/04 

Grant PHS-MC-J-440502 

Sponsored by Bureau of Health Care Delivery and As- 
sistance, Rockville, MD. Maternal and Child Health 
and Crippled Children’s Services 


The project sought to deliniate the adaptive compro- 
mises that families make to the severe chronic iliness 
or disability of a child; to explore conceptions of good 
adaptation among health professionals caring for ill or 
disabled children; to identify factors associated with 
good adaptation; and to construct and pretest instru- 
ments. Subjects for the study were: (1) 50 parents of 
children with cystic fibrosis, autism or cancer; (2) 26 
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well siblings of children with autism or cystic fibrosis 
and a contro! sample of well siblings of well children; 
and (3) 104 health and mental health professionals in- 
volved in the care of the chronically ill or disabled chil- 
dren and their families. The study found that there is a 
great diversity and little unanimity in professional con- 
ceptions of ‘adaptation.’ Criteria of good adaptation 
and the importance ascribed to various coping strate- 
gies are determined by the professionals’ institutional 
setting, disciplinary k , the exigencies of their 
Particular responsibilities toward the ill child and his or 
her family, as well as personal styles and values. 


Health Care Technology 


743,440 


PB87-204020/GAR PC A05/MF A01 
National Center for Health Services Research and 
Health Care Technology Assessment, Rockville, MD. 
Health T Assessment Reports 1986. 
Number 6. Dual Absorptiometry for Meas- 
uring Bone Mineral 

M. Erlichman. 1986, 76p NCHSR-87- 11 

See also PB86-154671. 


Dual photon absorptiometry (DPA) is a noninvasive ra- 

technique used to measure bone mineral den- 
sity (BMD) in the lumbar spine and hip. With DPA the 
amount of bone mineral measured represents the total 
integrated mineral (cortical and trabecular) in the path 
of the beam. The technique can achieve a precision of 
2 to 5 percent with a radiation dose of 15 to 20 millirad 
(mrad). While DPA is capable of pie ove | BMD, its 
impact on the management of the individual patient is 
equivocal. Its ability to predict who is at risk of subse- 
quently fractures has not yet been shown. 
Studies with DPA that attempted to find a specific level 
of bone density that distinguished patients with osteo- 
porosis have been largely unsuccessful. Recent stud- 
ies indicate that a reduction in spinal bone mass is the 
primary determinant of who will suffer vertebral frac- 
tures. However, in addition to low bone mass, factors 
such as trauma or falls are important in determining 
who will experience a hip or Colles’ fracture. Presently, 
the suitability of the DPA technique for monitoring 
bone loss or the effectiveness of treatment is contro- 
versial. DPA needs to undergo further clinical investi- 
_ before it can be recommended for general clini- 
cal use. 


Health Care Utilization 


743,441 


PB87-199030/GAR PC A06/MF A01 
University of Southern Maine, Portland. 

Impact of Variations in AFDC and Medicaid Eligibil- 
ity on Prenatal Care Utilization. 

Final rept. 1 Sep 85-31 Aug 86, 

T. P. McDonald, and A. F. Coburn. Dec 86, 115p 
MCH/CCS-87/03 

Grant PHS-MC-J-230506 

Sponsored by Bureau of Health Care Delivery and As- 
sistance, Rockville, MD. Maternal and Child Health 
and Crippled Children’s Services. 


The study sought to document the effects of variations 
in state AFDC and MEDICAID eligibility standards on 
prenatal care utilization among poor women. The study 
design involved a cross-state comparison of prenatal 
care utilization in four states--Maine, Wisconsin, Texas 
and Colorado--to determine the effects of different 
AFOC and MEDICAID eligibility policies/ standards and 
other key factors on utilization. These comparisons 
contrast two states with liberal eligibility standards with 
two states with more restrictive standards. Results in- 
dicated that although Medicaid recipients typically 
have poorer prenatal care utilization than women with 
private insurance and are more likely to receive ‘inad- 
equate’ care, they do better than they would in the ab- 
sence of a Medicaid program. These improvement in 
utilization can be substantial for those women who 
represent the primary target population for Medicaid 
programs -- low income, female heads of households. 
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743,442 


HRP-0907076/4/GAR PC A02/MF A01 


Minnesota Univ., Minneapolis. Dept. of Family Practice 
and Community Health. 


— Executive Summary. 

lept. for 29 Jun 84-28 Dec 86. 

1986, 12p 

Contract PHS-HRSA-240-84-0077 

See also Final report, HRP-0907077. Prepared in co- 
operation with North Carolina Univ. at Chapel Hill. 
Sponsored Bureau of Health Professions, Rockville, 
MD. Div. of ici 


The purpose of the project was to identify important 
training needs of faculty in university and community 
programs, and to recommend formats, strategies, and 
materials for training these faculty. The anticipated 
outcomes of the project included: (1) a list of requisite 
faculty competencies; (2) greater ee of consensus 
among family medicine leaders ai Project directors 
on faculty needs and development ; (3) useful 
curriculum materials for ~ ( (or generating) — 
——— programs; recommendations for 
future federal grant programs in family medicine a 
ty development. 


743,443 


HRP-0907077/2/GAR PC A16/MF A01 
Minnesota Univ., Minneapolis. Dept. of Family Practice 
and Community Health. 

Model Curriculum to Family Medicine Phy- 
—- Assume the of New Faculty Mem- 
bers Either University or pepe ye a 
Educational Programs: Final Report and Cur- 


Rept. for 29 Jun 84-28 Dec 86. 

1986, 375p 

Contract PHS-HRSA-240-84-0077 

See also Executive Summary report, HRP-0907076. 

nents ee ee See at 
Hill. Sponsored by Bureau of Health Profes- 

sions, Rockville, MD. Div. of Medicine. 


- = Final (technical) report: How the curricula 

developed; Faculty development curricula; 
Guidelines for implementing family medicine faculty 
development programs; Appendix; Figures; Tables; 
Diagrams Gndlemanaaton maps). 


743,444 


PB87-190583/GAR PC A03/MF A01 
Drew Economic Development Corp., Los a. CA. 
—— Program Model for Health Related Pro- 


Final rept. 

Dec 86, 46p TAD-87-0045 

Grant EDA-07-06-02888 

Sponsored by Economic Development Administration, 
Washington, DC. Technical Assistance Div. 


The goals of the project were to (1) develop a yy 
for increa the economic independence of resi- 
dents in the Watt/Willowbrook community of Los An- 
geles; (2) facilitate the development of an expanded 
labor pool for the King/Drew Medical Center; and (3) 
create an educational delivery system consistent with 
Drew EDC's aim of revitalizing the physical and social 
aspects of the community. Interviews with major health 
care providers in the target community revealed a 
greater demand for trai health personnel than the 
available supply. interviews with residents revealed 
that they lacked the basic work skills and knowledge of 
life and physical sciences and mathematics necessary 
for entry into these health related professions. The 
report describes the four major components of the 
model developed under this program, (1) client identifi- 
cation; (2) client assessment; (3) education and train- 
ing, consisting of basic skills development, career 
counseling, and health sciences competencies devel- 
opment; and (4) job readiness and referral. The report 
also includes a directory of training opportunities in 
Los Angeles for the health related professions and a 
short description of sources of Federal, California and 
local financial aid for these professions. 
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743,445 

PB87-188660/GAR MF AO1 

International Bank A 4 Reconstruction and Develop- 

Pinal Sinaia Developing 
Health in Coun- 

tries: An 


for Reform. 
World bank policy study, 
J. S. Akin, N. Birdsall, and D. de Ferranti. c1987, 99p 
ISBN-0-8213-0900-5 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


Contents: The health sector and its problems; Policy 
reforms; What the World Bank can do; ndix 


Appe 
tables; Technical notes; Bibliographical notes; Refer- 
ences. 


743,446 


PB87-201463/GAR PC A03/MF AO1 
a for Health Economics Research, Needham, 


To | it ; Physician Participation in 


_ for Aug 85-Apr 87, 
J. B. Mite’ L. Rosenbach, and J. Cromwell. 
Apr 87, 47p 


Grant HCFA-17-98758 
Sponsored An Care Financing Administration, 
e, MD. Office of Research and Demonstra- 


The Deficit Reduction Act of 1984 (Public Law pec 
included a provision which gave physicians the oppor- 
SS ae a eement on a renewable 
basis beginning in October 1984, This agreement com- 
mitted participants to accept all Medicare patients and 
services on assignment. Numerous incentives were 
used to encourage physicians to sign a ition 
agreement, including the ability to increase actual 
charges during the fee freeze and other inducements. 
Since 1984, icians have had new opportunities to 
sign an agreement. The report uses data from a na- 
tional survey of physicians, the 1984-85 Physicians’ 
— toy and Income Survey, to analyze factors 
Fe inal participation decision. About 
canes of the 2,184 self-employed physicians includ- 
ed in the analysis responded that they had signed 
agreements. Participation rates ranged from a low of 
24% for family practioners to a high of 50% for ‘all 
other’ physicians which included emergency room 
physicians, neurologists, and a few others. Major find- 
ings from multivariate analysis revealed: (1) the partici- 
pation decision was highly sensitive to Medicare reim- 
bursement levels, (2) higher collection costs associat- 
ed with obtaining payment from Medicare discouraged 
Partipation, (3) physicians with large Medicare case- 
loads were more likely to sign agreements, and (4) 
there was no evidence that quality of medical care pro- 
vided by participating physicians may be inferior. 


743,447 


PB87-202743/GAR PC AO5/MF A01 
National Center for Health Services Research and 
Health Care Technology Assessment, Rockville, MD. 
Annotated Bibliography of the National Health 


Care Expenditures Study. 
May 87, 83p NCHSR-87-19 


The bibliography summarizes studies of the National 
Health Care Expenditures Study which are based on 
data collected in the 1977 National Medical Care Ex- 
penditure Survey (NMCES). Data from NMCES pro- 
vides the most comprehensive statistical picture to 
date of how health services are used and paid for in 
the United States. The studies contain descriptive sta- 
tistics concerning patterns of use and expenditures for 
major components of care, patterns of use and ex- 
penditures by various sociodemographic groups, the 
breadth and depth of health insurance coverage, and 
the proportion of health care costs paid by various in- 
surance mechanisms. Analyses of a number of issues 
important to health policy decisions are also covered, 
including the influence of Medicare and Medicaid pro- 
grams on the use and costs of medical care, the cost 
and effectiveness of different federal, state, and local 
programs aimed at improving access to care, the loss 
of revenue resulting from current tax treatment of med- 
ical and health insurance expenses, and the budgetary 
implications of changes in federal financing programs 
for health care and of alternatives to the present struc- 
ture of private health insurance. 


162 VOL. 87, No. 19 


PC A07/MF A01 


oman Clinical 
C. F. Krochmal, and E. M 
See also PB86-243557. 


The book was conceived as an information manage- 
ment tool for hospital managers. Its four-fold purpose 
includes: (a) To provide management information that 
will assist VA managers in understanding the cost 
impact of drugs, tests, prosthetics, x-rays, dietetics 
and other clinical, diagnostic and therapeutic services 
needed for patient care; (b) To identify utilization pat- 
terns for the above and to provide meaningful informa- 
tion to VA managers to aid in the distribution of scarce 
resources; (c) To identify patterns of clinical utilization 
which may differ from the usual patterns seen in a 
medical centers; and (d) To provide information illus- 
trating patterns of utilization to compare with disease- 
related groups for both affiliated and nonaffiliated 
medical centers. 


’ Travers. Jan 87, 139p 


743,449 

PB87-206561/GAR PC A06/MF om 

pe mee Policy Research, Inc., Washington, DC 
National Medicare Competition Evaluation 


Report (2nd). 

Interim rept., 

R. Brown, L. Nelson, K. Langwell, L. Rossiter, and P. 
Allen. Apr 87, 112p 

Contract HCFA-500-83-0047 

Sponsored 
Baltimore, MD. 


The report summarizes the second year experience of 
HMOs participating in the National Medicare Competi- 
tion Evaluation. It gives on HMO use and cost 
of services, characteristics of enrollees and disenrol- 
lees, cl in benefit and premium structures over 
time, and inges in the organizational characteristics 
of the plans. 


Health Care Financing Administration, 


Health Resources 


743,450 

PB87-204202/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Health 
Resources Div. 

VA (Veterans Administration) Health Care: Finan- 
cial and ——y Control ae he Needed in Domi- 


ciliary Care 
Jun 87, 26p GAO/HRD-87-57, B-224056 


The report discusses the need for the Veterans Admin- 
istration (VA) to update the financial eligibility criteria 
for admission to its domiciliaries and to better enforce 
quality assurance requirements. 


743,451 

PB87-205126/GAR PC A03/MF A01 
Veterans Administration, Washington, DC. 

oo of Resources Particular Facili- 


Career Opportunities 

institute on Aging, the Veterans Administration, 
and the National Institute of Dental Research. 

Mar 86, 49p VA-87-0010 

Prepared in cooperation with National Inst. on Aging, 
Bethesda, MD., and National Inst. of Dental Research, 
Bethesda, MD. 


The catalog outlines the particular facilities, major 
projects, and research training and career develop- 
ment opportunities of the National Institute on Aging, 
the Veterans Administration; and the National Institute 
of Dental Research for use in connection with the col- 
laborative research project on oral health in the eider- 
ly. 


Health Services 
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PB87-204434/GAR PC A08/MF A01 


Veterans Administration Medical Center, Durham, NC. 
Format for Initiating the Volunteer Orientation and 


Preceptor Training Program, 
S. T. Bise. Feb 86, 152p 


The need to increase nursing staff's efforts in docu- 
mentation is one of the identified current problems at 
the Durham Veterans Administration Medical Center. It 
is important that the Associate chief, Nursing Service 
for Education assess and identify this current problem. 
Once the goal is achieved, recommendations and ap- 
propriate changes can be made using the specific 
strategy. The primary focus consists of meeting seven 
major objectives based upon the clinical, administra- 
tive, research and/or educational perspectives and 
time and resources available. The problem-solving 
process, assessment, planning and implementing, and 
evaluation is utilized to organize the content in a de- 
scriptive style. 


743,453 


PB87-207486/GAR PC A08/MF A01 
Office of Technology Assessment, Washington, DC. 
Children’s Mental Health: Problems and 
Background P: ° 

Dec 86, 164p OTA-BP-H-33 

Library of Congress catalog card no. 86-600539. 


Within the past several years, several important 
mental health problems of children have been the 
focus of congressional attention. The incidence of ad- 
olescent suicide, physical and sexual abuse of young 
children, alcohol and drug abuse by children, and psy- 
chiatric hospitalization of children and adolescents 
have been the focus of debate on the need for an ap- 
propriateness of mental health services. This back- 
ground paper indicates that although there are no 
simple answers to when and what type of mental 
health services are necessary, the need for a mental 
health system response, coordinated with activities of 
other service systems, seems well documented. 


General 
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HRP-0907074/9/GAR PC A06/MF A01 
Health Resources Administration, Hyattsville, MD. 

Minimum Requirements of Construction and 
— for Hospital and Medical Facilities (Re- 


‘oe 120p DHEW/PUB/HRA-79-14500 
See also HRP-0031325. 


The HEW Publication (HRA) replaces previous HEW 
Publication (HRA) 76-4000. The requirements set forth 
herein have been established by the U.S. Department 
of Health, Education, and Welfare, in accordance with 
the provision of Public Law 93-641, National Health 
Planning and Resources Development Act of 1974, 
and constitute minimum requirements for constructing 
and equipping projects for which Federal assistance is 
requested under the Act. These requirements are con- 
sidered necessary to ensure properly planned and well 
constructed health care facilities which can be effi- 
ciently maintained and operated to furnish adequate 
services. 
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743,455 


PB87-171716 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Thermophysics Div 





Application of the Carnahan-Starling-DeSantis 
Equation of State to Mixtures of Refrigerants. 

Final rept., 

G. Morrison, and M. O. McLinden. 1986, 8p 
Sponsored by Electric Power Research Inst., Palo 
Alto, CA. 

Pub. in Proceedings of ASME (American Society of 
Mechanical Engineers) Winter Annual Meeting, Ana- 
heim, CA., December 7-12, 1986, p1-8. 


A modification to the Carnahan-Starling equation of 
state to describe the properties of refrigerant materials 
and their binary and ternary mixtures is discussed. A 
detailed discussion of the ability to fit and predict the 
thermodynamic properties of R22 is included. The rep- 
resentations arising from limited and extensive data 
sets are compared. The binary mixture R22/R114 is 
discussed and compared briefly to other binary refrig- 
erant mixtures. The ability of the mode! to describe ter- 
Nary mixtures without any ternary information is dis- 
cussed. Present uses of the model are discussed. 


Industrial Safety Engineering 
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PB87-201943/GAR PC A15/MF A01 
aren Materials Advisory Board (NRC), Washington, 


Proceedings of the International Symposium on 
the ~~ Ange Hazard Classification of Vapors, 
Gases, and Dusts. 

1987, 348p NMAB-447, OSHA/RP-87/003 
Sponsored by Occupational Safety and Health Admin- 
istration, Washington, DC. 


The International Symposium on the Explosion Hazard 
Classification of Vapors, Gases, and Dusts was held 
July 15-18, 1986, at the National Academy of Sciences 
in Washington, D.C. It was organized at the behest of 
the Occupational Safety and Health Administration 
(OSHA) and the National Institute for Occupational 
Safety and Health (NIOSH). The purpose was to bring 
together international experts for an intensive ex- 
change of knowledge and thinking on classification of 
gases, vapors, and dusts. The format of the symposi- 
um consisted of formal presentations first, followed by 
panel and audience discussions and ended with a ses- 
sion dealing with where to go in the future. Among the 
topics covered were: material classification in several 
countries, standards, early research, testing, needs 
and fundamental problems. 
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PB87-202792/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Current Intelligence Bulletin 49. injuries and Ampu- 
tations Resulting from Work with Mechanical 
Power Presses. 

22 May 87, 24p DHHS/PUB/NIOSH-87-107 

See also PB83-105080. 


The existing standard promulgated by the Occupation- 
al Safety and Health Administration (OSHA) for me- 
chanical power presses (29 CFR 1910.217) provides 
requirements for press construction and operation. 
However, power press operators continue to be at risk 
of injury. Between 1,600 and 2,000 amputations have 
occurred among power press operators each year. 
NIOSH is publishing the Current Intelligence Bulletin 
(CIB) with recommendations for the safe use of me- 
chanical power presses, specifically those operated by 
foot or dual palm-button controls. Adherence to these 
recommendations should reduce the risk of injury 
among mechanical power press operators. 


Job Environment 
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PB87-196473/GAR 
National Building Research Inst. 
Africa) 


PC E05/MF E05 
Pretoria (South 
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ology of Black Males. 

Research rept., 

G. B. Meese, R. Kok, and M. |. Lewis. 1985, 29p 
CSIR-BRR-590, ISBN-0-7988-2534-0 

Summary in Afrikaans. See also Part 4, PB85-224285. 
North American Continent sales only. 


Part five in the continuing series of research reports 
detailing the effects of moderate cold and heat stress 
on the potential work performance of industrial work- 
ers, covering the effects of increasing humidity at four 
air temperatures on the performance and physiology 
of black male workers. 


Laboratory & Test Facilities 


743,459 
N87-22773/2/GAR 

(Order as N87-22766 PC A10/MF A01) 
Sverdrup Technology, Inc., a oy OH. 
Progress in Optical Strain Measurement System 


Development. 

C. T. Lant, and W. Qagish. 1987, 2p 

In NASA. Lewis Research Center Structural Integrity 
ew of Reusable Space Propulsion Systems, 
p45-46. 


A laser speckle strain measurement system has been 
built and tested for the NASA Lewis Research Center. 
The system is based on a speckle shift technique, 
which automatically corrects for error due to rigid body 
motion, and provides a near real time measure of 
strain. The first stage of a multiphase effort to develop 
an optical strain gauge capable of mapping in two di- 
mensions the strain on the surface of a hot specimen 
is discussed. The objectives of this first phase have 
been to provide a noncontact, one-dimensional, differ- 
ential strain gauge for experimental purposes, and to 
determine the maximum open air temperature limit of 
the system. 


743,460 
PAT-APPL-7-037 271/GAR et A02/MF A01 
Department of the Navy, Sateen, OC 

Fiber-Optic Accelerometer ving Cantilevered 


Acceleration-: 
Patent Application, 
F. Bucholtz, A. Kersey, and A. Dandridge. Filed 10 
Apr 87, 11p AD-D012 837/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses an optical fiber accel- 
erometer with a rectilinear actuator, such as a push 
rod, acting on a middie region of an optical fiber pass 
tautly strung between two supports so that linear actu- 
ator motion during sensed acceleration causes lateral 
displacement of the pass’s middle region causing non- 
linear (i.e., quadratic) strain in the fiber. This nonlinear 
response allows the accelerometer to detect accelera- 
tion signals in a noisy, low-frequency signal environ- 
ment through use of a high frequency signal carrier 
whose amplitude is determined by a low-frequency 
measured acceleration signal using an optical fiber in- 
terferometer. 


743,461 

PATENT-4 662 220 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Water- Capacitor System for Measuring 
Relative Humidity. 


Patent, 

E. G. Laue. Filed 20 Jun 85, patented 5 May 87, 6p 
N87-22953/0, PAT-APPL-6-746 809 

Supersedes PAT-APPL-6746 809, N86-20755 (24 - 11, 
p 1776). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method and apparatus using a known water-absorb- 
ent polymer as a capacitor which is operated at a dc 
voltage for measuring relative humidity is presented. 
When formed as a layer between porous electrically- 
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conductive electrodes and operated in an RC oscilla- 
tor circuit, the oscillator frequency varies with 
the partial pressure of the moisture to be measured. In 
a preferred embodiment, the capacitor is formed from 
Fe ee ae eae 
tor as an RC circuit in an RC oscillator. At the low volt- 
age, the leakage current is proper for oscillation over a 
satisfactory range. The frequency of oscillation varies 
in an essentially linear fashion with relative humidity 
which is represented by the moisture being absorbed 
into the Nafion. The oscillation frequency is detected 
by a frequency detector. 


Manufacturing Processes & Materials 
Handling 


743,462 

PB87-198164/GAR PC E10/MF E10 
Council for Scientific and Industrial Research, Pretoria 
Eiriclent Setal Forming and Machining (7th Semi- 
nar) (Doeltreffende Metaalvorming en-Masjinering 
(7de Seminaar)). 

19 Nov 85, 240p 

See also PB86-149135. 

North American Continent sales only. 


Topics include: First — in system development for 
flexible manufacturing; Extension and linkage of uni- 
versal milling machines with machining centers to flexi- 
ble manufacturing cells and flexible manufacturing sys- 
tems; Investigation and tion of the clearance 
geometry of end nue: ‘Selecting the right tools for 
today’s machines; Efficient and cost effective use of 
modular fixture kits at the machine site; The use of co- 
ordinate measuring machines in industry; The current 
state of centerless bar turning; The automation of 
large machine tools and the integration in flexible man- 
ufacturing systems; Roll forming of sheet metal; Metal 
spinning; Flexible manufacturing systems for gears; 
a of roundness; Computer-aided factory 

yout design for improved productivity; Planning the 
nad of the future. 


Quality Control & Reliability 


743,463 

AD-A181 406/0/GAR PC A02/MF A01 
Northwestern Univ., Evanston, iL. Dept. of Mechanical 
and Nuclear Engineering. 

Annual technical rept. 1 Sep ¥S31 Aug 86, 

E. E. Lewis, and Z. Tu. 1 Dec 86, 13p AFOSR-TR- 


87-0790 
Grant AFOSR-84-0340 


The work carried out during the 1985/86 contract year 
is summarized: Markov Monte Carlo methods are gen- 
eralized to include inho is Markov processes. 
Two new sampling techniques allow the treatment of 
reliability problems which include time-dependent fail- 
ure rates and preventive maintenance. Incorporation 
of periodic testing and repair allows classes of re- 
vealed and unrevealed failures to be combined in 
problems with wear, periodic maintenance and compo- 
nent dependencies. 


Tooling, Machinery, & Tools 


743,464 

AD-A181 451/6/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Experimental Studies of Joint Flexibility for PUMA 
560 Robot. 

Master's thesis, 

D. K. Gonyier. Mar 87, 63p 


There is a potential in the Navy and the Department of 
Defense for the utilization of robot manipulators in a 
wide range of applications. First, they could be used in 
applications that are performed in environments dan- 


October 1, 1987 163 





INDUSTRIAL & MECHANICAL ENGINEERING 


Tooling, Machinery, & Tools 


to men. These include under-water work, fire 
ting, tank and void preservation and reactor 

spaces. Second, many patrol and/or security functions 
Gould bo pestered ty cabin eolnasine Oto ceccetes to 
a position of supervisory control over many units. 
Third, robotic submersibles are being used now to ex- 
plore areas of our under-sea environment that were 
out of economical range before their use. This will lead 
to a closer determination of the resources available in 
our oceans and their subsequent exploitation. There is 
also a large potential for the use of robots in space. 
The weight limitations will demand manipulators to be 
flexible compared of control of these flexible arms will 
have to be studied prior to their implementation. In ad- 
dition, the robot manipulators currently installed in in- 
dustry have the potential for increased productivity if 
their performance could be enhanced. The enhanced 
performance demands the understanding 
bility effects and their integration into the control aigo- 


743,465 


AD-A181 538/0/GAR PC A12/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 


telligence Lab. 

Motion Planning with Six Degrees of Freedom (Re- 
vision). 

Technical rept., 

B. R. Donald. May 84, 268p Rept no. Al-TR-791-REV 
Contracts NO0014-81-K-0494, NO0014 

Sponsored in part by contract NO0014-82-K-0334. Re- 
vision to AD-A150 312. 


Tae eaten Geeta ptton 0s ot cant tastense 
to the fields of robotics, spatial planning, and automat- 
ed design. An implemented algorithm is presented for 
the ‘classical’ formulation of the three-dimensional 
Movers’ problem: Given an arbitrary polyhedral 
moving object ‘p’ with three transiati and three ro- 
tational degrees of freedom, find a continuous, colli- 
sion free path taking ‘p’ from some initial configuration 
to a desired goal configuration. This thesis describes 
Ay » known implementation of a 


point navigation problem in a six-dimensional 
ration space (called C-Space). The C-Space obsta- 
cles, which characterize the lly unachievable 
bao per ws are directly represented by six-dimen- 
manifolds whose boundaries are five dimension- 
al C-surfaces. By characterizing these surfaces and 
their intersection collision-free paths may be found by 
ee ee ene 
dimensional level C-surfaces parallel to C-Space ob- 
stacles; (ii) slide along 1- to 4-dimensional intersec- 
tions of level C-surfaces; and (iii) jump between 6-di- 
mensional obstacles. 


General 


743,466 


DE87005878/GAR PC A02/MF A01 
— National Labs., Albuquerque, NM. 

‘orced Vibration as a Method for Determining 
Structural 


integrity. 
J.D. a 1987, 4p SAND-87-0336C, CONF- 
870482 

Contract AC04-76DP00789 

14. Department of Energy compatibility, agi nd 
service life conference, Amarillo, TX, USA, 28 Apr 
1987 

Portions of this document are illegible in microfiche 
products. 


iw work presents a method for determining material 
from forced vibration tests by measuring the 

orce required at resonance. The force meas- 

nme J is broken into its various frequency compo- 
os which allowed the investigation of the harmonic 
frequency generation associated with specific flaws. 
(ERA citation 12:025445) 


743,467 


N87-22730/2/GAR 
(Order as N87-22729 PC A99/MF E04) 
California inst. of Tech., Pasadena. 


164 VOL. 87, No. 19 


Vibration by Stiffness Control. 

J. Fanson, T. , and J. Chen. Apr 87, 65p 

In NASA. Marsha’ Space Flight Center Structural Dy- 
pene me Control interaction of Flexible Structures, 


The feasibility of using piezoelectric ceramics as both 
sensors and actuators for vibration suppression in a 

lightweight, flimsy structure was demonstrated. Multi- 
mode control was using one sensor and ac- 
tuator pair. The Positive Position Feedback control 
strategy — only knowledge of the natural fre- 
quencies of the structure. Implementation of the Posi- 
tive Position Feedback used only strain measurements 
to achieve damping, no velocities, or acceleration are 
needed. All spillover is stabilizing for sufficient small 
gains. 


743,468 
N87-22747/6/GAR 
(Order as N87-22729 PC A99/MF E04) 
Jet a Lab., Pasadena, CA. 
Control of Structures by Applied Thermal Gradi- 


ents. 

D. Edberg, and J. Chen. Apr 87, 36p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p1214-1250. 


Some preliminary results of research on control of 
flexible structures performed at the Jet Propulsion 
Laboratory are presented. It was shown that the ther- 
moelectric device is a feasible actuator and may effec- 
tively be used to control structures, provided the struc- 
ture has a relatively low thermal inertia. The control law 
only depends on the open-loop system natural fre- 
quency. 


743,469 
N87-22748/4/GAR 
(Order as N87-22729 PC A99/MF E04) 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 
iter. 
Finite Element Models of Wire Rope for Vibration 


Analysis. 

J. E. Cochran, N. G. Fitz-coy, and M. A. Cutchins. 
Apr 87, 19p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1251-1270. 


The usefulness of wire rope in shock and vibration iso- 
lation is briefly reviewed and its modeling for the pur- 
pose of vibration analysis is addressed. A model of a 
nominally straight segment of wire rope is described in 
which the rope structure is represented by a maiden, 
or central, strand of wire with one (or more) strand(s) 
wrapped around it in a helix (helices). The individual 
strands are modeled using finite elements and MSC 
NASTRAN. Small linear segments of each wire are 
modeled mathematically by dividing them lengthwise 
into tria prisms representing each prism by a 
solid NASTRAN element. To model pretensioning and 
allow for extraction of internal force information from 
the NASTRAN model, the wound strands are connect- 
ed to the maiden strand and each other using spring 
(scalar elastic) elements. Mode shapes for a length of 
wire rope with one and fixed to a moving base and the 
other attached to a point mass, are presented. The use 
of the NASTRAN derived mode shapes to approxi- 
mate internal normal forces in equations of motion for 
vibration analyses is considered. 


743,470 

N87-22749/2/GAR 

eect von Ree -22729 PC A99/MF E04) 
Aerospace attle, WA. 

Experimental C 


egami, S. M. Church, D. A. Keinholz, and B. L. 
Fowler. Apr 87, 18p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p1271-1288. 


The structural dynamic properties of trusses are 
strongly affected by the characteristics of joints con- 
necting the individual beam elements. Joints are par- 
ticularly significant in that they are often the source of 
nonlinearities and energy dissipation. While the joints 
themselves may be physically simple, direct measure- 
ment is often necessary to obtain a mathematical de- 
scription suitable for inclusion in a system model. 
Force state mapping is a flexible, practical test method 


for obtaining such a description, particularly when sig- 
nificant nonlinear effects are present. It involves meas- 
urement of the relationship, nonlinear or linear, be- 
tween force transmitted through a joint and the relative 
displacement and velocity across it. An apparatus and 
procedure for force state mapping are described. Re- 
sults are presented from tests of joints used in a light- 
weight, composite, deployable truss built by the 
Boeing Aerospace Company. The results from the joint 
tests are used to develop a model of a full 4-bay truss 
segment. The truss segment was statically and dy- 
namically tested. The results of the truss tests are pre- 
sented and compared with the analytical predictions 
from the model. 


743,471 


N87-22789/8/GAR 

(Order as N87-22766 PC A10/MF A01) 
Georgia Inst. of Tech., Atlanta. 
Stochastic and Hybrid-Stress Plate/Shell Finite 
Elements for Hot-Section Components. 
S. N. Atluri. 1987, 2p 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p151-152. 


The research effort in the Center for the Advancement 
of Computational Mechanics at Georgia Tech has two 
main thrusts. The first of these is the development of 
special approaches for the numerical stress analysis 
of solids and structures whose material and geometric 
properties are uncertain. The second seeks to develop 
and implement high-efficiency plate and shell ele- 
ments. The stochastic element method, currently 
being implemented, will be able to more accurately 
portray the probabilistic nature of stress, strain, and 
displacement in actual structures. Current research 
has provided a hybrid-stress shell element whose be- 
havior is acceptable for aspect ratios as high as 30 to 
1. Thus, substantially more complex analyses will be 
practicable as soon as this element is fully implement- 
ed. An additional advantage of the hybrid approach is 
that it permits more accurate stress-recovery at the 
upper and lower surfaces of the shell, an important 
consideration in high thickness-gradient applications. 
The software associated with the above research is 
being implemented in the form of extensions to the 
Nessus code. The hybrid shell element has been suc- 
cessfully tested in several small-deformation elastic 
analyses. The theoretical formulation of the stochastic 
elements is essentially complete; its implementation is 
just beginning. 


743,472 


PAT-APPL-6-830 811/GAR PC A02/MF A01 
Department of Energy, Washington, DC. 

Relief Device for a Vacuum Vessel. 

Patent Application, 

R. W. Fast. Filed 19 Feb 86, 16p DE87007298 
Contract ACO02-76CH03000 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pressure relief device for a vessel having redundant 
pressure relief capabilities is related. An annular plate 
overlies a surface which has an aperature to the 
vessel. A seal is formed between the surface and an- 
nular plate. A solid plate overlies the annular plate. A 
seal is formed between the solid plate and annular 
plate. The relief device will open at a first predeter- 
mined pressure by lifting the solid plate. In the event 
the seal between solid plate and annular plate should 
Stick the relief device will open at a second slightly 
higher, predetermined pressure by lifting the annular 
plate and solid plate together. Hinging means are pro- 
vided to reciose the pressure relief device when condi- 
tions return to normal. (ERA citation 12:027 166) 
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743,473 
AD-A181 674/3/GAR PC A18/MF A01 
pe Electric Co., Schenectady, NY. Production 


ces Consulting. 
ne Information Guapen System pa 
Volume 5. Common Data Model Subsystem. Part 
NDDL (Neutral Data Definition Language) ain 
sor Product Specification . Section 3.10.8 CPFONE 
INITROL. 
Final rept. 22 Sep 80-31 Jul 85, 
S. Singh, J. L. Althoff, and M. L. 


la. 1 Nov 85, 
412p 
6 


Apicel 
'S-620141100, AFWAL-TR-86-4006-VOL-5-PT- 


Contract F33615-80-C-5155 
See also Volume 5, Part 6, Section 3.10.8 INITSES 
through YYWRAP, AD-A181 704. 


This document is the product specification establish- 
ing the design implementation of the IISS Confi 

tion Item Neutral Data Definition Language L 
which is the primary tool used for maintaining the 
Common Data Model (CDM) data base. Structural De- 
scription, Functional Flow, Inputs/Outputs, eg mn 
Interrupts, Timing and tor- 
age Allocation, Definition, File Fue Decolptien, 
Table Description, Item Description, Object Code Cre- 
ation. 


743,4 
ADAt81 706/3/GAR PC A04/MF A01 
General Electric Co., Schenectady, NY. Production 
Resources Consulting. 
Integrated Information Support System (lISS). 
Volume 5. Common Data Model Subsystem. Part 8. 
NDML (Neutral Data Manipulation Language) Pro- 
mer’s Reference Manual. 

inal rept. 22 Sep 80-31 Jul 85, 
T. Loomis, M. Loomis, J. Althoff, and M. Apicella. 1 
Nov 85, 69p PRM-620141200, AFWAL-TR-86-4006- 
VOL-5-PT-8 
Contract F33615-80-C-5155 
See also Volume 5, Part 12, AD-A181 707. 


The Common Data Model Processor (CDMP) is a 
mechanism by which application programs can re- 
trieve and update data without knowing where or how 
the data are stored. An application program poses re- 
quests to the CDMP, which processes those require- 
ments against the databases in which the relevant 
data are stored and then returns the results to the ap- 
plication program. The Neutral Data Definition Lan- 
guage (NDDL) is the means for posing requests to the 

DMP. This manual explains the syntax and semantics 
of each NDML command. Data Retrieval Commands, 
DELETE Command, INSERT Command, MODIFY 
Command, Loop Construct, Example of Precompiling 
and Executing Application Process, COBOL Reserved 
Names and Labels, FORTRAN Reserved Names and 
Labels. 


743,475 

AD-A181 707/1/GAR PC A04/MF A0O1 
General Electric Co., Schenectady, NY. Production 
Resources Consulting. 

Integrated Information Support System (ISS). 
Volume 5. Common Data Model Subsystem. Part 
12. NDML (Neutral Data Manipulation Language) 
Precompiler Parse Procedure Division Product 
Specification. 

Final rept. 22 Sep 80-31 Jul 85, 

M. L. Apicella, and D. B. Thompson. 1 Nov 85, 63p 
PS-620141212, AFWAL-TR-86-4006-VOL-5-PT-12 
Contract F33615-80-C-5155 

See also Volume 5, Part 15, AD-A181 708. 


This document is the product specification establish- 
ing the ay implementation of the IISS Configura- 
tion Item PRE2 which locates and isolates Neutral 
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Data Manipulation Language (NDML) statements and 
performs necessary semantic checking of the com- 
mand. Structural Description, Functional Flow, Inter- 
faces Inputs/Outputs, Program Interrupts, Storage Al- 
location, Database Definition, Object Code Creation, 
Detail Design Description, Computer Programming 
and Test Evaluation. 


743,476 
AD-A181 708/9/GAR PC A05/MF A01 
General Electric Co., Schenectady, NY. Production 


Resources Consulting. 
integrated Information Support System ee. 
Volume 5. Common Data Model Subsystem. Part 

15. NDML Precompiler Decompose Conceptual 
Schema NDML (Neutral Data ee Lan- 
jm eg yw Request Product 

inal rept. 22 Sep 80-31 Jul 85, 
J. L. Althoff, and W. J. Bradley. 1 Nov 85, 77p PS- 
620141232, AFWAL-TR-86-4006-VOL-5-PT-15 
Contract F33615-80-C-5155 

See also Volume 5, Part 21, AD-A181 709. 


This ag is the product specification establish- 
ing the in implementation of the IISS Configura- 
tion Item PRES5 which will transform a neutral data re- 

it from the conceptual to many internal schemas. 
Structural Description, Interfaces Inputs/Outputs, Pro- 
gram Interrupts, Special Control Features, Storage Al- 
location, Object Code Creation, Program Listings 
Comments. 


743,477 
AD-A181 709/7/GAR PC A04/MF AO1 
General Electric Co., Schenectady, NY. Production 


yy System oan. 
Mode! Subsystem. Part : 
it Processor 


Product Specification. 

Final rept. 22 Sep 80-31 Jul 85, 

M. L. Apicella, and S. Singh. 1 Nov 85, 70p PS- 
620141256, AFWAL-TR-86-4006-VOL-5-PT-21 
Contract F33615-80-C-5155 

See also Volume 5, Part 26, AD-A181 710. 


This document is the product specification establish- 
ing the In implementation of the IISS Configura- 
tion Item PRE9.4 which will ate a processor to 
satisfy data requests from a TOTAL database. The fol- 
lowing functions will be performed by this Computer 
Program Configuration Item: Generate the Data Divi- 
sion section of the Request Processor. Generate file 
description and record =— if the NDML request re- 
sulted in a retrieval subtransaction. Generate the 
Working Storage section of the Request Processor. 
These working storage variables will be used for: Con- 
ceptual/internal transformation of retrieval search pa- 
rameters or update values; Internal/conceptual trans- 
formation of retrieved data fields; DBMS status checks 
and reserved words; Retrieved qualification variables; 
TOTAL file descriptions and data field descriptions. 


743,478 

AD-A181 710/5/GAR PC A03/MF AO1 
General Electric Co., Schenectady, NY. Production 
Resources Consulting. 

Integrated Information Support System (IISS). 
NE SS ee 


Specification. 

Final rept. 22 Sep 80-31 Jul 85, 

M. Loomis, and M. Lipp. 1 Nov 85, 42p DS- 
620141310, AFWAL-TR-86-4006-VOL-5-PT-26 
Contract F33615-80-C-5155 

See also Volume 5, Part 28, AD-A181 711. 


The Common Data Model Processor (CDMP) is a 
mechanism by which application programs can re- 
trieve and update data without knowing where or how 
the data are stored. An application program poses re- 
quests to the CDMP, which processes those requests 
against the databases in which the relevant data are 
stored and then returns the results to tha application 
program. The Neutral Data Manipulation Language 
(NDML) is the means for posing requests to the 
CDMP. One component of the CDMP, called the 
NDML Precompiler, generates various programs (re- 
quest processors or RPs, Ap drivers, CS-ES trans- 
formers, and locate subroutine callers) that are tailored 
to satisfy the NOML requests in a particular application 
program. Another component of the CDMP, called the 
Distributed Request Supervisor (DRS), coordinates the 
operation of these generated programs when they are 


743,481 


Information Systems 


invoked by the application program at run-time. This 
development specification describes the functions, 
performance, environment, interfaces, and design re- 
quirements of the Distributed Request Supervisor. 


743,479 


AD-A181 711/3/GAR PC A03/MF A01 
General Electric Co., Schenectady, NY. Production 


Resources Consulting. 

Information Support System (lISS). 
Volume 5. Common Data Model Subsystem. Part 
28. Data Aggregators 
Final rept. 22 Sep 80-31 Jul 85, 
M. Loomis. 1 Nov 85, 30p DS-620141320, AFWAL- 


Neutral data Manipulation oe 
means for posing requests to the 
L requests involve data that are 


into a +. result 
for such a request. This development specifications 
describes the functions, performance, environment, 
interfaces, and design requirements of the Aggregator. 


DE87005547/GAR PC A04/MF A01 
Department of Energy, Oak Ridge, TN. Office of Scien- 
tific and Technical Information. 


° Data Base: Subject Categories and Scope: 
M. C. Grissom. Apr 87, 68p DOE/TIC-4584-R7 


The subject scope of the Energy Data Base (EDB) is 
defined, encompassing all tech al aspects of 
production, conversion, and t utilization, 
and the economic, social, and political aspecis as well 
Coverage also includes the basic sciences as 
ble. The subject areas within the scope of E are 
defined and hierarchically numbered, and scope notes 
are provided to define the extent of interest in certain 
areas, particularly areas of basic research. (ERA cita- 
tion 12:028250) 


743,481 


DE87006828/GAR PC A02/MF A01 


S. B. Guarro, A. A. Garcia, C. C. Wood, and 
Prassinos. 14 Aug 86, 18p UCRL-95133, CONF- 
8610255-1 

Contract W-7405-ENG-48 

Computer and communications security conference, 
New York, NY, USA, 7 Oct 1986. 

Portions of this document are illegible in microfiche 
products. 


Risk assessment methods vary in nature and depth. 
Their application to the evaluation of information secu- 
rity issues should be decided on the basis of their ca- 
pability to provide answers to practical and fundamen- 
tal questions concerning the de: and implementa- 
tion of security controls in specific information sys- 
tems. Quantitative risk analysis provides an objectively 
based approach to the problem of assessing and man- 
aging risk. As a decision making and risk assessment 
tool, it is not only capable of identifying potential losses 
that could be unacceptable for a given system, but it 
can be used to determine which specific security con- 
trols and countermeasures can be effective and cost 
justifiable. The Livermore Risk Analysis Methodology 
(LRAM) was developed to cover these objectives in a 
balanced and comprehensive way. Its model and pro- 
cedures, from the identification of valuable assets to 
the prioritization and budgeting of proposed controls, 
are examined and discussed both from the technical 
and from the decision making/risk management per- 
spectives. (ERA citation 12:026410) 
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P47. ro600 196804/GAR PC A06/MF A01 
lessional Management Associates, Inc., Rockville, 


Evaluation and Revision of the NIDR (National In- 
stitute of Dental Research) Data Information Vo- 


cabularies: 7 

ry whey Oct 85-Dec 

Cc Dec 86, 1056} NIH/NIDR-85-305 
Contract PHS-263-85-0217 


Secaneted by Motel bet of Dental Research, Be- 
thesda, MD. 


The purpose was to review and analyz 
guages used to classify, store, and retrieve research 
am-related data for the National Institute of 


Sujet re Mest) Thesaurus was 
deemed necessary to support the Institute’s research 
requirements. A new pr 


PC NO1/MF NO1 


: Market 
1987 (Citations from 


PB86-871993. 


‘This bibliography contains citations concerning market 
Se On ee 
agement systems. Descriptions of packages offered 
by specific vendors are included, and micro and main- 
pam ered mes wy Shen potas Some atten- 
tion is given to ‘ed Query Language (SQL) and 

its utilization in database systems. 

updated bibliography contains 216 citations, 130 of 
which are new entries to the previous edition.) 


Marketing & User Services 


743,484 
AD-A181 800/4/GAR PC A07/MF A01 


KT Marion, end O. H. Douglas. Mar 87, 144p 


This thesis examines in detail the management strate- 
at three different NARDACs--San 

Brego. San Fra ancisco, and Washington D.C. 

pa bay is geen vente ‘the mark 

since October 1983, when NARD. 


each organization is presented, and the str 
weaknesses of mo nr Saye ep at each 
NARDAC are assessed. pros and cons of the dif- 
ferent approaches are examined, recommendations 
are made, and a baseline for the development of a ef- 
fective approach to marketing ADP services in the 
Navy is established. Central to the entire analysis is 
the understanding that NIF demands that NARDACs 
be operated as businesses. The authors conclude that 
managers at every echelon must fully come to pes 
with what operating as a business implies if NAR 
operations in the NIF environment are to reach their 
full potential 


Reference Materials 


743,485 

N87-23570/1/GAR PC A06/MF A01 

= i Research rar Arlington, VA. 
rae and 

9 Mar 87, 106p JPRS-UEQ-87-005 

Trans. into English from Various Russian Articles. 


166 VOL. 87, No. 19 


No abstract available. 


743,486 
PB87-194841/GAR PC E04/MF E01 
Toshiba Corp., Tokyo (Japan). 

Toshiba Review, Vol. 42, No. 1, 1987. 

1987, 76p 
Text in with E 
PB87-194858, PB87-1 


-aided engineering in 
machines CAE oo for mechnical design 
mechanism design system; oon tech- 
tien onl noise prediction; CAE soft- 
spacecraft mechanical design; Application of 
me = heavy apparatus com- 
system to developing 
ng £ Application of CAE/ 
- ——— products; CAD/CAM/ 
dies; 4-bit microcontroller - TLCS- 


abstracts. See also 
, and PB87-148417. 


Of multivariable control design to to thermal | 

Technical trends of AC variable-speed drives; Seon, 
Se ee ee 
See ee ee ni- 
tride rolling bearing elements. 


PC om ag A01 


tion conference, 
Portions of this document are illegible in microfiche 
products. 
Once upon a time, to paraphrase Ki , there was an 
author and his reader and a Tertium . The third 


ambiguous status in this triangle is the editor. 
he relationship between author and editor, which has 


communication pr 
position in it. (ERA citation 12:026408) 
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Computer Aided Design (CAD) 


743,488 

AD-A181 411/0/GAR PC A02/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
Object Management in POSTGRES Using Proce- 


Technical rept., 

M. Stonebraker. 28 Jul 86, 16p Rept no. UCB/ERL- 
M86/59 

Contract NO0039-84-C-0082, ARPA Order-4871 
Sponsored in part by Grant AFOSR-83-0021. 


This paper presents the object management facilities 
bei ined into a next-generation data manager, 
POSTGRES. This system is unique in that it does not 
invent a new data model for support of objects but 
chooses instead to extend the relational model with a 
powerful abstract data typing capability and proce- 
dures as full-fledged data base objects: The reasons 
to remain with the relational model are indicated in this 
paper along with the POSTGRES relational exten- 
sions. 


PC A03/MF A01 
NM 


, Albuquerque, 
An Introduction to the Data Ex- 
Using IGES. 
NRE E. Pane and D. B. Saylors. Mar 87, 

Se ‘SAND-86-2564 
Contract ACO04-76DP00789 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This introductory report deals with some of the ingredi- 
ents of the data exi process. Current vendor 
interactive graphics CA 7 CAM systems (Applicon, 
Caima, Computervision, CD-2000, ANVIL-4000, etc.) 
are discussed from a generic point of view. Also dis- 
cussed is the data format given in the Initial Graphics 
Exchange Specification, which is intended to be a 
standardized format for the communication of data be- 
tween interactive graphics CAD/CAM systems. 12 
refs., 7 figs. (ERA citation 12:025431) 


Computer Aided Manufacturing (CAM) 


743,490 


PB87-201877/GAR PC A02/MF A01 


National Bureau of Standards (NEL), Gaithersburg, 
MD. Factory Automation Systems Div. 
Part Data c the AMRF (Automated Man- 


ufacturing Research Facility), 
pas Tu, and T. H. Hopp. Apr 87, 19p NBSIR-87/ 
1 


The paper is an overview of the approach being taken 
toward the modeling and management of part geome- 
try data in the NBS Automated Manufacturing Re- 
search Facility (AMRF). It describes the Geometry 
Data System, that achieves the objectives of having a 
uniform representation of part geometry data to allow 
data sharing and data exchange with the AMRF. The 
paper describes the coach to the implementation 
of the stem, the applications sup- 
ported by the system, and how the geometry data flow 
through the AMRF. 


743,491 

PB87-202974 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Data-Driven Automation. A Computer Architecture 
for Smail-Batch Manufacturing. 

Final rept., 

C. R. McLean, M. J. Mitchell, and E. J. Barkmeyer. 
1983, 6p 

Pub. in IEEE (institute of Electrical and Electronics En- 
gineers) Spectrum 20, n5 p59-64 May 83. 


The development of fully automated small batch man- 
ufacturing systems has been slowed by a number of 
technical and economic problems. The most signifi- 
cant problem is the a of a standard information 
processing systems architecture that addresses con- 
sumer and vendor needs. The National Bureau of 
Standards has a project underway to construct a 
testbed a systems, the Automated Manu- 
facturing Research Facility (AMRF), to investigate 
these problems. The paper discusses four major com- 
ponent technologies of the AMRF information proc- 
essing architecture: Manufacturing Systems Control, 
Distributed Data Administration, Communications Sys- 
tems, and Task-Oriented User Interfaces. 
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AD-P005 349/6/GAR PC A05/MF A01 
Army Defense Ammunition Center and School, Savan- 
na, IL. 

HAZEL - A Computerized Approach to System 
Safety, 

K. W. Proper. Aug 86, 81p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p1103-1183. 





HAZEL is a computerized approach to system safety, 
whose design incorporated the use of new concepts 
for hazard evaluation of a system. be am mc ae 
based on the postulate that an incident results when 
during the exposure of a given hazard stimulus within a 
ane a) pemmibeniaceminntinedeamseme. 


outside of the desi 
en hae nee ay set of events f ws this 


743,493 
AD-P005 374/4/GAR PC A02/MF A01 
Chemitics International Co., Vancouver (British Colum- 


bia). 

Hazards and Studies and Their Appii- 
cation to an Explosives 

R. E. Knowlton. Aug 86, 14p 

This article is from Wirnutes of the Explosives Sat 
Seminar (22nd) Held in Anaheim, California on 26- 
August 1986. Volume 2,’ AD-A181 275, p1833-1846. 


poe str bee are carried out without any operators 
present in the unit. Part of the checking of the design 
cae eek ata te aekentell aeaeme. 


Seminar (22nd) Meld in Anaheim, California on 26- 
August 1986. Volume 2,’ AD-A181 275, p1857-1865. 


Department of Defense contractors in the ordnance in- 
dustry are being confronted with multiple safety-relat- 
ed issues that are currently or will very soon have a 
great impact upon the ability to produce ordnance ma- 
terial. Safety issues affecting industry can be resolved 
effectively with cooperation between government and 
industry. This paper will address some problem areas 
in safety confronted by contractors within the ord- 
nance industry. The major areas where problems exist 
are: explosive hazard classifications, compliance 
standards, site plans, and — Not all ordnance 
companies have experienced the problems that will be 
discussed, but many do, and these issues must be re- 
solved. Ten possible solutions, which will stimulate 
mutual problem solving for the benefit of industry are 
proposed. 
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AD-P005 378/5/GAR PC AO02/MF A01 

Societe Nationale des Poudres et Explosifs, Vert-le- 

Petit (France). Centre de Recherches du Bouchet. 

Technical Evaluation of the Limits of the Hazard- 

ous Areas as to Projections, 

* X. Boisseau, D. Houdusse, and R. Kent. Aug 86, 
1p 

This article is from ‘Minutes of the Explosives Safety 

Seminar (22nd) Held in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1887-1907. 


The French safety regulation on explosives gives fixed 
limits to the different hazardous areas as to projec- 
tions. These fixed limits are under certain circum- 
stances inadequate. This situation led the SNPE to de- 
velop a technical approach for the delimitation of the 
hazardous areas. This approach can be summed up in 
two parts: Elaboration of technical criteria for the limits 
of the different hazardous areas as to projections such 
as conditional probability of reaching person by haz- 
ardous fragments; Development of tools to predict 
fragments range and densities by computer codes and 
methods to assess experimental data like initial veloci- 
ty of primary fragments, Gurney and Mott's coeffi- 
cients, etc... On one hand, this paper presents the 
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technical criteria adopted by the SNPE, and on the 
other hand, the computer code DENSECLA. This soft- 
ware calculates the ts densities, and then, 
evaluates the limites of different hazardous areas 
through the conditional probability of lethality. 


AD-PO0s 381/9/GAR PC A02/MF A01 
Morton Thiokol, Inc., Marshall, TX. Longhorn Div. 
Lessons Learned, 


ol tne Te 
" E. Hawley, and M. L. Naron. Aug 86, 


This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2," AD-A181 275, p1967-1977. 


ie pepasnal Sistes D> Swaine Oe pe. 
tions taken by Morton Thiokol, Inc. to enhance safety 
A ay ene Reyne we ig nee 
Army Ammunition Plant. These initiatives resulted from 
the investigation of a muller mixer fire which occurred 
on October 30, 1985. It is the safety management phi- 
losophy of Morton Thiokol Ordnance Operations that 
ae ieee al en td to neon 
dents oughly investigat ngineering 
and Safety Committee, a safety systems ap- 
proach. This committee was ged with identi 
the causative deficiencies and ancillary procedural, 
equipment design and human engi changes re- 
quired to enhance the overall system. Wi 
oad Gwanasiive poeta opeiinnd eeluiee 
ptority. Friction due to Mechanically Demaged Lip 
Friction due + Mechanically Damaged Lip 
riction 


Not available NTIS 
Hampton, VA. Langley Research Center. 
Daze Fasteners. 
Patent, 
L. R. Jackson, R. C. Davis, and A. H. Taylor. Filed 5 
Feb 85, patented 17 Mar 87, 9p N87-22976/1, PAT- 
APPL-6-698 279 
Division of US-Patent-4,572,699, US-Patent-Appi-SN- 
495380, Filed 17 May 1983. 
This Government-owned invention available for U.S. li- 
censing and, gooey. for foreign licensing. Copy of 
patent available Commissioner of Patents” Washing- 
ton, DC 20231, $1.50. 


A daze fastener system for connecting two or more 
structural elements wherein the structural elements 
and fastener parts have substantially different coeffi- 
cient of thermal expansion physical property charac- 
teristics is employed in this invention. By providing 
frusto-conical abutting surfaces between the structural 
elements and fastener parts any differences in thermal 
expansion/contraction between the parts is translated 
to sliding motion and avoids deleterious thermal 
stresses in the connection. An essential feature for 
isotropic homogeneous material connections is that at 
least two sets of mating surfaces are required wherein 
each set of mating surfaces has line element exten- 
sions that pass through a common point. 
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PATENT-4 655 482 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Tube Coupling Device. 

Patent, 

W. N. Myers, and L. A. Hein. Filed 10 Apr 86, 
patented 7 May 87, 8p N87-22977/9, PAT-APPL-6- 
853 361 

Supersedes PAT-APPL-6-853 361. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A first annular ring of a tube coupling device has a 
keyed opening sized to fit around the nut region of a 
male coupling, and a second annular ring has a keyed 
—s sized to fit around the nut of a female cou- 
pling. Each ring has mating ratchet teeth and these 


743,501 


rings are biased together, Sa 
Lenape ap etna Fone Re these rings. This in 


ing, one facet of one ring is is notched, 

pressed into an ab the bulkhead. The pin is 
sized to fit within one of —— the =~ thereby 
preventing rotation of this ring with respect to the bulk- 
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AD-A181 262/7/GAR PC A13/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Automated Assembly Using Feature Localization. 
Technical rept., 

S. J. Gordon. 20 Dec 86, 281p Rept no. Al-TR-932 
Contract N00014-85-K-0124 


Automated assembly of mechanical devices is studied 


' and 
moval. Both methods are studied with the more novel 
measurement and removal technique, a fast and accu- 
rate six degree-of-freedom position sensor based on a 
en ee was developed. Specifica- 
tions for the sensor were derived from an assembly- 
system error analysis. Studies on extracting accurate 


AD-A181 650/3/GAR PC A04/MF A01 
Nuclear Metals, Inc., Concord, MA 


Uranium 
Chips by Vacuum for Depleted Urar Machining 
inal r 


C. E. Latham-Brown, and D. Vanderkooi. May 87, 
60p ARCCD-CR-86010 
Contract DAAK10-83-C-0263 


The objective of the effort described in this report was 
to develop a method by which oxidized machining 
chips of depleted uranium, DU-3/4 titanium, generated 
in the production of large caliber penetrators, could be 
EE ee eee 
the alloy. The melting of this material was carried out 
by means of vacuum induction techniques. The advan- 
tages of such a procedure could be the improvement 
of metal utilization, Te ene 

presently generated and, consequently, a lowering of 
the direct cost of disposal. Recovery of such material 
would result in reduced penetrator manufacturing 
— and in contract savings to the government. Key- 

words: Depleted uranium, Cost reduction. 
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Giltspur Packaging Ltd., Eling (England). 
Accelerations Experienced by Materiel 
during Fork Lift Truck Handling. 

Final rept., 

R. J. Pearce. Jan 85, 127p RDI-284/45/3, CP/8/34- 


507 
Contract MOD(PE)-A94C/2196 


The shock and vibration environment imposed upon 
material when subjected to handling by a fork lift truck 
was studied using a representative range of fork lift 
trucks on a number of different surfaces including 
stores areas, perimeter roadways, and test tracks. 
Shock and vibration were recorded with an instrument- 
ed package weighing nominally 900 kg. The results are 
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presented graphically as bar charts of acceleration 

amplitude against occurrence rate, and as a spectra 
plot of acceleration against frequency for the test track 
runs. 


743,502 
PB87-196762/GAR 
Office of Tec! 


PC A06/MF A01 
Assessment, Washington, DC. 
U.S. Textile and Industry: A Revolution in 


- Special 
pons ad 5p OTA-TET-332 
Library of Congress catalog card no. 87-619815. 


Providing nearly 2 million jobs, America’s textile and 
apparel enterprises remain a critical part of the nation- 
al economy-but technology and international competi- 
tion are forcing the industry thr its most profound 
transformation since the industrial revolution. While 
forces leading to change have been gathering strength 
for a generation, the pace increased sharply in the 
early 1970s. These changes are affecting the nature of 
products produced; how they are produced; how they 
are marketed; the structure, scale, and scope of the 
enterprises producing them; and the nature of jobs 
created directly and indirectly by the industry. Although 
much of this cha may be beyond the control of 
public policy, the decisions of the next few years 
could have a critical effect on the industry's future. 


PC NO1/MF NO1 
National Technical information Service, Springfield, 


VA. 
Ultraviolet Sensitive Photoresists. 1970- 
July 1987 (Citations from the U.S. Patent Data- 


). 
Rept. for Jan 70-Jul 87. 


Jul 87, 61p 
Supersedes PB86-870342. 


This bibliography contains citations of selected pat- 
ents concer compositions and processes utilized 
in ultraviolet (UV) photoresist lithography. Specific 
compositions, and negative and positive materials are 
discussed. Some attention is given to deep UV proc- 
esses. (This updated bibliography contains 102 cita- 
tions, 26 of which are new entries to the previous edi- 
tion.) 


743,504 
PB87-864369/GAR PC NO1/MF NO1 
—- Technical Information Service, Springfield, 
Electroless 
ary 1970-July 
Database 


of Polymeric Substrates. Janu- 
1987 (Citations from the U.S. Patent 
Rept. for Jan 70-Jul 87 


Jul 87, 56p 
Supersedes PB86-870987. 


This bibliography contains citations of selected pat- 
ents concerning electroless plating techniques used 
for materials deposition on polymer substrates. Plating 
methods and compositions utilized in printed circuit 
device fabrication are discussed. Plating solution prep- 
arations, and substrate surface treatment methods are 
included. (This updated bibliography contains 109 cita- 
tions, 14 of which are new entries to the previous edi- 
tion.) 
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AD-A181 661/0/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Management 
Sciences Research Group. 

Method for the Uncapacitated Facility 
Location Probiem. 

ment Sciences Research rept., 
in, and G. Cornuejols. Jan 87, 36p Rept 

nos. MSRR-537, WP-26-86-87 
Contract N00014-85-K-0198 


Several algorithms already exist for solving the unca- 
pacitated facility location problem. The most efficient 
are based upon the solution of the strong linear pro- 
gramming relaxation. The dual of this relaxation has a 
condensed form which consists of minimizing a certain 
piecewise linear convex function. This paper presents 
a new method for solving the uncapacitated facility lo- 
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cation problem based upon the exact solution of the 
condensed dual via | projections. The 
amount of work per iteration is of the same order as 
that of a simplex iteration for a linear program in m 
variables and constraints, where m is the number of 
clients. For comparison, the underlying linear program- 
ming dual has mn + m + n variables and mn + n 
constraints, where n is the number of potential loca- 
tions for the facilities. The method is flexible as it can 
— side constraints. In particular, when there is a 

duality gap, ae linear programming formulation can be 


strengthened by swe Numerical results for 
some classical test pr are included. 
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AD-A181 836/8/GAR PC A08/MF A01 
Purdue Univ., Lafayette, IN. Schoo! of Industrial Engi- 


7. 
Final rept. 1 Jan 83-31 Dec 86, 
J. Modrey. Dec 86, 17 
Contract N00014-83-K-0385 
See also Volume 6, AD-A174 974. 


Much of the hardware of high technology is character- 
ized by miniaturization, extremely close tolerances and 
position control within fractions of a micrometer. Both 
national security and primacy in international econom- 
ics are directly related to strength in the development 
of advanced precision systems and their production at 
low cost and high reliability. Comparing the status of 
precision engineering in the U.S. with that of Switzer- 
land, Germany, and Japan, countries with enviable 
trade balances suggests that the time has arrived for 
an explicit and aggressive program focused on devel- 
oping a formal discipline of precision e ing in the 
U.S. It is recommended here that one facet of such a 
= am be the creation of a series of monographs 
aling in depth with the basic components and me- 
ology of high precision control and manufacturing 
A Ten to fifteen such monographs could serve 
to direct U.S. engineering education in this direction or 
retain practicing engineers for entry into this field. The 
document is a suggested initial monograph and deals 
with the basic problem of precision mechanical linear 
ince. Keywords: Thin film slideways; Thick fluid 
im lubrication; Linear slideways; Hydrostatic guide- 
ways; Aerostatic slideways; Machine tool guideways; 
Gas bearings; Friction. 
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DE87006588/GAR PC A02/MF A01 
—— poms ie = Lab., CA. 

improv: ey, negregne. 

G. W. Laguna. 30 Sep 86, 12p UCRL-53771 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The parameters involved in generating actual radio- 
graphs and what can and cannot be modeled are ex- 
amined in this report. Using the spectral distribution of 
the radiation source and the mass absorption curve for 
the material comprising the part to be modeled, the 
actual amount of radiation that would pass through the 
part and reach the film is determined. This method in- 
creases confidence in the results of the simulation and 
enables the modeling of parts made of multiple materi- 
als. (ERA citation 12:025480) 


743,508 
PB87-200713/GAR 

(Order as PB87-200705/GAR, PC — 

1) 

Taisei Corp., Tokyo (Japan). Technical Research Inst. 
Environmental Evaluation Studies on Cleanliness 
of Air in Clean Rooms. Part 1, 
H. Fukao, and Y. Morikawa. 1987, 12p 
Text in Japanese 
Included in Taisei Technical Research Report, n19 
p183-194 1987 


Products required for use in high technology are intri- 
cate and must be highly reliable. Therefore technologi- 
cal requirements have given rise in recent years for 
clean room environment where such products can be 


manufactured. A clean room is a space where various 
environmental factors are maintained at certain levels. 
The cleanliness of air in the room, for example, is 
greatly influenced by the number of minute airborn par- 
ticles and the relative air flow distribution. The authors 
designed experiments to create a super clean space, 
where the above two factors could be measured and 
evaluated under different conditions. They examined 
the performance of some of the equipment utilizing 
clean room. These included anti-dust performance of 
air showers and transmission performance of air filters, 
with respect to very fine particles. Then, with regards 
to future automation industrial processes, they dis- 
cussed the experimental evaluations i.e. the amount of 
dust produced by industrial robots. Finally, they evalu- 
ated the air flow under clean room conditions, by 
means of air flow analysis. The experiment was de- 
signed to permit visual aid of with regards to air flow. 
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AD-A181 731/1/GAR PC A99/MF A01 
Stress Technology, inc., Rochester, NY. 
of Rigid and Flexible Rotors, 


NF Ries  623p 
Contract W00014-7 75-C-0114 


Rotor unbalance is a basic concern in the design and 
operation of machinery because it is a major cause of 
excessive vibration. An early flexible-rotor balancing 
technique, was based on mode shapes (modal 
method). Moore demonstrated the practical applica- 
tion of the method to heavy rotating equipment. The 
controversy between modal and indotes coefficient 
methods began with Goodman's formulation in 1962 
of the influence coefficient methods Thearle for flexi- 
ble rotors. The exact-point speed method, which was 
developed for multiple planes and speeds, evolved 
into the least squares method. This method depends 
heavily on computers, good measurements, and rigid 
procedures whereas the modal approach involved 
physical insight. In the late 1970s, the opposing fac- 
tions, represented by Parkinson of the U.K., an advo- 
cate of the modal method, and Smalley of the U.S., an 
advocate of the influence coefficient method, worked 

ther to develop the unified method of flexible rotor 
balancing. This method includes aspects of both the 
modal and influence coefficient methods. Keywords: 
Stiffness, Damping. 
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DE87007739/GAR PC A03/MF A01 
Innovative Technology Labs., Richland, WA. 
er Saving Pump and Pumping System: Final 


eport. 
K. C. Chang. 23 Mar 87, 32p DOE/CE/15207-T6 
Contract FG01-85CE 15207 
Portions of this document are illegible in microfiche 
products. 


Five laboratory prototype pumps, in accordance with 
the Cool Pump working principle, have been built and 
successfully tested. This pump can run safely at shut- 
off. A test has been performed with running a proto- 
type pump continuously with shut-off discharge for 
over three days. No heat build-up in the pump casing 
or any other problems was detected. Of the prototype 
pumps, three are designed with dimensions compati- 
ble with standard conventional centrifugal pumps so 
that they can be constructed with standard compo- 
nents such as motors, bearings and seals, and also it 
can replace a conventional pump without changing in- 
Stallation spacing. This design also assures that the 
manufacturing cost of this new pump should be very 
comparable with conventional pumps. The develop- 
mental effort shows that the Cool Pump is technically 
feasible and cost effective. The efficiencies of the pro- 
totypes are equal to or better than the conventional 
centrifugal pumps of the same capacities. The advan- 
tages include 10% to 30% energy saving, inherent 
protection from low flow overheating, improvement in 
system and operational simplicity and reliability and 
longer seal life. (ERA citation 12:025434) 
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PAT-APPL-6-827 704/GAR PC A02/MF A01 
Department of Energy, Washington, DC 





Double Diameter Boring Tool. 

Patent Application, 

F. A. Ashbaugh, and K. R. Murry. Filed 10 Feb 86, 
14p DE87007297 

Contract ACO4-76DP00613 

This So -owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. = mm 


A boring tool and a method of operation are provided 
for boring two concentric holes of precision diameters 
and depths in a single operation. The boring tool in- 
cludes an elongated tool body, a shank for attachment 
to a standard adjustable boring head which is used on 
a manual or numerical control milling machine and first 
and second diametrically opposed cutting flutes 
formed for cutting in opposite directions. The diameter 
of the elongated tool body is substantially equal to the 
distance from the first flute tip to the axis of rotation 
plus the distance from the second flute tip to the axis 
of rotation. The axis of rotation of the tool is spaced 
from the tool centerline a distance substantially equal 
to one-half the distance from the second flute tip to the 
axis of rotation minus one-half the distance from the 
first flute tip to the axis of rotation. The method in- 
cludes the step of inserting the boring tool into the 
boring head, adjusting the distance between the tool 
centerline and the tool axis of rotation as described 
above and boring the two concentric holes. (ERA cita- 
tion 12:028981) 
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AD-A181 597/6/GAR PC A06/MF A01 
Imperial Coll. of Science and Lenn London 
(England). Dept. of Mechanical => 

Research into an On-Line Dev for Monitoring 
Contamination in Fluids Using Ultrasonic Tech- 


niques. 

Final rept., 

C. J. Harries, R. S. Sayles, and P. B. Macpherson. 
Dec 84, 105p TS011/84, DRIC-BR-96168 


This report describes the research and development 
of a prototype ultrasonic device for on-line monitoring 
of particles within lubricant and hydraulic systems. The 
technique developed is shown to operate successfully 
with small hard particles in the range 30-100 micro 
suspended in a lubricant and in a range of concentra- 
tions typical of lubricant and hydraulic systems. The 
device is shown to offer continuous information on par- 
ticle size, concentration, and possibly material. Further 
research needed to realise the full potential of this 
device, and in particular, overcoming the problems 
posed by entrained air, is detailed as of November 
1984. The research is continuing under a separate 
MOD contract and results will be reported in 1986. 
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PB87-864112/GAR PC NO1/MF NO1 

National Technical Information Service, Springfield, 
VA. 


Lubricating Oil Analysis for Wear Monitoring. Jan- 
uary 1970-July 1987 (Citations from the NTIS Data- 
base 


). 
Rept. for Jan 70-Jul 87. 
Jul 87, 51p 
Supersedes PB86-866266. 


This bibliography contains citations concerning the 
analysis of lubricating oils to determine and monitor 
the wear of mechanical equipment. The purpose of 
this analysis is to predict failure before it occurs in 
order to undertake corrective maintenance. Consider- 
able attention is given to specific programs implement- 
ed by the military services. Various detectors and ana- 
lytical methods are included, as well as their utilization 
in oil analyses. (This updated bibliography contains 86 
citations, 11 of which are new entries to the previous 
edition.) 


General 
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DE87751724/GAR PC A07/MF A01 


Technische Univ. ge ge (Germany, F. “a4 
Hamburg-Harburg. R 


Technical 

search 1980-1983. 

Nov 83, 142p NP-7751724 

in German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The newly established Technical University of Ham- 
burg-Harburg presents its first research report com- 
prising the period from January 1980 to July 1983. It 
contains contributions from the 6 focal points of re- 
search: manufacturing and production engineering, 
materials research, safety engineering, marine tech- 
niques, building construction and engineering, and mu- 
nicipal reconstruction and renovation engineering. 
(ERA citation 12:025430) 
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N87-23969/5/GAR PC AO5S/MF A01 

Sonaeier aad 1, Gear 
Aided and Analysis of 

Tooth Geometry. 

Final rept., 

S. H. Chang, and R. L. Huston. May 87, 84p NAS 

1.26:179611, AVSCOM-TR-87-C-13, NASA-CR- 

179611 

Grant NSG-3188 


A simulation method for gear hobbing and ae of 
Straight and spiral bevel gears is —- 
method is based upon an enveloping theory Lod 
tooth profile generation. The procedure is appli 

the computer aided design of standard and nonstand- 
ard tooth forms. An inverse procedure for finding a 
conjugate gear tooth profile is presented for arbitrary 
cutter geometry. The kinematic relations for the tooth 
surfaces of straight and spiral bevel gears are pro- 
posed. The tooth surface equations for these gears 
are formulated in a manner suitable for their automat- 
ed numerical development and solution. 
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N87-23977/8/GAR 
Northwestern Univ., Evanston, IL. 

Simplified Computer Solution for the Flexibility 
—— eee 
inal rept 

C. Y. Hsu, and H. S. Cheng. Jun 87, 73p NAS 
1.26:179620, AVSCOM-TR-87-C-16, NASA-CR- 
179620 

Contract NAG3-3143 


A computer code, FLEXM, was developed to calculate 
the flexibility matrices of contacting teeth for spiral 
bevel gears using a simplified analysis based on the 
elementary beam theory for the deformation of = 
and shaft. The simplified theory requires a 

time at least one order of magnitude less than that 
needed for the complete finite element method analy- 
sis reported earlier by H. Chao, and it is much easier to 
apply for different gear and shaft geometries. Results 
were obtained for a set of spiral bevel gears. The teeth 
deflections due to torsion, bending moment, shearii 
strain and axial force were found to be in the order 10(- 
5), 10(-6), 10(-7), and 10(-8) respectively. Thus, the tor- 
sional deformation was the most predominant factor. 
In the analysis of dynamic load, response frequencies 
were found to be larger when the mass or moment of 
inertia was smalier or the stiffness was larger. The 
change in damping coefficient had little influence on 
the resonance frequency, but has a marked influence 
on the dynamic load at the resonant frequencies. 
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PB87-209961/GAR PC A17/MF A01 
National Bureau of Standards, Gaithersburg, MD. In- 
formation Resources and Services Div. 

a of the National Bureau of Standards, 
1 

Rept. for Jan-Dec 86 

R. J. Pardee. Jun 87, "389p NBS/SP-305-SUPPL-18 
See aiso PB87-145272. Also available from Supt. of 
Docs as SN003-003-02798-7. 


The 18th Supplement to Special Publication 305 con- 
tains full bibliographic citations including keywords and 
abstracts for National Bureau of Standards (NBS) 
1986 papers published and entered into the National 
Technical Information Service (NTIS) collection. (Also 
included are NBS papers published prior to 1986 but 
not reported in previous supplements of this annual 
catalog.) Four indexes are included to allow the user to 
identify NBS papers by personal author, keywords, 
title, and NTIS order/report number. 
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Contract ACO4-76DP0078:! 

Portions of this pay are il 
Gum Original copy available 


PC A03/MF A01 
‘que, NM. 


in microfiche 
il stock is exhaust- 


The exponential differencing scheme of Spalding, 
which has been used for convection problems, is 
by ip agra emached ry Soames tine 

using a a to the r lace. Using 
the Finite trol Volume pein ge conduc- 
tion, convection, and storage matrices are developed. 
The method is applied to a steady state ablation prob- 
lem for which an analytical solution is known; compari- 
sons are also made with upwind differencing for the 
convection terms and central differencing for the con- 
duction terms. An example of a realistic ablation prob- 
lem is presented. (ERA citation 12:026388) 


Adhesives & Sealants 


743,519 
AD-A181 550/5/GAR PC A04/MF AO1 
Products tee ym and ane Gap, Glendale, _ 
formance Penadeather teaann Coatings and 
Adhesives. 
~— rept. Aw 4 82-Sep 85. 

L. Morris, D. A. Jordan, and M. B. Young. 30 Jun 86, 
63p NADC-87071-60 
Contract N62269-82-C-0370 


Fluid, heat, and electrical pr: of polythioether 
pee my were measured. Effects of sulfur content, 
cminad for high and stabilizers on properties were ex- 
amined high temperature aircraft sealant develop- 
ment. A three to ten fold increase in retention of elas- 
tomeric properties at elevated temperatures to 400 
. F was observed versus current sealants. The ma- 
terials’ unique characteristics also it develop- 
ment of polythioether urethanes for fuel and fluid re- 
sistant coatings and lining, electrical sealants and anti- 
corrosion barriers. Keywords: Polythioethers, high 
temperature, fuel, water, electrical properties, sea- 
lants, coatings, compositions. 


743,520 

N87-23752/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, bade md Research Center. 

Adhesive E of Water-Soluble LARC-TPI. 
D. J. Progar, and R. A. Pike. Jun 87, 29p NAS 
1.15:89152, NASA-TM-89152 


The water-soluble polyimide, identified as TPi(MTC)/ 
H20, was evaluated as a high temperature thermo- 
plastic adhesive for bonding Ti-6AI-4V and comparing 
those results primarily with results reported in earlier 
work with the polyamic-acid/diglyme material. The lap 
shear strength test was the primary test performed to 
evaluate the adhesive before (controls) and after ther- 
mal exposure in air at 204 C for up to 5000 hours and 
after a 72 hour water-boil exposure. Lap shear 
strengths were determined at RT, 177, 204, and 232 C. 
The adhesive was also characterized after fracture by 
determining the glass transition temperature as well as 
defining the mode of failure by visual observation. In 
general, the results indicate that the TPI(MTC)/H2O 
retains high lap shear strengths after thermal exposure 
but had reduced strengths after the water-boil expo 
sure. All failures were cohesive. The TPi(MTC)/H2O0 
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compared very well with previous data reported for the 
standard polyamic-acid/diglyme LARC-TP! results, 
and therefore, shows promise as a water-soluble ad- 
hesive for use in various applications. 


743,521 

N87-23979/4/GAR PC A02/MF AO1 

Dartmouth Coll., Hanover, NH. 

Thermomechanical Effects in High-Speed Seal 

a Report, February 26, 1979-December 
1,1 § 

Final Report, 26 Feb. 1979 - 31 Dec. 1984. 

F. E. Kennedy. Jun 87, 9p NAS 1.26:180418, NASA- 

CR-180418 

Grant NSG3-253 


The analytical effort was aimed at development of nu- 
merical model of thermal and mechanical phenomena 
which occur during seal rub. Finite element programs 
were develped for studying the temperatures that 
result from frictional heating during rubs, and the plas- 
tic deformation which is caused by rub forces. The ex- 
periment phase was originally intended to aid in verifi- 
cation of the results of the analytical model. Experi- 
mental techniques were developed for measuring sur- 
face temperatures and deformations during single 
pass rubs. Modifications were made to the device to 
permit testing at both high and cryogenic tempera- 
tures. The results from the experiments are discussed. 


743,522 

N87-23984/4/GAR PC A02/MF AO1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Experiments on Stiffness and Damping of 
Tapered Bore 

D. P. Fleming. 1987, 13p NAS 1.15:89895, E-3552, 
NASA-TM-89895 

Prepared for Presentation at the Vibrations Confer- 
—, Boston, MA., 27-30 Sep 87. Sponsored by 
A . 


Stiffness and damping were measured in tapered bore 
ring seals with air as the sealed fluid. Excitation was 
provided by a known unbalance in the shaft which ro- 
tated in the test seals. Results were obtained for vari- 
ous seal supply pressures, clearances, unbalance 
amounts, and shaft speeds. Stiffness and damping 
varied little with unbalance level, indicating linearity of 
the seal. Greater variation was observed with speed 
and particularly supply pressure. A one-dimensional 
analysis predicted stiffness fairly well, but considerably 
overestimated damping. 


Carbon & Graphite 


743,523 
DE87007851/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Films from Spin-Cast Polyacrylonitrile. 
C. L. Renschier, and A. P. Sylwester. 1987, 10p 
SAND-87-0832C, CONF-870438-2 
Contract ACO4-76DP00789 
Spring meeting of the Materials Research Society, 
Anaheim, CA, USA, 21 Apr 1987 
Portions of this document are illegible in microfiche 
products 


Polyacrylonitrile (PAN) films have been spin-cast and 
pyrolyzed to produce thin (500 to 1500 A) carbon films. 
These films have higher electrical conductivities than 
carbon films produced by other methods at similar 
temperatures. The conductivity can be varied by at 
least four orders of ae by changing the pyroly- 
sis temperature. UV, IR, and Raman spectroscopies 
were used to investigate the chemical structure of the 
films during different stages of processing. (ERA cita- 
tion 12:025301) 


743,524 

PB87-863825/GAR PC NO1/MF NO1 
National Technical Information Service, Springfieid, 
VA 


Graphite Powder. June 1970-June 1987 (Citations 
from the NTIS Database). 

Rept. for Jun 70-Jun 87 

Jul 87, 77p 

Supersedes PB85-869436 


This bibliography contains citations concerning the 
properties and characteristics of graphite powder, 
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flakes, and particles utilized alone and in combination 
with other substances. Applications in small arms 
powder, electrically conductive powder, fire extinguish- 
ing agents, and lubricants are discussed. Effects of im- 
purities, health hazard evaluations and material han- 
dling of graphite powders are included. (This updated 
bibliography contains 153 citations, 10 of which are 
new entries to the previous edition.) 


Ceramics, Refractories, & Glass 


743,525 

AD-A181 266/8/GAR PC A04/MF A01 
Southwest Research Inst., San Antonio, TX. Dept. of 
Materials Sciences. 

Study of High Temperature Failure Mechanisms in 
Ceramics. 


Annual rept. 1 Apr 86-31 Mar 87, 

R. A. Page, and J. Lankford. Apr 87, 64p SWRI- 
8578/4, AFOSR-TR-87-0738 

Contract F49620-85-C-0073 


This report summarizes the results of a fundamental 
study involving experimental characterization and ana- 
lytical modeling of grain boundary cavitation and creep 
crack growth in ceramics exposed to pure tensile load- 
ing. The major experimental techniques employed in 
the program are the use of small-angle neutron scat- 
tering to characterize cavity nucleation and growth and 
stereoimaging analysis to characterize the stress and 
strain fields associated with growing creep cracks. The 
major accomplishments described in the report include 
the design, construction, and successful testing of a 
creep apparatus that permits creep testing of ceramics 
under pure tensile loading, the determination of sur- 
face preparation conditions that are adequate for the 
stereoimaging analysis, and the conduct of a series of 
creep tests designed to characterize the kinetics of 
damage accumulation under pure tensile loading. Ap- 
pended to the report is a manuscript that was prepared 
during the second year of the program titled Stochastic 
Aspects of Creep Cavitation in Ceramics. It is anticipat- 
ed that this manuscript will provide the cornerstone for 
understanding creep damage and creep crack growth. 
Of particular interest are the development of a sto- 
chastic model of grain boundary sliding and a micro- 
mechanical model that relates the cavity nucleation 
rate to the statistics of grain boundary sliding events. 


743,526 

AD-A181 479/7/GAR 
Army Materials Technology Lab., Watertown, MA. 
Static Fatigue of a Siliconized Silicon Carbide. 
Final rept., 

G. D. Quinn. Mar 87, 21p Rept no. MTL-TR-87-20 
Contract DE-AlO5-840R-21411 


PC A02/MF A01 


The static fatigue resistance of a novel siliconized sili- 
con carbide has been evaluated. The material is fabri- 
cated by the in-situ reaction of silicon with fine, uniform 
carbon skeletons produced from liquid polymer solu- 
tions. The process has potential to make net shape 
parts without final machining. A very fine microstruc- 
ture results which, in turn, gives high strength. Flexural 
specimens tested in this study had high strength at 
room and elevated temperatures (up to 1300 C), and 
had good static fatigue and creep resistance. Key- 
words: Mechanical properties; Ceramic materials; Sili- 
con carbides; Fatigue; High temperature; Static; Fa- 
tigue; Fractography. 


743,527 

DE87007 168/GAR PC A05/MF A01 
Lawrence Berkeley Lab., CA. 

Surface Characterization and Manipulation of Si 
sub 3 N sub 4 and SiC Powders. 

Thesis, 

Y. P. Boiteux. Dec 86, 89p LBL-22696 

Contract ACO3-76SFO00098 

Portions of this document are illegible in microfiche 
products 


A thorough characterization of some commercially 
available Si sub 3 N sub 4 and SiC powders is under- 
taken. Physical characteristics, such as state of ag- 
glomeration, particle size, are determined by means of 
scanning electron microscopy and high voltage elec- 
tron microscopy. High resolution electron microscopy 
revealed the existence of a 5 to 15 nm thick amor- 
phous surface layer present on both types of powders 
The surface layer chemical composition was deter- 


mined by secondary ion mass spectrometry and x-ray 
photoelectron spectroscopy. For Si sub 3 N sub 4 , the 
data indicate the existence of a ~y of silicon oxyni- 
trides Si/sub x/N/sub y/O/sub z/. For SiC, the ‘oxide 
layer’ has a composition very close to SiO sub 2 . In 
order to eliminate the surface oxide, two chemical 
treatments were carried out. Both of them were effec- 
tive, but the oxide layer was never completely reduced. 
The HF-treatments caused the formation. This work in- 
sists on the need for cleaner processing procedures, 
since native oxide layers are extremely difficult to 
eliminate and have damaging effects on either sinter- 
ing kinetics or high temperature mechanical proper- 
ties. (ERA citation 12:022927) 


743,528 


DE87007387/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Fundamentals of Sol-Gel Thin Film Formation. 

C. J. Brinker, A. J. Hurd, and K. J. Ward. 1987, 23p 
SAND-87-0402C, CONF-870254-3 

Contract ACO04-76DP00789 

International conference on ultrastructure processing 
of ceramics, glasses, and composites, San Diego, CA, 
USA, 23 Feb 1987. 

Portions of this document are illegible in microfiche 
products. 


It is shown that the structure of sol-gel-derived thin 
films depends on the precursor structure and deposi- 
tion conditions. Weakly branched precursors (reduced 
D) applied under reaction-limited conditions result in 
the densest films, whereas branching or aggregation 
(increased D) combined with transport-limited deposi- 
tion conditions result in the most porous films. A com- 
plete spectrum of microstructures is achievable by in- 
dependent control of both precursor size and structure 
and the condensation rate or sticking probability. Ap- 
plication of shear during deposition is shown to re- 
structure tenous, fractal structures and align weakly 
branched precursors. (ERA citation 12:025300) 


743,529 


DE87007664/GAR PC A02/MF A01 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Kinetic Investigations of Alkoxysilane Sol-Gel 
Processing. 

K. A. Hardman-Rhyne, T. D. Coyle, E. P. Lewis, and 
S. Spooner. 1987, 69 CONF-870495-1 

Contract AC05-840R21400 

Conference on better ceramics through chemistry, 
Palo Alto, CA, USA, 15 Apr 1987. 

Portions of this document are illegible in microfiche 
products. 


Effective control of sol-gel glass processing requires a 
detailed understanding of the kinetic and mechanistic 
aspects of the process. We have investigated structur- 
al evolution at the molecular level in the tetramethoxy- 
silane (TMOS) hydrolysis reaction by various spectros- 
copic techniques. Development of structure at the ma- 
cromolecular level and evolution of particle/network 
dimensionality have been studied by small-angle x-ray 
scattering (SAXS) in both hydrogenated and fully deu- 
terated reactions for silica macromolecular structural 
development. (ERA citation 12:025251) 


743,530 


DE87007696/GAR PC A03/MF A01 

og Ridge National Lab., TN. Metals and Ceramics 
nv 

Technical Literature Reference Guide and Profes- 

sional Activities of the Metals and Ceramics Divi- 

sion (Oak Ridge National Laboratory), April 1, 1986 

Through June 30, 1986. 

F. Roseberry. Oct 86, 409 ORNL/MC-86/2 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 

products 


Abstracts are presented of conference presentations 
and papers in engineering materials, high-temperature 
materials, materials science, and special projects 
(ERA citation 12:025184) 


743,531 


DE87008548/GAR 
Oak Ridge National Lab., TN 


PC A08/MF A01 





Laboratory): Progress Report for Period ending 
ory): eport for 

September 30, 1986. Fs 
Mar 87, 172p ORNL-6358 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 
~ ‘ees Original copy available until stock is exhaust- 
ed. 


This report is divided into the following sections: engi- 
neering materials, high-temperature materials, materi- 
als science, program activities, collaborative research 
facilities, and appendixes. (ERA citation 12:026967) 


743,532 
DE87751843/GAR PC A02/MF A01 
Pira, Leatherhead (England). 

Use of Oxygen with a High Carbon Content Shale 
— to Reduce Firing Energy in Brickmaking. Final 


eport. 
Nov 86, 23p ED-102/81 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For a total installation cost of Pound 17,580, a demon- 
Stration project at Ibstock Brick (Nostell) Ltd. has 
achieved minimum savings of Pound 38,736/year with 
a simple payback period on this base figure of 5.4 
months. lbstock Brick’s Nostell works had already in- 
Stalled oxygen injection equipment prior to the demon- 
stration. Preliminary investigations were carried out 
and the kiln was fitted with two additional rows of 
oxygen lances, a variable speed control exhaust fan 
and a secondary cooling fan with motorised damper 
control. By increasing the use of oxygen and using 
high carbon raw materials, energy savings worth ap- 
proximately Pound 22,000/year, savings on raw mate- 
rial costs worth Pound 23,456/year and increased 
throughput, yee for increased profitabil- 
ity were achieved. (ERA citation 12:025135) 


743,533 

N87-23750/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Sol-Gel Synthesis of MgO-SiO02 Glass Composi- 


tions Having Stable i} L 
N. P. Bansal. Apr 87, 23p NAS 1.15:89905, E-3599, 
NASA-TM-89905 


Presented at the Annual Meeting and Exposition of the 
American Ceramic Society (89th), Pittsburgh, PA., 26- 
30 Apr 87. 


MgO-SiO2 glasses containing up to 15 mol % MgO, 
which could not have been prepared by the conven- 
tional glass melting method due to the presence of 
stable liquid-liquid immiscibility, were synthesized by 
the sol-gel technique. Clear and transparent gels were 
obtained from the hydrolysis and polycondensation of 
silicon tetraethoxide (TEOS) and magnesium nitrate 
hexahydrate when the water/TEOS mole ratio was 
four or more. The gelling time decreased with increase 
in magnesium content, water/TEOS ratio, and reaction 
temperature. Magnesium nitrate hexahydrate crystal- 
lized out of the gels containing 15 and 20 mol % MgO 
on slow drying. This problem was partially alleviated by 
drying the gels quickly at higher temperatures. Mono- 
lithic gel samples were prepared using glycerol as the 
drying control additive. The gels were subjected to var- 
ious thermal treatments and characterized by several 
methods. No organic groups could be detected in the 
glasses after heat treatments to approx. 800 C, but 
trace amounts of hydroxy! groups were still present. 
No crystalline phase was found from X-ray diffraction 
in the gel samples to approx. 890 C. At higher tem- 
peratures, alpha quartz precipitated out as the crystal- 
line phase in gels containing up to 10 mol % MgO. The 
overall activation energy for gel formation in 10MgO- 
90SiO2 (mol %) system for water/TEOS mole ratio of 
7.5 was calculated to be 58.7 kJ/mol. 


_ 


743,534 

N87-23987/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center 

Application of Scanning Acoustic Microscopy to 
Advanced Structural Ceramics. 

A. Vary, and S. J. Klima. Jul 87, 14p NAS 
1.15:89929, E-3632, NASA-TM-89929 

Prepared for Presentation at the Symposium on Char- 
acterization of Advanced Materials, Monterey, CA., 27- 
28 Jul 87. Sponsored by International Metallographic 
Society 


A review is presentod of research investigations of 
several acoustic microscopy techniques for applica- 


tion to structural ceramics for advanced heat engines. 
Results obtained with scanning acoustic microscopy 
(SAM), scanning laser acoustic microsc (SLAM), 
scanning electron acoustic microscopy (SEAM), and 
photoacoustic microscopy (PAM) are compared. The 
techniques were evaluated on research samples of 
green and sintered monolithic silicon nitrides and sili- 
con carbides in the form of modulus-of-rupture bars 
containing deliberately introduced flaws. Strengths 
and limitations of the techniques are described with 
emphasis on statistics of detectability of flaws that 
constitute potential fracture origins. 


743,535 

PB87-193595 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Inorganic Materials Div. 

Estimation of Power-Law Creep Parameters from 
Bend Test Data. 

Final rept., 

T. J. Chuang. 1986, 11p 

Contract DE-Al05-800R206799 

See also report dated Feb 85, PB85-183408. Spon- 
sored by Department of Energy, Washington, DC., and 
Air Force Office of Scientific Research, Bolling AFB, 
DC 


Pub. in Jnl. of Materials Science 21, p165-175 1986. 


Power-law creep parameters of brittle ceramic materi- 
als are commonly deduced from load-point displace- 
ment data generated by four-point bend experiments, 
under the assumption that tensile and compressive 
behaviors obey the same constitutive law. However, 
because of microcracking and cavitation, it is now well 
recognized that this premise may not always be valid. 
The paper presents an analysis which takes the differ- 
ences into account. 


743,536 
PB87-201554 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
Toughness and Flaw R in 
esponses in Nontransform- 
ing Ceramics Implications for NDE. 
inal rept., 


B. R. Lawn, and C. J. Fairbanks. 1987, 10p 
Pub. in Review of Progress in Quantitative Nonde- 
structive Evaluation, v6B p1023-1032 1987. 


The relationship between toughness and microstruc- 
ture of ceramics is described. A bridging mechanism 
was found responsible for wy Mayme behavior, and 
a model has been developed. The implications of this 
work to the NDE field are discussed. 


743,537 

PB87-201562 Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 

MD. Ceramics Div. 

Development of a Ceramic Phase Diagram and 
namic Data Bank. 

Final rept., 

J. W. Hastie, H. Ondik, and D. W. Bonnell. 1987, 11p 

Pub. in Proceedings of the Int. Conference on User Ap- 

plications of Alloy Phase Diagrams, Lake Buena Vista, 

FL, October 4-9, 1986, p1-11 1987. 


Ceramic phase diagrams are indispensible summaries 
of multiphase, multicomponent materials thermoche- 
mistry. A large body of experimental data exists for ce- 
ramic phase equilibria but its utility is limited by the diffi- 
culty of accessing the data and by the lack of reliability 
assessments for the data. The paper describes recent 
progress at the National Bureau of Standards (NBS) 
towards development of a comprehensive, evaluated, 
computer-accessible data bank of ceramic phase dia- 
gram information--bibliographic, graphic, and thermo- 
dynamic. Examples of applications of the partially 
complete data bank are also given. 


743,538 

PB87-201570 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div 

Transient Behavior of Structural Ceramics under 
Flexural Creep. 

Final rept., 

T. J. Chuang, S. M. Wiederhorn, and C. F. Chen 
1987, 17p 

Contract DE-Al05-850R21569 

Sponsored by Department of Energy, Oak Ridge, TN 
Pub. in Proceedings of the Int. Conference on Creep 
and Fracture of Engineering Materials and Structures 
(3rd), Swansea, UK, April 5-10, 1987, p957-973 1987 
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The transient creep of a ceramic bend bar under con- 
stant load is analyzed using a scheme developed earli- 
er by Cohrt et al. The me’ assumes that the 
beam is formed by an infinite nu: of parallel fibers, 
each modelled as a Maxwell fluid consisting of an elas- 
tic spring and a dashpot connected in series. The nu- 
merical soiution produces a time history of stress 
a the beam depth, ranging from a linear (elastic) 
distribution at initial loading to a nonlinear distribution 
at steady state. Also available from the solutions are 
the transient periods and the ti Ndent migra- 
tion of the neutral planes in stress and strain, the latter 
being measurable and thus experimentally verifiable. 
Qualitative agreement is obtained when the analysis is 
compared to a set of experimental data on siliconized 
silicon carbide. 


743,539 

PB87-203899 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Effect of Surface Tension on the Toughness of 


Final rept., 

T. J. Chuang. 1987, 5p 

Pub. in Jnl. of the American Ceramic Society 70, n3 
p160-164 Mar 87. 


Mechanical stresses (i.e., surface tension) inherently 
exist on a | free surface because its atomic 
structure differs from its bulk counterpart. The effect of 
surface tension is amplified at a crack tip because of 
curvature enhancement. An integral equation describ- 
ing this effect on the toughness of giass is derived and 
first-order approximations using a weight function 
technique were made. The qualitative results indicate 
that the geometry-induced toughening is linearly pro- 
portional to surface tension and crack tip curvature 
and to the square root of crack tip zone size. An illus- 
trative example of a recently observed crack tip in 
SiO2 glass is given which shows that toughness is en- 
hanced by approximately 3 times the intrinsic Kic 
value. 


743,540 

PB87-203907 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 
Crack-interface Grain Bridging as a Fracture Re- 
sistance Mechanism in Ceramics: 2. Theoretical 
Fracture Mechanics Model. 

Final rept., 

Y. W. Mai, and B. R. Lawn. 1987, 6p 

See also PB87-203915. Sponsored by Air Force Office 
of Scientific Research, Bolling AFB, DC. 

Pub. in Jnl. of the American Ceramic Society 70, n4 
p289-294 Apr 87. 


A fracture mechanics models is developed for non- 
transforming ceramics that show an increasing tough- 
ness with crack extension (R-curve, or T-curve, behav- 
ior). The model derives from the observations in Part |, 
treating the increased crack resistance as the cumula- 
tive effect of grain bridging restraints operating behind 
the advancing tip. An element of discreteness is incor- 
porated into the formal distribution function for the 
crack-plane restraining stresses, to account for the pri- 
mary discontinuities in the observed crack growth. A 
trial force-separation function for the local bridge mi- 
crorupture process is adopted, such that an expres- 
sion for the microstructure-associated crack driving (or 
rather, crack closing) force may be obtained in analyti- 
cal form. The description can be made to fit the main 
trends in the measured toughness curve for a coarse- 
grained alumina. 


743,541 

PB87-203915 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div 

Crack-interface Grain Bridging as a Fracture Re- 
sistance Mechanism in Ceramics: 1. Experimental 
Study on Alumina. 

Final rept., 

P. L. Swanson, C. J. Fairbanks, B. R. Lawn, Y. W 
Mai, and B. J. Hockey. 1987, 11p 

See also PB87-203907. Sponsored by Air Force Office 
of Scientific Research, Bolling AFB, DC 

Pub. in Jnl. of the American Ceramic Society 70, n4 
p279-289 Apr 87 


Direct microscopic evidence is presented in support of 


an explanation of R-curve behavior in monophase ce- 
ramics by grain-localized bridging across the newly 
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formed crack interface. In situ observations are made 
of crack growth in tapered cantilever beam and indent- 
ed flexure specimens of a coarse-grained alumina. 
The fractures are observed to be highly stable, typical 
of a material with a strongly increasing resistance 
characteristic, but are discontinuous at the microstruc- 
tural level. Associated with this discontinuity ap- 
pearance of overlapping segments in the surface frac- 
ture trace around bridging grains; the mean spacing of 
such ‘activity sites’ along the trace is about 2 to 5 grain 
diameters. These segments link up with the primary 
crack beneath the specimen surface, and continue to 
evolve toward rupture of the bridge as fracture pro- 
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0€87006579/ /GAR PC A02/MF A01 
Allied Corp., ee ae EO. Bendix Kansas City Div. 
Plating and Plating Analysis by Inductive- 


Sees Sogen Argon Plasma Spectrometer: Final 
H. Reimer. Feb 87, 15p BDX-613-3686 
Contract A 


C04-76DP00613 
Portions of this document are illegible in microfiche 
~ ee Original copy available until stock is exhaust- 


Plating solutions con rhodium, gold, copper, tin, 
and zinc were pre ior major constituents and 
trace impurities. Results of synthetic and real baths 
analyzed by an inductively coupled argon plasma 
spectrometer (ICAP) were compared to results ob- 
tained by using classical chemical methods to deter- 
mine accuracy. Tin-lead plated deposits and solider 
were analyzed for tin, lead, and 11 other elements con- 
sidered impurities. Rhodium and gold solutions were 
assayed for inventory purposes. Gold plating was ana- 
lyzed by determining 26 elements to meet a pure gold 
specification requirement of 99.9%. Results indicated 
that the ICAP methods that were developed had suffi- 
cient accuracy to be used for control of plating oper- 
ations and precious metal inventory. 4 refs., 4 tabs. 
(ERA citation 12:025334) 


743,543 
PB87-863734/GAR PC NO1/MF NO1 
National Technical information Service, Springfield, 


VA. 

Pearlescent, and Fluorescent Coat- 
ings. January 1980-June 1987 (Citations from 
World Surface Abstracts). 

Rept. for Jan 80-Jun 87. 
Jul 87, 88p 
PB86-853603. 


This bibliography contains citations concerning the 
manufacture and applications of paints, coatings, and 
dyes with luminescent, pearlescent, phosphorescent, 
and fluorescent properties. Applications include mark- 
ings and signs for safety or warning, colorants for plas- 
tics and textiles for lightfastness and eye appeal, whit- 
ening agents for coatings and adhesives, and dyes 
and pigments for penetrant tests and luminescent 
screen 's. (This updated bibliography con- 
tains 268 citations, 74 of which are new entries to the 
previous edition.) 


GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Adhesion T January 1975-July 1987 
C: information Services 


tabase). 
Rept. for Jan 75-Jul 87 
Jul 87, 76p 


This bibliography contains citations concerning adhe- 
sion analysis, evaluation, and testing of coatings on 
metal and non-metal substrates. Spectroscopic and 
acoustic emission analysis, scratch tests, effects of 
heat treatment and coating processes on adhesion 
properties, coating failures and adhesion defects, and 
wear-resistant coatings are among the topics dis- 
cussed. Polymer and metallic coatings are empha- 
sized. Methods of coatings include plasma sprayed, 
vapour and powder deposition, sputtering, and ion 
plating types. (Contains 133 citations fully indexed and 
including a title list.) 


172 VOL. 87, No. 19 


743,545 
PB87-864161/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Coating Adhesion Testing. ey peg hee 1987 

ee Wee the Engineering Index Database). 
ept. for Jan 70-Jul 87. 

Jul 87, 55p 


This bibliography contains citations concerning adhe- 
sion analysis and testing of coatings on metal and non- 
metal substrates. Topics include adhesion measure- 
ment and evaluation, testing method design and selec- 
tion, adhesion failure and improvement, metallic and 
organic coatings, thin hard coatings on metals, and 
surface analysis techniques. The effects of substrate 
pretreatment, coating compositions, heat treatment, 
coating processes, and environmental corrosion on 
adhesion properties are discussed. (Contains 114 cita- 
tions fully indexed and including a title list.) 


743,546 
PB87-864195/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


} 
Coating Adhesion Analysis and Testing. January 
1980-July 1987 (Citations from World Surface 
Abstracts 


Coatings ). 
Rept. for Jan 80-Jul 87. 
Jul 87, 109p 


This bibliography contains citations concerning adhe- 
sion analysis and testing of coatings on metal and non- 
metal substrates. Topics include adhesion studies of 
organic and metallic coatings, spectroscopic and 
acoustic evaluations of coatings, adhesion failures and 
promoters, corrosion-induced adhesion loss, adverse 
environmental effects on coatings, design and devel- 
opment of testing methods and equipment, and coat- 
ing materials and additives. Adhesion evaluations and 
assessment of ine and automotive coatings are 
included. (Contains 271 citations fully indexed and in- 
cluding a title list.) 


743,547 

PB87-864351/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Natural and Synthetic Rubber Coatings for Steel: 
Properties and Compositions. January 1980-June 
1987 (Citations from World Surface Coatings Ab- 


stracts). 
Rept. for Jan 80-Jun 87. 
Jul 87, 37p 


This bibliography contains citations concerning the ap- 


plication of compositions containing natural and syn- 
thetic rubbers to steel. Polyurethane elastomers, 
chlorinated rubber coatings, and rubber — 
acrylic adhesives are among the coatings 

Studies of the degradation of rubber coatings applied 
to steel are included. Bonding properties, adhesion 
strength, weathering, and anticorrosive properties are 
discussed. Additional information on anticorrosive 
coatings may be found in other bibliographies. (Con- 
tains 81 citations fully indexed and including a title list.) 


Composite Materials 


743,548 

AD-A181 401/1/GAR PC A04/MF A01 
U.S. Composites Corp., Troy, NY. 

Computer Coritrolied Resin impregnation for Com- 


Pinal rept. Sep 85-Dec 86, 

A. H. Kruesi, and G. H. Hasko. Apr 87, 75p MTL-TR- 
87-23 

Contract DAAG46-85-C-0059 


Textile processes such as braiding may significantly 
reduce the cost of advanced composites. Braiding can 
be readily automated and offers high fiber deposition 
rates and geometric versatility in wetting fibers moving 
in a complex path. A novel resin impregnation system 
has been developed to adapt braiding to automated 
production of advance composites. A tubular braider 
has been equipped with a computer numerical control 
system. Two axes are used to drive pumps which feed 
resin and catalyst to the resin impregnation ring. The 
mix ratio and resin volume fraction can be coordinated 


in software with braider and mandrel speeds to fabri- 
cate parts which have complex features. Test speci- 
mens have been fabricated with glass, Keviar, and 
carbon fibers. Fiber wetting and void content were 
evaluated from microphotographs of parts cured on a 
mandrel without compaction. Applications for the proc- 
ess include space station tubes, rocket motor cases, 
launch tubes, gun barrel reinforcement, rotor blades, 
stiffeners, drill risers, and similar structural compo- 
nents. Keywords: Braids, Composite materials, Proc- 
essing, Automation, Material forming. 


743,549 

AD-A181 438/3/GAR PC AO5/MF A01 
National Research Council of Canada, Ottawa (Ontar- 
io). Div. of Mechanical a 
Artificial Composites for High pen weer Appii- 
— A Review (Composites Artificiels Destines 
a des Applications a Haute Temperature; Un 
Expose), 

M. U. Islam, W. Wallace, and A. Y. Kandeil. Jan 87, 
84p DME-007, NRC-27323 

Abstract in French. 


The demands of the aerospace industry and the need 
for more efficient ground based heat engines have 
become the main incentives for the development of 
new higher performance materials. Most monolithic 
materials lose str lh or degrade in properties at 
higher temperatures. Superalloys, heat resistant alloys 
and alloys in general, str ned by conventional 
mechanisms such as precipitation hardening or me- 
chanical working, exhibit drastic losses in strength at 
temperatures over 0.7 - 0.8 of their absolute melting 
points. Dispersion strengthened materials are stronger 
and more stable than conventional alloys at higher 
fractions of their melting points ( 0.9). The use-tem- 
peratures of ceramics and glasses are often limited by 
their softening well below their melting points. In Table 
- 1 some of the materials suitable for high temperature 
use are listed along with their melting and probable 
use temperatures. It is well known that, by convention- 
al alloying methods, there will not be any significant 
increase in the use temperature of the superalloys in 
the future. Refractory metals are not only costly but 
are in critically short supply, so a wide commercial use 
is highly unlikely. Ceramics offer potential in demand- 
ing environments, however their inherent problem of 
brittleness has to be tackled. 


743,550 

DE87007398/GAR PC AO02/MF A01 
Princeton Univ., NJ. Dept. of Chemical Engineering. 
Aerated and Vibrated Chute Feeders for Particu- 
late Materials: Quart Technical Report for the 
Period 12/1/86 to 2/28/87. 

R. Jackson. 1987, 15p DOE/PC/90578-1 

Contract FG22-86PC90578 

Portions of this document are illegible in microfiche 
products. 


In continuation of our effort to study the gravity flow of 
particulate materials in inclined chutes, we investigate 
the effects of aeration and vibration on the perform- 
ance of the chutes, in the belief that it is enhanced by 
the addition of these two processes. In this report, we 
have formulated the equations of motion and boundary 
conditions that describe this system. We intend to 
solve the resulting differential equations and compare 
the performance of this system with that of chute flow 
in the absence of aeration and vibration. 8 refs., 5 figs., 
2 tabs. (ERA citation 12:024476) 


743,551 

N87-23699/8/GAR PC A02/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Materials Development Div. 

Ceramic Fibre/Glass Matrix Composites with Out- 
standing Mechanical Performance. 

D. M. Dawson, R. F. Preston, A. Briggs, and R. W. 
Davidge. Oct 86, 10p AERE-R-12025 


The performance of most engineering ceramics, when 
used under conditions of stress, is limited by their ten- 
sile strength. The introduction of fibers into a ceramic 
matrix offers the possibility of a significant increase in 
fracture a associated with the fibrous nature of 
the fracture. Samples were prepared with unidirec- 
tional fiber reinforcement. Particular attention was 
given to good fiber alignment, even glass distribution 
during impregnation and winding, and to time/temper- 
ature/ pressure cycle in the hot pressing stage so as to 
fully optimize the mechanical properties. The work of 
fracture was estimated from the area under the stress/ 





Strain curves and from notched impact testing. It 
should be noted in addition that unlike in many other 
brittle matrix systems there was no evidence of signifi- 
cant, permanent, matrix cracking except at stresses 
very near the ultimate failure stress. This effect and the 
very high work of fracture both suggest that the interfa- 
cial shear strength between fiber and matrix is very 
high, but not so high that the fiber is completely 
bonded to the matrix. 


743,552 

N87-23991/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
an, VA. Langley Research Center. 


Scalability of 
Square Crose Section Composite Tube ‘Spect 


GL Tf L. Farley. Mar 87, 18p NAS 1.15:89087, 
AVSCOM-TM-87-B-3, NASA-TM-89087 


Static crushing tests were conducted on graphite/ 
epoxy and Keviar/epoxy square cross section tubes to 
study the influence of specimen geometry on the 
energy-absorption capability and scalability of com- 
posite materials. The tube inside width-to-wall thick- 
ness (W/t) ratio was determined to significantly affect 
the energy-absorption capability of composite materi- 
als. As W/t ratio decreases, the energy-absorption ca- 
Pability increases nonlinearly. The energy-absorption 
Capability of Keviar epoxy tubes was found to be geo- 
metrically scalable, but the energy-absorption capabil- 
ity of graphite/ epoxy tubes was not geometrically scal- 
able. 


743,553 

PB87-201547 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Microstructures of SiC and Si3N4 with Fibrous In- 
clusions. 

Final rept., 

N. J. Tighe, J. Sun, and R. M. Hu. 1986, 2p 
Sponsored by Department of Energy, Oak Ridge, TN., 
and United Nations Industrial Development Organiza- 
tion, Vienna (Austria). 

Pub. in a of the Annual Meeting of the Elec- 
tron Microscopy iety of America (44th), Albuquer- 
que, NM, April 4-6, 1986, p492-493 1986. 


The paper describes morphology, structure, and 
chemistry of a silicon nitride/boron nitride composite, 
and a silicon carbide/carbon composite ceramic. 


743,554 

PB87-864096/GAR PC NO1/MF NO1 

National Technical Information Service, Springfield, 
VA. 

Filament Winding Methods and Equipment. Janu- 

ar 1970-July 1987 (Citations from the U.S. Patent 
atabase 


se). 
Rept. for Jan 70-Jul 87 
Jul 87, 54p 
Supersedes PB86-856804. 


This bibliography contains citations of selected pat- 
ents concerning materials, methods, and equipment 
utilized in filament winding processes. Components of 
winding machines are discussed, and polymer and 
fiber reinforced filament wound composites are de- 
scribed. Applications include use in pressure vessels, 
pipes and tubes, transformers, and sports equipment. 
(This updated bibliography contains 107 citations, 10 
of which are new entries to the previous edition.) 


Corrosion & Corrosion Inhibition 


743,555 

AD-A181 680/0/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

AGARD (Advisory Group for Aerospace Research 
and Development) Corrosion Handbook. Volume 
2. Aircraft Corrosion Control Documents: A De- 
scriptive Ca ie, 

J. J. De Luccia, R. D. Gergar, and E. J. Jankowsky. 
Mar 87, 47p Rept no. AGARD-AG-278-VOL-2 

See also Volume 1, AD-A160 638. 


It is the intent of this handbook to provide a ready 
source of information on the problems of corrosion 


prevention and control of NATO aircraft. The informa- 
tion is arranged in an easily accessible tabular form 
and is extracted from pertinent NATO, U.S., U.K. and 
French documents. The International Air Transport As- 
sociation (IATA) is also cited as a commercial refer- 
ence. As an example, if one requires information on 
stress corrosion cracking of aircraft steels, it is avail- 
able in sections |.B. ‘Selection of Steels’ and II.A. 
‘Stress Corrosion Cracking and Hydrogen Embrittle- 
ment Corrosion Mechanisms’ . These paragraphs pro- 
vide brief information on stress corrosion cracking. 
They would also direct you to specific sections of the 
applicable reference documents for more detailed in- 
formation. The aircraft corrosion control documents 
used by different countries are all very similar. Differ- 
ences are principally in emphasis and approach. Each 
country recognizes that corrosion control is most 
easily accomplished at the design stage and each pro- 
vides guidelines or mandatory requirements for the de- 
signer. Many of the documents emphasize corrosion 
control background and importance of corrosion con- 
trol. Keywords: NATO, Military requirements, Steels, 
Magnesium, Titanium, Stress corrosion, Galvanic cor- 
rosion, Drainage, Aluminum alloys, Catologues. 


743,556 

DE87003516/GAR PC A0Q2/MF A01 
Sandia National Labs., Albuquerque, NM. 

Corrosion with Acoustic Wave Devices. 

S. J. Martin, A. J. Ricco, and N. R. Sorensen. 1987, 
9p SAND-86-2714C, CONF-870513-3 

Contract AC04-76DP00789 

171. Electrochemical Society meeting, Philadelphia, 
PA, USA, 10 May 1987. 

Portions of this document are illegible in microfiche 
products. 


Corrosion of thin metal films has been monitored (real- 
time) both in gaseous environments and in solution 
using acoustic wave sensors. A surface acoustic wave 
(SAW) was used to monitor corrosion in gaseous envi- 
ronments, while a horizontally polarized shear wave 
(HPSW) allowed measurement in liquid environments. 
The devices, which have 32 mu m transducer periodic- 
ity, were fabricated on ST-cut quartz substrates. (ERA 
citation 12:025206) 


743,557 

DE87008347/GAR PC A02/MF A0O1 
Sandia National Labs., Livermore, CA. 

Corrosion of Al 7075-T6 Alloy Coupled to Ti 6AI-4V 
in Wet Air. 

M. W. Mote. Mar 87, 9p SAND-87-8208 

Contract AC04-76DR00789 

Portions of this document are illegible in microfiche 
oe Original copy available until stock is exhaust- 


Titanium coupled to aluminum alloy 7075-T6 did not 
accelerate the corrosion of the aluminum in a con- 
densi moist air environment. (ERA citation 
12:025207) 


743,558 

PB87-863700/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 

Pitting Corrosion of Aluminum and Aluminum 
Alloys. January 1970-June 1987 (Citations from the 
E Index Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 63p 

Supersedes PB86-857653. 


This bibliography contains citations concerning the 
factors contributing to the initiation of pitting corrosion 
of aluminum and aluminum alloys. Electrochemical 
techniques for determining pitting potentials and the 
onset of passive state are discussed. The effects of 
the chloride ions on pitting are also presented. (This 
updated bibliography contains 153 citations, 36 of 
which are new entries to the previous edition.) 


Elastomers 


743,559 

AD-A181 573/7/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemi- 
cal Engineering 


743,562 


MATERIALS SCIENCES 
Iron & Iron Alloys 


High-Pressure Gas-Polymer Sorpion Be- 
pom sing the Sanchez-Lacombe Equation of 
Technical rept., 

M. B. Kiszka, and M. A. McHugh. 1 Jun 87, 30p Rept 
no. TR-5 
Contract N00014-85-K-0709 


The Sanchez-Lacombe equation of state was used to 
model the sorption of high-pressure gases into solid, 

amorphous polymers or molten ee One adijust- 
able parameter per binary pair, SL12, was used in the 
mixing rule to correct the deviation of the characteristic 
pressure of the mixture, P12*, from the geometric 
mean. The values of SL12 which gave the best fit of 
the available literature data for the carbon dioxide-po- 
lymethyl methacrylate, carbon dioxide-silicone ribber, 
ethylene-low density polyethylene, methane-polyiso- 
butylene, methane-low density and high density poly- 
ethylene, and methane-polystyrene systems ranged 
from 0.020 to 0.194, except for the methane-low densi- 
ty system which had a negative value of -0.183. In all 
cases, the calculated sorption isotherms were in rea- 
sonably good agreement with the experimental data. 
The resultant swelling of polymethyl methacrylate and 
silicone rubber in the presence of high-pressure 
carbon dioxide was also well presented by the San- 
chez-Lacombe equation of state. Keywords: Sorption, 
Swelling, Polymers, High pressure, Gases. 


743,560 
AD-A181 602/4/GAR PC A02/MF A01 
Massachusetts - 4 of Tech., Cambridge. Dept. of 
— Engineeri 

sosareh Piabest. o the Emulsifying and Homog- 
oe Properties of Block Copolymers in Poly- 
mer Blends. 


Final rept. 1 Jul 77-30 Apr 87, 
R. E. Cohen. 15 Jun 87, 8p 
Contract N00014-77-C-0311 


Ten years of ONR sponsored research in this laborato- 
ry has led to a clear and unified view of the emulsifying 
or ho nizing role of diblock copolymers in blends 
of onaaen rubbery polymers. Recent work empha- 
sized that a similar, but more complex set of phenom- 
ena may be useful in the manipulation of semicrystal- 
line polymer blend morphologies and properties. The 
research focused on model polymers comprised of 
nonpolar hydrocarbon repeat units. The work built on 
strong capabilities for in-house synthesis of the re- 
quired homopolymers and diblock copolymers and for 
molecular, morphological, and mechanical character- 
ization of the selected polymers. Keywords: Block co- 
polymers, Emulsions. 


Fibers & Textiles 


743,561 


PB87-863742/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Fire Resistant Fabrics. January 1975-July 1987 (Ci- 
tations from World Textile Abstracts). 

Rept. for Jan 75-Jul 87. 

Jul 87, 44p 

Supersedes PB86-858651. Prepared in cooperation 
with Shirley Inst., Manchester (England). 


This bibliography contains citations concerning the 
manufacturing and processing of fire resistant and fire 
retardant fabrics. Patents are included. Spinning tech- 
niques, chemical treatments, and the durability of fire 
resistant finishes are discussed. The use of fire resist- 
ant fabric for clothing, bedding, and upholstery are 
briefly considered. (This updated bibliography contains 
129 citations, 10 of which are new entries to the previ- 
ous edition.) 


Iron & Iron Alloys 


743,562 


DE87007703/GAR PC AO5/MF A01 
Hanford Engineering Development Lab., Richland, 
WA. 
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D. P. “Jones. Nov 85, 82p HEDL- 

SA-3322-FP, CONF-851124-3 
Contract ACO6-76FF02170 
ASME testing and measurements in solar energy sys- 
tems conference, Miami, FL, USA, 17 Nov 1985. 
Portions of this document are illegible in microfiche 
products. 
Fat crack growth data for austenitic stainiess 

have been collected by the Metal Properties 
Council Task Group on Crack Propagation Technology 
and assembied into a coherent database for environ- 
aus een we ee owth studies at the 

Columbus Division of the Batt Memorial Institute 

under EPRI auspicies. This database is called EDEAC 
for EPRI Database for Environmentally Assisted 
Cracking. This large database includes fatigue crack 
ae an ee 6 oe ae 
Steels in various heat treated conditions and product 
forms including weldments. The EDEAC database in- 
cludes data from tests conducted at various load 
ratios, cyclic frequencies, environments, a 
and neutron irradiation levels. Fatigue crack 
rate curves are developed herein which are 
making estimates oF ipamaea al cotton teonts 
pressure vessel and piping components exposed to air 
environments. Uontoneees regression analysis 
techniques showed that the austenitic stainless steel 
fatigue crack growth rate data from in air is best 
represented a power-law relati ip between 
crack growth rate and stress intensity factor r with 
a fixed mean exponent of 3.30. (ERA citation 
12:026979) 


743,563 
DE87751842/GAR 
Pira, Leatherhead (England). 
Optimisation of 


= Utilisation on Ladle Pre- 
pa gry ny 
Nov 86, 44p ED-97/17 


in an Electric Arc 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
The installation of two ladle pre-heating stations at 
eT ee has resulted in an over- 
7 a or saving of 37,000 GJ/year worth Pound 
110,000/year. This represents 25% of the energy pre- 
er ee Oe en One of the ladle 
pre-heating stations incorporates high velocity hori- 
zontally-fired burners, and the other station has a recu- 
perator capabie of pre-heating the combustion air to 
400 deg C. ean pte ence te 
the two stations are given. The s 


equipment and the design of the 
cussed. (ERA citation 12:025134) 


743,564 

N87-24007/3/GAR 

National Aeronautics and 

Cleveland, OH. Lewis Research Center. 

Environmental Degradation of 316 Stainiess Steel 
in High Temperature Low Cycle Fatigue. 

S. Kalluri, S. S. Manson, and G. R. Halford. Apr 87 

17p NAS 1.15:69931, E-3636, NASA-TM-89931 

Contracts NAG3-337, NAG3-553 

Presented at the International Conference on Environ- 

mental adation of E Materials (3rd), 

University Park, PA., 13-15 ed by the 

Pennsylvania State Univ. 


Procedures based on modification of the conventional 
a Partitioning method are proposed to char- 
time-dependent degradation of engineer- 

ing alloys in high-temperature, low-cycie fatigue. 
Creep-fatigue experiments were conducted in air using 
different waveforms of loading on 316 stainless steel 
at 816 C (1500 F) to determine the effect of exposure 
time on cyclic life. Reductions in the partitioned cyclic 
lives were observed with an increase in the time of ex- 
posure (or with the corr decrease in the 
steady-state creep rate) for all the waveforms involving 
creep strain. Excellent correlations of the experimental 
data were obtained by modifying the Conventional 
Strainrange Partitioning life relationships involving 
creep strain using a power-law term of either: (1) time 
of exposure, or (2) steady-state creep rate of the 
creep-fatigue test. Environmental degradation due to 
oxidation, material degradation due to the precipitation 
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of carbides along the grain boundaries and detrimental 
deformation modes associated with the prolonged pe- 
riods of creep were observed to be the main mecha- 


nisms responsible for life reductions at long exposure 
times. 


Lubricants & Hydraulic Fluids 


743,565 
AD-A181 287/4/GAR me A02/MF A01 
Naval Research Lab., Miasiargen, OC 
Microsensor Monitoring of Engine ‘Lubricants for 
Fuel Dilution and Water Content. 
Memorandum rept. Apr 84-Oct 86, 
. 1 Bolster. 20 May 87, 25p Rept no. NRL-MR- 
1 


A laboratory device has been developed to examine 
diesel engine lubricants for fuel dilution. Samples of 25 
microliters were heated in flowing air, and the volatiles 
evolved detected with a calibrated electronic sensor. 
With suitable temperatures and flow rates, determined 
from tests of typical lubricants and fuels, dilution of 1% 
was readily detectable. The quantitative precision of 
the method was affected by the varied oil volatilities, 
but was limited by the stability of the semiconductor 
sensor. Moisture sensitivity, flow rate sensitivity, and 
slowness in returning to its baseline level after use 
were encountered. A surface acoustic wave fuel 
sensor might offer improved performance. The detec- 
tion of small quantities of water in lubricants by this 
method is difficult, due to the small sample volume and 
interference by the organic vapors, but should be pos- 
sible with sensors. Keywords: Fuel dilution, Engine lu- 
bricant, Lubricant monitor, Lubricant sensor. 


Materials Degradation & Fouling 


743,566 

AD-A181 324/5/GAR PC A14/MF A01 
David W. Taylor Naval Ship Research and Develop- 
ment Center, Annapolis, MD. Ship Materials Engineer- 


ing Dept. 
Giesemochentame of Practwe and Crash Aavest tn 
Steels. 


Two 
Research and development rept. Sep 84-Oct 85, 
J. P. Gudas. Feb 87, 322p Rept no. DINSRDC/ 


SME-87-20 


An investigation of fracture properties of a quenched 
and tempered martensitic steel and copper precipita- 
tion on str low carbon ferritic steel possess- 
ing similar yield strengths was conducted. The objec- 
tive included evaluation of fracture toughness, and ex- 
planation of metallurgical mechanisms causi 
changes in relative fracture performance. A cr. 
arrest toughness test procedure was developed to 
obtain full plate thickness, lower bound measurements 
of dynamic fracture toughness at various test tempera- 
tures. Micromechanisms of fracture processes were 
described using metallurgical analysis techniques. 
Keywords: crack arrest, crack initiation, cleavage frac- 
ture, and structural steel. 


743,567 

AD-A181 595/0/GAR PC A03/MF A01 
KM Sciences, Arlington, VA. 

—_ Report for Contract Number N00014-85-C- 
1987, 32p 

Contract N00014-85-C-2513 


During the period 13 September 1985 to 31 March 
1987, KM Sciences furnished support to the radiation 
effects programs of the Radiation-Matter Interactions 
Branch of the Naval Research Laboratory in the areas 
of collecting, manipulating, analyzing, and displaying 
experimental data, in writing, modifying, converting, 
and extending computer codes for modeling physical 
phenomena and in graphical presentation of experi- 
mental data and result of computations. Two major 
tasks were supported: (1) computer simulation of the 
effects of particle beams on materials and (2) experi- 
mental measurements of the effects of particle beams 
on materials. Keywords: MARPOP computer program; 
MARPOP (Marlow Post Processor). 


743,568 

AD-A181 758/4/GAR PC A03/MF A01 

— Armament Research, Development and Engi- 
Center, Watervliet, NY. Close Combat Arma- 

ments Ce of the Proceedings of the National S 

ym- 

posium on Fracture Mechanics (17th) Held on 7-9 

Aug 84 in Albany, New York. 

Final rept., 

J. H. Underwood, R. Chait, C. W. Smith, D. P. 

Wilhem, and W. R. Andrews. Dec 86, 30p Rept no. 

ARCCB-TR-86039 


This report gives a brief summary of the et omg 
and a more detailed description of the proceedings. A 
ne SS SS ee ee 
pearing in the proceedings. The papers are grouped 
into five categories used as session topics at the Sym- 
posium: applications, subcritical crack growth, fracture 
testing, ductile fracture, and analysis and mechanisms. 
Keywords: Fracture mechanics, Applications, Ductile 
fracture, Test methods, and Surface crack. 


743,569 


AD-A181 793/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Curve Fitting of Portable Wear Metal Analysis. 
Master's thesis, 

B. H. Min. Mar 87, 67p 


This thesis describes the curve fitting algorithm that 
the Portable Wear Metal Analyzer used for calculating 
concentrations in ppm and compares this with some 
alternative algorithms. Each algorithm considered fits 
a curve to the three standards used, which were 20%, 
50%, and 100% of the full scale for all nine wear 
metals APL was used for all programs. Keywords: PW, 
Curves, Fitting, Rationals, Equation, Spectroscopy. 


743,570 


0E87005476/GAR PC A03/MF A01 
Hanford Engineering Development Lab., Richland, 
WA. 


ransition 
tic Alloys Neutron Irradiated to 26 Dpa. 
W. L. Hu, and D. S. Gelles. Jan 87, 28p HEDL-SA- 
3535-FP, CONF-860605-42 
Contract ACO6-76FF02170 
13. international symposium on the effects of radiation 
on materials, Seattle, WA, USA, 23 Jun 1986. 
Portions of this document are illegible in microfiche 
products. 


Charpy impact tests were conducted on specimens 
made of HT-9 and 9Cr-1Mo in various heat treatment 
conditions which were irradiated in EBR-II to 26 dpa at 
390 to 500 deg C. The results are compared with previ- 
ous results on specimens irradiated to 13 dpa. HT-9 
base metal irradiated at low temperatures showed a 
small additional increase in ductile brittle transition 
temperature and a decrease in upper shelf energy 
from 13 to 26 dpa. No fluence effect was observed in 
9Cr-1Mo base metal. The 9Cr-1Mo weldment showed 
degraded DBTT but improved USE response com- 
pared to base metal, contrary to previous findings on 
HT-9. Significant differences were observed in HT-9 
base metal between mill annealed material and nor- 
malized and tempered material. The highest DBTT for 
HT-9 alloys was 50 deg C higher than for the worst 
case in 9Cr-1Mo alloys. Fractography and hardness 
measurements were also obtained. Significant differ- 
ences in fracture appearance were observed in differ- 
ent product forms, although no dependence on 
fluence was observed. Failure was controlled by the 
preirradiation microstructure. (ERA citation 12:026980) 


743,571 


DE87006798/GAR PC A03 

Texas Southern Univ., Houston. 

Evaluations and Use of Saturation Index Values to 

Predict Scale Formation: Annual Report. 

C. McDonald, and V. S. Murty. Nov 86, 28p DOE/ 

NV/10354-T1 

Contract ASO7-83NV 10354 

—_ copy only, copy does not permit microfiche pro- 
luction. 


Scaling is a significant problem in the oil, gas, and 
water industries. The most commonly occurring miner- 
al deposits in scaling are CaCO sub 3 , CaSO sub 4, 
BaSO sub 4 , and SrCO sub 3. In this study, effects of 
alkaline earth metals and sulfate ions on CaCO sub 3 





precipitation has been studied at 


temperatures 
and pressures. (ERA citation 12:02 ) 


743,572 
N87-22777/3/GAR 

(Order as N87-22766 PC A10/MF A01) 
National Aeronautics and Administration, 
Cleveland, OH. Lewis Research Center. 
— Damage interaction Behavior of PWA 


M. A. Mcgaw. 1987, 5p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems, p83-87. 


The fatigue damage interaction behavior of PWA 1480 
single crystal alloy has been experimentally estab- 
lished for the two-level loading case in which a block of 
low-cycle fatigue loading is followed by high-cycle fa- 
tigue loading to failure. A relative life ratio N1/N2 
(where N1 and N2 are the low- and high-cyc’ ately 0.602 
baseline lives, respectively) of me tages 0 
was explored to assess the interaction behavior. 

experimental results thus far show evidence of a Ba 
ing order interaction effect to a similar degree of detri- 
ment as has been observed in polycrystalline materi- 
als. Current generation single crystal alloys in general, 
and PWA 1480 in particular, contain pores; indeed, it 
was observed in all cases that specimen failure initiat- 
ed from pores connected with or immediately below 
the surface. Detailed fractographic and metallographic 
Studies are currently made to assess the nature 
of the porosity in terms of its effect on fatigue life. 


743,573 
N87-22778/1/GAR 
(Order as N87-22766 PC A10/MF A01) 
Case Western Reserve Univ., Cleveland, OH. 
New Formulation of Mean Stress Effects in Fa- 


tigue. 

S. S. Manson, and K. R. Heidmann. 1987, 5p 

In NASA. Lewis Research Center Structural Integrity 

one ~ re of Reusable Space Propulsion Systems, 
9-93. 


A common method of treating the mean stress effect 
on fatigue life is to displace the elastic line on a 
Manson-Coffin-Basquin am while retaining the 
position of the plastic line. and Halford point- 
ed out that this procedure implies that mean stress sig- 
nificantly affects the cyclic stress-strain curve. Actual- 
ly, however, they showed experimentally and by more 
general reasoning, that mean stress has little, if any, 
effect on the cyclic stress-strain curve. Thus, they con- 
cluded that it is necessary to displace the plastic line 
as well as the elastic line in order to keep the cyclic 
stress-strain curve unaltered. Another way to express 
the common displacement of the two lines is to keep 
the lines in place and change the horizontal coordinate 
to include a term relating to the displacement. Thus, 
instead of life, 2N sub f, as the horizontal coordinate, a 
new coordinate can become 2N sub f (1-sigma sub m/ 
sigma sub f) superscript 1/b, thereby displacing both 
the elastic and plastic lines by an amount (1-sigma sub 
m/sigma sub f) superscript 1/b where sigma sub m is 
the mean stress and sigma sub f is the intercept of the 
elastic line at N sub f = 1/2 cycles and b is the slope 
of the elastic line. 


743,574 


N87-23011/6/GAR PC A02/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Application of the Strain E Density Theory in 
Predicting Crack Initiation and of Growth. 

A. K. Wong. Sep 86, 22p AR-004-493, ARL-STRUC- 
R-421 


Until recently, the one-parameter singular expression 
for stresses near a crack-tip was widely thought to be 
sufficiently accurate over a reasonable region for any 
geometry and loading conditions. This view is fast 
changing due to the growing evidence that the inclu- 
sion of higher order terms can significantly affect the 
solution, particularly under certain biaxial loading con- 
ditions. In this context, the strain energy density crite- 
rion for fracture, and the consequences of the as- 
sumption of a |/r energy singularity in the formulation 
on its application were examined. It is found that this 
assumption imposes a rather severe restriction on the 
region for which the criterion is applicable, and that its 
application on an arbitrarily selected small distance 
from the crack-tip (a proceduce which was adopted by 
many experimentalists and finite element analysis), 
can lead to erroneous results. 


743,575 

N87-23995/0/GAR PC A0Q2/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Inelastic Strain Analogy for Piecewise Linear Com- 


putation of Creep Residues in Built-Up Structures. 
J. M. Jenkins. Apr 87, 13p NAS 1.15:86813, H-1355, 
NASA-TM-86813 


An analogy between inelastic strains caused by tem- 
perature and those caused by creep is presented in 
terms of isotropic elasticity. It is shown how the theo- 
retical aspects can be blended with existing finite-ele- 
ment computer programs to exact a piecewise linear 
solution. The creep effect is determined by using the 
thermal stress computational approach, if appropriate 
alterations are made to the thermal expansion of the 
individual elements. The overall transient solution is 
achieved by consecutive piecewise linear iterations. 
The total residue caused by creep is obtained by accu- 
mulating creep residues for each iteration and then re- 
submitting the total residues for each element as an 
equivalent input. A typical creep law is tested for incre- 
mental time convergence. The results indicate that the 
approach is practical, with a valid indication of the 
extent of creep after approximately 20 hr of incremen- 
tal time. The general analogy between body forces and 
inelastic strain gradients is discussed with respect to 
how an inelastic problem can be worked as an elastic 
probiem. 


743,576 
PC A03/MF A01 
Polish Academy of Sciences, Warsaw. 
Retardation Effect in Fatigue Crack Growth under 
Stochastic 


K. Dolinski. 1986, 43p REPT-45/1986 


The crack propagation under Gaussian stationary sto- 
SS 
dation effects is considered. The Wheeler retardation 
model is applied. The crack growth process is mod- 
eled by Markovian diffusion processes. Some proper- 
anal Cinrane ane effect of the load proc- 
ess are taken into account in calculation of param- 
eters of the Kolmogorov diffusion equation. The mean 
time to failure when the crack reaches its critical length 
is determined. The analysis of the mean life-time equa- 
tion and the results of an example show that the sto- 
chastic fluctuations of the stationary load process 
alone do not significantly affect random variation of the 
life-time. A quasi-deterministic relationship is allowed 
between the feature of the fatigue fracture and some 
material and load parameters. It gives a potential to 
consider effectively the fatigue crack ition with 
retardation effects as an additional failure mode in reli- 
ability analysis. 


Nonferrous Metals & Alloys 


743,577 


AD-A181 380/7/GAR PC A03/MF A01 
Drexel Univ., Philadelphia, PA. Dept. of Materials Engi- 


Pundementel Study of P/M (Powder Metallurgy) 
Processed Elevated Temperature Aluminum 


Alloys. 

Annual rept. (Final) 1 Oct 85-28 Feb 86, 

A. Lawley, and M. J. Koczak. Apr 87, 28p AFOSR- 
TR-87-0733 

Grant AFOSR-82-0010 


Al-Fe-Ni powder containing 0.19 volume fraction of 
FeNiA19 dispersoid (approx. 0.18 micrometers) was 
mechanically alloyed (MA) and hot extruded. There is 
a significant enhancement in creep response com- 
pared to the same alloy without MA and microstruc- 
tural stability is superior. Improvements in creep 
strength and microstructural stability are attributed to 
the presence of fine-scale (approx. 30nm) oxides/car- 
bides introduced during MA distributed uniformly 
throughout the martix, at matrix-intermetallic inter- 
faces, and on subgrain boundaries. The fine-scale dis- 
persion inhibits coarsening and appears to interact 
with the diffusing Fe and Ni atoms. Keywords: Alumi- 
num, Iron, Nickel, Alloys, Powder metallurgy, Rapid so- 
lidification, Mechanical alloying, Microstructure, Stabili- 
. Temperature, Mechanical properties, Dispersion, 
trengthening. 
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743,578 
AD-A181 385/6/GAR 


AD-A181 421/9/GAR 
—— Univ., Charlottesville. Dept. of Materials Sci- 


Use of Novel wootaes SS Sor 
Aluminum Alloys. _ 


Final rept. 1 Jan 84-31 Dec 86, 

E. A. Starke, and J. A. Wert. May 87, 72p UVA/ 
525644/MS87/102, AFOSR-TR-87-0730 

Grant AFOSR-83-0061 


in Part 1 of this i 
aluminum 


were 

as in alloys with 0% and 0.31% Mn these parameters 
pes eng inn eee eich wet os 
gation ee pee ye jo acture during 
treatment and deformation of an Al-Li-Cu alloy and an 
Al-Li-Cu-Mg alloy. When the Al-Li-Cu-Mg alloy used in 
this study is solution treated by rapid to 550 C, 
nonequilibrium eutectic melting of a phase 
occurs. 


743,580 


AD-A181 496/1/GAR | 
Drexel Univ., 


PC A03/MF A01 
. PA. Dept. of Materials Engi- 


neering. 
Fundamental Study of P/M (Powder Metallurgy) 
Processed Elevated Temperature Aluminum 


Annual rept. (Final) 1 Oct 85-28 Feb 86, 


A. , and M. J. Koczak. Apr 87, 28p AFOSR- 
TR-87-0733 


Grant AFOSR-82-0010 


Aluminum iron nickel powder 0.19 volume 
fraction of iron nickel aluminum dispersoid (0.18 mi- 
crometers) was mechanically alloyed (MA) and hot ex- 
truded. There is a significant enhancement in creep re- 
sponse compared to the same alloy without MA and 
ioranustael Stability is superior. Improvements in 
creep strength and microstructural stability are attrib- 
uted to the presence of fine-scale (approx 30 microm- 
eters) oxides/carbides introduced MA distribut- 
ed uniformly throughout the matrix, the 
iron and nickel atoms. Microstructural stability is a 
function of the powder processing temperatures for 
degassing and extrusion. in addition, the future plans 
concerning Al-Fe-Ce alloys are discussed in relation to 
the current program. Keywords: Aluminum iron nickel; 
Powder metallurgy; Rapid solidification; Mechanical al- 
loying; Microstructure; Microstructural stability; Elevat- 
ed temperature mechanical properties: Di 
strengthening. 
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743,581 

AD-A181 548/9/GAR PC A03/MF A01 

Estee! of Froqua ~ Fatigue Crack Growth Rate 
requency on 

of Inconel 718 at High Temperature. 

Interim rept. Jan 84-Jan 87, 

T. Weerasooriya. Jun 87, 45p AFWAL-TR-87-4038 

Contract F33615-84-C-5051 


Fatigue crack growth was studied at 650 deg. C as a 
function of frequency for several ratios of minimum-to- 
maximum stress intensity, and for two values of maxi- 
mum stress intensity factor. Crack lengths were moni- 
tored at low frequencies from compliance calculations 
based on crack mouth opening displacement meas- 

urements. At higher frequencies, crack tongih was was 
measured using a d.c. electric potential system. It was 
found that fatigue crack growth rate can be character- 
ized in three distinct frequency regions. These three 
r represent fully cycle dependent, mixed, and 
fully time dependent crack growth behavior and each 
region can be modeled by a power law function. Ob- 
servation of micro mechanisms support the existence 
of these three different regions of crack growth. Key- 
words: Fatigue crack growth, Time dependent growth, 
Cyclic t growth, Nickel base egieiinn 
Crack growth rate model, Frequency effects. 


743,582 

AD-A181 675/0/GAR PC A09/MF A01 

Vea Affinerie A.G., Hamburg (Germany, 
R). 

Metal Powders (Metall Pulver). 

Jun 86, 181p 

Text in German and E . Original contains color 

plates: All DTIC and NTIS reproductions will be in 

black and white. 


This book discusses metal powders for powder metal- 
lurgy, specific topics include Electrolytic copper 
powder, Copper alloy powders, Lead p nlm tin 
powders, Partially prealloyed powders, Premixes, 
Mixed powders to customers’ specifications, Quality 
control, Packaging, storage, guarantee, Manufacture, 
Properties, Pr ; ilters of sintered bronze, 
Bea and parts of sintered bronze, Parts of sin- 
tered brass and German silver, Parts of sintered 
copper, Carbon brushes, Friction and sliding materials, 
Diamond tools, Metal powders and plastics, Other ap- 
plications 


743,583 

DE87006295/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

inert Anode/Cathode Ng ae em 
Polarization and Cu-Containing 


Studies on 
an yee ene 

C. F. Windisch, and S. C. Marschman. Oct 26p 
PNL-SA-14299, CONF-870272-1 


Contract ACO6-76RL01830 

American institute of Metallurgical Engineers annual 
meeting: light metals session, Denver, CO, USA, 22 
Feb 1987 

Portions of this document are illegible in microfiche 
Products 


Recent work by Alcoa Laboratories showed that a Cu- 
containing oxide cermet has promise as an inert anode 
material for the primary aluminum production industry. 
To understand the reactions occurring at the Cu/ce- 
ramic/melt interface during polarization in molten cryo- 
lite, electrochemical polarization techniques were ap- 
plied to Cu metal and Cu-containing oxide cermets. 
Distinct oxidation and reduction waves were observed 
for the materials. These waves are correlated with 
electrochemical reactions involving copper in molten 
cryolite. Additional materials characterization was 
used to su the proposed reaction mechanisms. 
(ERA citation 12:026989) 


743,584 
DE87006978/GAR PC A02/MF AO1 
Argonne National Lab., IL 

E of Reactive Element on Cation Self-Diffu- 
sion in Cr sub 2 O sub 3. 

J. H. Park, W. E. King, N. L. Peterson, and S. J 
Rothman. Oct 86, 69 CONF-861076-6 

Contract W-31109-ENG-38 

Fall meeting of the Metallurgical Society of AIME, Or- 
lando, FL, USA, 5 Oct 1986 


The effect of small additions of yttrium on the tracer 


diffusion of Cr in Cr sub 2 O sub 3 has been investigat- 
ed both on samples sintered from Cr sub 2 O sub 3 
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powder and on oxide layers formed by the oxidation of 
Cr metal and Cr-Y alloy. The results contradict some 
views of the reactive element effect, without, however, 
elucidating its nature in a completely satisfactory way. 
(ERA citation 12:027921) 


743,585 
DE87007616/GAR PC AO2/MF AO1 
Lawrence Berkeley Lab., CA. 

In Situ HREM Observation of po - —pmag Boundary 
Motion in sup 95 Pb- sup 5 Sn Solder. 

J. B. Posthill, D. Frear, and J. W. Morris. Jan 87, 6p 
LBL-22879, CONF-860829-41 

Contract ACO3-76SF00098 

Annual joint meeting of the Electron Microscopy Soci- 
ety of America and the Microbeam Analysis Society, 
Albuquerque, NM, USA, 10 Aug 1986. 

Portions of this document are illegible in microfiche 
products. 

The micrographs clearly show precipitate dissolution 
occurring only at the top interface and the tip. These 
regions of the boundary contain ledges of different 
sizes. One region contains approx.4 nm in 
height that appear to have rou corners. Smaller 
ledges of approx.0.6 nm can be seen after further 
heating in a thinner area of the foil. Their spacing along 
the boundary is of the order of 8 nm. The lower inter- 
face does not appear to contain similar and has 
not moved during observation. In conclusion, precipi- 
tate dissolution has been observed at high-resolution 
to occur by a ledge mechanism. (ERA citation 
12:025193) 


743,586 
N87-22781/5/GAR 

(Order as N87-22766 PC A10/MF A01) 
Rockwell International —. Park, CA. 
Mechanical and Hot 


Properties of 
Pressed PWA 1480. 
L. G. Fritzemeier, and G. D. ey we 1987, 2p 
In NASA. Lewis Research Center Structural integrity 
mie ed of Reusable Space Propulsion Systems, 
p107-108. 


This program has been designed to evaluate the po- 
tential benefits to alloy 1480 material properties due to 
high thermal gradient casting, hot isostatic pressing, 
and alternative heat treatment. Alloy 1480 castings 
have been obtained from vendors representing the ex- 
tremes of commercial casting thermal gradients. 
Quantitative characterization of the dendrite arm spac- 
ng (DAS) and pore distributions has been conducted. 
A hot isostatic pressing (HIP) schedule, which avoids 
the many pitfalls of single crystal HIP has been de- 
vised for alloy 1480. In addition, an alternate heat 
treatment for alloy 1480 has been devised which pro- 
vides benefits in mechanical properties. The standard 
gradient cast test material is being evaluated in the 
standard heat treat condition as a baseline and in the 
HIP plus alternate heat treated condition. The high gra- 
dient cast material is being evaluated in alternate heat 
treat and HIP pius alternate heat treated conditions. 
Evaluations focus on demonstration of the benefits 
due to the applied processes, especially in the area of 
cyclic life. 


743,587 
N87-22782/3/GAR 

(Order as N87-22766 PC A10/MF A01) 
Carnegie-Melion Univ., ———e. PA. 
Effect of Properties ot Clase Deformation Structure and 
X-2 Nickel-Base Single-Crystal 


M. Dollar, |. M. Bernstein, S. Walston, F. Prinz, and 
A. Domnanovich. 1987, 7p 

In NASA. Lewis Research Center Structural Integrity 
~— <- oe of Reusable Space Propulsion Systems, 
p109-11 


Material used in this study was a heat of the alloy 
CMSX-2. This nickel-based superalloy was provided in 
the form of oriented single crystals, solutionized for 3 
hrs at 1315 C. It was then usually heat treated as fol- 
lows: 1050 C/16h/air cool + 850 C/48h/air cool. The 
resulting microstructure is dominated by cuboidal, or- 
dered gamma precipitates with a volume fraction of 
about 75% and an average size of 0.5 microns. In 
brief, the most compelling hydrogen induced-changes 
in deformation structure are: (1) enhanced dislocation 
accumulation in the gamma matrix; and (2) more ex- 
tensive cross-slip of superdisiocations in the gamma 
precipitates. The enhanced dislocation density in 
gamma acts to decrease the mean free path of a su- 
perdisiocation, while easier cross slip hinders super- 


dislocation movement by providing pinning points in 
the form of sessile jobs. Both processes contribute to 
the increase of flow stress and the notable work hard- 
ening that occurs prior to fracture. 


743,588 

PB87-201737 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Effects of Motion and Tarnish Films on the 
Break-in Behavior of Three Copper Alloys. 

Final rept., 

P. J. Blau. 1987, 8p 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Wear of Materials 1987, v1 p93-100 1987. 


The effects of both sliding direction and tarnish films 
on the unlubricated break-in behavior of Cu-3.5 wt% 
Al, Cu 5 wt% Sn, and Cu 15 wt% Zn on AIS! 52100 
steel are compared. The tests were conducted on all 
three alloys using a hemispherically tipped pin-on-fiat 
geometry. The present research compares the break- 
in friction curves and track widths of these materials 
as-polished, with a copper oxide tarnish coating, and 
with testing in both unidirectional and reciprocating 
sliding directions. 


Plastics 


743,589 

AD-A181 491/2/GAR PC A03/MF A01 
Foster-Miller, Inc., Waltham, MA. 

Ordered Polymer Nonlinear Materials. 

Final rept 1 86-28 Feb 87, 

P. J. Marinaccio, and M. A. Druy. Apr 87, 29p AFB- 
0104-FM-8660-79, AFOSR-TR-87-0628 

Contract F49620-86-C-0104 


Polyphenylene benzobisthiazole (PBT) has been 
shown to have a significant third order noniinear opti- 
cal effect. Shear orientation, extrusion and quench 
conditions, post chemical treatments, and post ther- 
mal treatments under a variety of conditions all influ- 
ence the film’s nonlinear optical properties. These vari- 
7 can alter the nonlinear effects since they affect 
degree of molecular alignment, the orientation 
rough the film cross section, the degree of crystallini- 
the optical quality. In particular, it was found that 
heat treating the film after extrusion, while improving 
the mechanical properties, diminished the value of the 
third order nonlinear optical susceptibility (x(3)). These 
results indicate that heat treating may introduce scat- 
tering defects into the films causing a decrease in X(3). 
A Phase I! program should address the following 
issues: continued development of ordered polymer 
processing so to improve optical quality of films, modi- 
fication of the PBT backbone might be desirable in 
order to enhance the value of x(3) and to improve 
processibility. 


743,590 

AD-A181 695/8/GAR PC A03/MF A01 
Dayton Univ., OH. Dept. of Chemistry. 

Structure of Poly-2,5-Benzoxazole (ABPBO) and 
— (ABPBT) Fibers By X-ray 


Final rept. 1 May-31 Dec 84, 

W. W. Adams, J. F. O’Brien, A. V. Fratini, and E. M. 
Cross. Jul 85, 33p AFWAL-TR-85-4097 

Grant AFOSR-84-0364 


The determination of the crystalline structure of orient- 
ed fibers of poly-2,5-benzoxazole (ABPBO) and poly- 
2,6-benzothiazole (ABPBT) is described. Both unit 
cells are metrically orthorhombic, with the parameters: 
a=6.06(17), b=3.384(13), c (fiber axis) = 11.575(6) A 
for ABPBO, and a=6.044(6), b-3.47(7), c (fiber 
axis) = 12.194(18)A for ABPBT. The fiber repeat con- 
sists in each structure of two fused ring groups ar- 
ranged in a planar, zigzag conformation. The confor- 
mational torsion angle and orientation of chains within 
the unit cells are derived from a linked-atom least 
squares refinement technique. Polymer chains pack 
laterally through van der Waals interations. A plausible 
disorder model which involves defects in chain direc- 
tion is presented. Refinement of a static disorder 
model for ABPBO in which fifty percent of the chains 
have their chain directions reversed leads to a lower R 
residual and sum of constraints. The determination of 
the crystal structures of these two polymers is impor- 





tant for understanding of the processing, properties 
and morphology of high stre , high modulus fibers 
of these materials. Keywords: olybenzoxazole: Units; 
Cell; Aromatics; Heterocyclics; Polymers. 


743,591 

AD-A181 835/0/GAR PC A02/MF A0O1 

Massachusetts Univ., Amherst. Dept. of Polymer Sci- 

ence and Engineering. 

International Conference on in Or- 
and | Held in Amherst, 

on 20-24 October 1985. 

Final rept. 15 Sep 85-14 Feb 86, 

F. E. Karasz. 14 Feb 86, 11p AFOSR-TR-87-0668 

Grant AFOSR-85-0314 


An International Conference on Ultrastructure in Or- 
ganic and Inorganic Polymers was held at the Universi- 
of Massachusetts October 20-24, 1985. The Co- 
hairmen were Dr. Donald R. Ulrich, AFOSR and Dr. 
Frank E. Karasz, University of Massachusetts. The 
main focus was on the microstructure of polymeric 
structures that can be achieved by processing, and its 
conference included substantial components dealing 
with the ultrastructures arising from novel manufactur- 
ing techniques. The conference performed the useful 
objective of integrating discrete groups in the materials 
field and in this respect was the logical successor to 
two Conferences, with a mainly inorganic ceramic 
theme, organized in 1983 and 1985 by the University 
of Florida. Keywords: Ultrastructure, Organic poly- 
mers, Inorganic polymers, Polymers. 


743,592 

AD-A181 839/2/GAR PC A02/MF A01 
Rhode Island Univ., Kingston. 

Gordon Research Conferences on Polymers(W). 
Final project rept. 7 Jan-6 85, 

J. J. Aklonis. 6 Apr 85, 14p AFOSR-TR-87-0662 
Grant AFOSR-85-0110 


The Conference brought together scientists so that 
they could exchange recent research results and pro- 
vided a mechanisms for the developement of close 
interactions between these scientists. The Conference 
was attended by 114 conferees. There were 65 scien- 
tists from academic agencies, 15 government partici- 
pants, and 34 conferees from industrial agencies. In 
addition, there were participants from the following 
countries: France, Italy, Israel, Japan, Czechoslovakia, 
England, and West Germany. Keywords: Polymers, 
Conferencing(Communications). 


743,593 

AD-A181 843/4/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Loker 
Hydrocarbon Research inst. 

1,3-Adamantany! Dimethyisiloxane Copolymers: 
Preparation and Properties, 

Y. M. Pai, W. P. Weber, D. P. Loker, and K. B. Loker. 
1987, 3p AFOSR-TR-87-0617 

Grant AFOSR-86-0042 

Pub. in Polymer Preprints, v28 p116-117 1987. 


Linear m-carborane siloxane and silarylene polymers 
have high thermal stability. Examination of space filling 
models ted that dicarba-closo dodecacarbor- 
ane and disubstituted adamantane polyhedra might 
have similar steric properties. In addition, the strain 
free diamond like skeleton of adamantane often pro- 
vide high thermal stability. We would like to report 
preparation of the first adamantane dimethy! siloxane 
copolymers which in fact possess unusually high ther- 
mal stability. Reprints. 


743,594 

DE87000960/GAR PC A02/MF A01 

Sandia National Labs., Albuquerque, NM. 

Foam Rheology: The Linear Viscoelastic Re- 
Periodic 


sponse of a Spatially Model. 

A. M. Kraynik. 1987, 3p SAND-86-2169C, CONF- 
870533-2 

Contract ACO04-76DP00789 

11. Canadian congress of applied mechanics, Edmon- 
ton, Canada, 31 May 1987. 

Portions of this document are illegible in microfiche 
products 


Foam is considered to be a dispersion of gas cells ina 
continuous network of thin liquid films. The interfacial 
properties that are essential to foam stability are 
equally important to foam rheology. This is illustrated 
by the linear viscoelastic response of a model foam. 
Spatially periodic models of foam rheology have pro- 


vided insight into the cell-level mechanisms that are 
responsible for such properties as a finite shear modu- 
lus, yield stress, non-Newtonian viscosity, normal 
stresses, and shear strength. The analysis described 
here extends previous work by considering several 
new features: linear viscoelastic behavior, Gibbs’ elas- 
ticity, and interfacial viscosity. (ERA citation 
12:025296) 


743,595 

DE87000984/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Three-Dimensional Model for the Linear Elastic 


Ay ag me of a Foam. 

W. E. Warren, and A. M. Kraynik. Oct 86, 7p SAND- 
86-2347C, CONF-870533-3 

Contract ACO04-76DP00789 

11. Canadian a of applied mechanics, Edmon- 
ton, Canada, 31 May 1987. 


Tetrahedral strut junctions are predominant in foams 
whose synthesis route involves a liquid state. A gener- 
al analysis of tetrahedral-joint mechanics is presented 
which is based upon a recent analysis of 2-D spatially 
periodic cellular materials. The deformation of an arbi- 
tarily oriented joint in uniaxial strain and pure shear is 
analyzed. Averaging the stresses over all possible joint 
orientations provides a consistent set of relations for 
determining the effective isotropic elastic constants for 
this 3-D foam model. (ERA citation 12:025297) 


743,596 

DE87007406/GAR PC A02/MF A01 
Florida Univ., Gainesville. Dept. of Chemistry. 

pee cy of Model Polymers and Related Struc- 


ies: Progress Report, 7/1/86-6/30/87. 

T.E. Esch. 25 Mar 87, 14p DOE/ER/45104-3 
Contract FG05-84ER45104 

Portions of this document are illegible in microfiche 
products. 


The objectives of the present program include the syn- 
thesis, structural characterization and properties, of 
cellulose-based water-soluble graft copolymers capa- 
ble of effectively enhancing the viscosity of their aque- 
ous solutions. In support of this program we plan the 
synthesis of a number of water-soluble well defined 
block- Se ee ee 
viscosifying their aqueous solutions 

crosslinking. In order to understand the e' ects on Sande 
ology of branching or cyclization in the above systems, 
we also pian the synthesis of water-soluble cyclic- and 
star polymers. (ERA citation 12:025280) 


743,597 
DE87007846/GAR PC A02/MF A01 


Mechanistic Study of the interaction of Ultraviolet 


Laser Radiation with 
P. J. Hargis. 1986, 9p SAND 8612000" CONF CONF- 
861207-96 


Contract ACO04-76DP00789 

Materials Research Society fall meeting, Boston, MA, 
USA, 1 Dec 1986. 

Portions of this document are illegible in microfiche 
products. 


Ultraviolet laser radiation at 248 nm and 266 nm was 
used to ablate low density (0.04 to 0.14 g/cm sup 3) 
microcellular polystyrene and TPX foams at laser 
fluences between 0.1 and 100C J/cm sup 2 . The de- 
pendence of the etch rate on laser fluence and foam 
density is consistent with a linear absorption mecha- 
nism for the initial stages of the ablation process. Stud- 
ies of the morphology and chemical composition of the 
ablated foams as a function of laser fluence and foam 
density show that the degree of melting increases at 
the higher foam densities. Blackbody and radical 
specie contributions to optical emission from the ablat- 
ed foam were readily resolved for correlation with laser 
fluence, foam density, absorption spectra, and etch 
depth. Temperatures in excess of 3000 deg K are cal- 
culated from emission spectra observed during the ab- 
lation of polystyrene foams. From this data we con- 
clude that chemical and thermal changes in the ablat- 
ed foam are influenced by the absorption spectrum as 
well as the density of the foam. (ERA citation 
12:025295) 


743,598 

PATENT-4 647 615 Not available NTIS 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


743,600 


MATERIALS SCIENCES 
Plastics 


Structural Panels. 

Patent, 

J. A. Parker, A. H. Heimbuch, M. S. Hsu, and T. S. 
Chen. Filed 22 85, patented 3 Mar 87, 10p N87- 
22845/8, PAT-APPL-6-725 727 

Division of US-Patent-4,526,925, US-Patent-Appl-SN- 
553339, Filed 18 Nov. 1983. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Vinyl pyridines including vinyl stilbazole materials and 

materials are disclosed. 

copolymers with bismalei- 

have good fire retardancy 

and decreased brittleness. The cure temperatures of 

the copolymers are substantially below the cure tem- 

peratures of the bismaleimides alone. Reinforced 

composites made from the cured copolymers are dis- 
closed as well. 


743,599 

PATENT-4 661 558 Not available NTIS 
National Aeronautics Space Administration, 

a Langley Research Center. 

ed Diene-Containing aon 

Patent, 

V. L. Bell, and S. J. Havens. Filed 11 Ma’ 

—— 28 Apr 77, 8p N87-22848/2, PAT- PAPPL-6- 

Supersedes PAT-APPL-6-838 655, N86-25477 (24 - 

16, p 2544). 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


So cateeaer Ulaghe cabter eneaae pateumn by 
pa Boning 8 


r 
Is 


weight 4 

weight of at least 5000 and a plurality of conjugated 
1,3-diene systems incorporated into the molecular 
structure. A dienophile reaction with the conjugated 


1,3-diene of the polymer is at least 1% by weight 
based on the reaction product. age tae 
mer include polyesters, 


plastic ce improved ath and toughness 
use in the completed end use article. 
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PATENT-4 663 483 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

from Aromatic Dike- 


, 1 emnteeees, 0S: Bem. 00. 0. Somty, ones 
i. Filed 15 May 85, patented 5 May 87, 7p 
N87-22847/4, PAT-APPL-6-734 366 
PAT-APPL-6-734 366, N86-19462 (24 - 
10, p 1560). 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents? Washing- 
ton, DC 20231, $1.50. 


The synthesis and characterization of several polyena- 
mine ketones are discussed wherein conjugated dia- 
cetylenic diketones and aromatic diamines are used as 
a route to the formation of high molecular weight po- 
lyenamine ketones which exhibit mechanical 
properties and can be cast into creasible films. Typical 
polymerization conditions involved the reaction of stoi- 
chiometric amounts of 1,4- or 1,3-PPPO and a diamine 
at 60 to 130 C in m-cresol at (w/w) solids content of 8 
to 26% for a specified period of time under a nitrogen 
atmosphere. Novel polyenamine ketones were pre- 
pared with inherent viscosities as high as 1.99 di/g and 
tough, clear amber films with tensile strengths of 
12,400 psi and tensile moduli of 397,000 psi were cast 
from solutions of the polymers in chloroform. In most 
cases, the elemental analyses for the polyenamine ke- 
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values. 


+ or - 0.3% of the theoretical 


PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

lonomeric Molecular Structures and 
Properties. phew a 1973-July 1987 (Citations from 
the Rubber and Plastics Research Association Da- 
tabase). 

Rept. for Jan 73-Jul 87. 

Jul 87, 114p 


This ee contains citations ae Studies 
of molecular structures and properties of ionomeric 
plastics. Mechanical, rheological, morphological, and 
thermal properties of styrenes, polystyrenes, ethy- 
lenes, polyurethanes, polysulphones, polyethylenes, 
and elastomeric ionomers are discussed. Synthesis 
and characterization of ionomers and blends are in- 
cluded. Some citations examine ionomeric mem- 
branes, cements, solutions, resins, and their applica- 
tions. (Contains 223 citations fully indexed and includ- 
ing a title list.) 


743,602 

PB87-863684/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Mold Release Agents. January 1970-June 1987 (Ci- 
tations from the U.S. Patent Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 82p 

Supersedes PB85-867497. 


This bibliography contains citations of selected pat- 
ents concerning compositions and applications of ma- 
terials that aid in the release of molded parts. injection, 
compression, transfer, and reaction injection molding 
are among the processes considered which utilize 
these compounds. Internal release agents as well as 
those applied to the mold surface are discussed. Con- 
siderable attention is given to plastic and elastomeric 
molded materials. (This updated bi contains 
164 citations, 52 of which are new entries to the previ- 
ous edition.) 


Solvents, Cleaners, & Abrasives 


743,603 

PB87-863775/GAR PC NO1/MF NO1 
~ oa Technical Information Service, Springfield, 
Fabric Softeners for the Laundry. January 1983- 
July 1987 (Citations from Worid Textile Abstracts). 
Rept. for = 83-Jul 87. 

Jul 87, Sip 

Prepared in cooperation with Shirley inst., Manchester 
(England) 


This bibliography contains citations concerning fabric 
softeners used in the laundry. Citations of selected 
patents of fabric softening compositions are also in- 
cluded. Detergents and bieaches containing softening 
agents are discussed. The effect of fabric softeners on 
flame resistance, thermal properties, and skin rashes 
are briefly considered. Fabric softener dispensers are 
also described. (Contains 227 citations fully indexed 
and including a title list.) 


743,604 
PB87-863783/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 

Fabric Softeners for the 


. January 1970- 
June 1987 (Citations from the 


S. Patent Data- 


base). 
Rept. for Jan 70-Jun 87 
Jul 87, 46p 


This bibliography contains citations of selected pat- 
ents concerning the composition and manufacture of 
fabric softeners used in the laundry. Liquid, powdered, 
and concentrated compositions are discussed. Fabric 
softeners that are part of detergent, and bleach com- 
positions are included. The use of fabric softeners as 
additives to compositions that add perfume to textiles 
is briefly considered. (Contains 88 citations fully in- 
dexed and including a title list.) 
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PC A03/MF A01 
o_o Forest Experiment Station, Asheville, 


Southern Pulpwood Production, 1985. 

Forest Service resource bulletin, 

C. C. Hutchins. Apr 87, 35p FSRB-SE-94, SE-87-11 
See also report for 1984, PB87-114039. Prepared in 
cooperation with Southern Forest Experiment Station, 
New Orleans, LA. Sponsored by American Pulpwood 
Association, Washington, DC. 


Pulpwood production for 1985 was 56.9 million cords, 
a 3-percent decline since 1984. Three pulpmills 
closed, reducing the number to 105; however, pulping 
capacity increased by 1 percent. No new pulpmills 
were under construction in the South in 1985. 


743,606 
PB87-204921/GAR PC A03/MF A01 
North Central Forest Experiment Station, St. Paul, MN. 


Production in the North-Central Region 
by county, 1986. 


Forest Service resource bulletin, 

J. E. Blyth, and W. B. Smith. 1987, 32p FSRB-NC- 
101 

See also report for 1984, PB86-199031. 


The report discusses 1985 production and receipts 
and recent production for other years in the Lake 
States and Central States. Also it shows Michigan, 
Minnesota, and Wisconsin production by species for 
each county and compares production by Forest 
Survey Unit with that of previous years. The study in- 
cludes 1985 production and receipt data for Illinois, In- 
diana, lowa, and Missouri, and shows four production 
classes by county. 


General 


743,607 

AD-A181 337/7/GAR PC A02/MF A01 
Office of Naval Research, London (England). 

Applied Material Science in Turkey. 

Technical rept., 

L. Cartz. 1 Jun ‘87, 10p Rept no. ONRL-7-013-R 


This report covers visits to several of Turkey's leading 
technical institutions and provides a survey of some of 
their facilities and ongoing research in applied material 
science; primarily with minerals, ceramics, polymers, 
and elastic constants. The institutes visited included: 
Middle East Technical University (METU), Ankara; 
Turkish Scientific and Technical Development Agency 
(Tubitak), Ankara; Mining Research Institute Ankara 
(MTA); Tubitak Electronics and Electrical Research In- 
stitute, Ankara; Marmara Research Institute, Gebese; 
and Ankara Nuclear Research and Training Center 
(ANAEM). Keywords: Metallography; Ceramics; Mate- 
rial Science; Minerals; Polymers. 


743,608 

DE87007400/GAR 

California inst. of Tech., Pasadena. 
Microscopic Modeling of Sound Waves in Granular 
_— Quarterly Progress Report, 1/1/87-3/31/ 
P. K. Haff. 1987, 4p DOE/PC/90959-T1 

Contract FG22-86PC90959 


As a preliminary to the study of sound waves them- 
selves, we have looked at test cases of particles con- 
tained within vibrating boxes. The vibration amplitudes 
were larger than would occur in most sound-wave 
problems, but observed particle behavior could be 
compared against behavior seen in similar calculations 
performed with a completely independent particle-dy- 
namics code (Haff and Werner, 1986). These compari- 
sons provide one line of argument supporting the 
notion that the present code is correctly computing the 
motion of particles in the presence of an external 
energy source. Some comparisons have also been 
made against particle motion observed in the laborato- 
ry in a two-dimensional shaking box, with satisfactory 
agreement. A one-dimensional array of particles is 
being constructed which will be driven acoustically 
with a piezoelectric transducer. This will allow us to 
compare code predictions with one of the simplest 


PC A02/MF A01 


possible particle configurations capable of ees 
acoustic waves. These and similar comparisons wil 
also allow a calibration of the simulation model, and 
will help us determine allowable ranges of material 
“constants” which cannot otherwise easily be pinned 
down. We will begin some simple acoustic simulations 
in which a sample of approx.100 particles is enclosed 
in a container at known pressure and a periodic elastic 
wave signal is fed into the system at one boundary and 
detected at another. This simple system will suffice for 
preliminary studies of the effects on wave speeds and 
attenuation of external variables such as pressure, and 
internal variables, such as grain properties, packing- 
geometry, and so forth. (ERA citation 12:024448) 
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743,609 


AD-A181 312/0/GAR PC A20/MF A01 
Naval Surface Weapons Center, Dahigren, VA. 

NSWC (Naval Surface Weapons Center) Library of 
Mathematics Subr 


A. H. Morris. Apr 87, 452p Rept no. NSWC/TR-86- 
251 

Supersedes Rept. no. NSWC/TR-84-143, AD-A155 
767. 


The NSWC library is a library of general-purpose FOR- 
TRAN subroutines that provide a basic computational 
capability in a variety of mathematical activities. Em- 
phasis has been place on the transportability of the 
codes. Subroutines are available in the following 
areas: Elementary Operations, Geometry, Special 
Functions, Polynomials, Vectors, Matrices, Large 
Dense Systems of Linear Equations, Banded Matrices, 
Sparse Matrices, Eigenvalues and Eigenvectors, | sub 
1 Solution of Linear Equations, Banded Matrices, 
Sparse Matrices, Least-Squares Solution of Linear 
Equations, Optimization, Transforms, Approximation 
of Functions, Curve fitting, Surface fitting, Manifold Fit- 
ting, Numerical Integration, Integral Equations, Ordi- 
nary Differential Equations, Partial Differential Equa- 
tions, and Random Number Generation. (Author) 


743,610 


AD-A181 320/3/GAR PC A03/MF A01 
Colorado Univ. at Boulder. Dept. of Computer Science. 
Using Parallel Function Evaluations to improve 
Hessian Approximations for Unconstrained Opti- 


Technical rept., 

R. H. Byrd, R. B. Schnabel, and G. A. Shultz. 30 Mar 
87, 43p CS-CU-361-87, ARO-21453.9-MA 

Contract DAAG29-84-K-0140, Grant AFOSR-85-0251 
Sponsored in part by Grants, NSF-DCR84-03483 and 
NSF-DCR-84-20094. 


This paper presents a new class of methods for solv- 
ing unconstrained optimization problems on parallel 
computers. The methods are intended to solve small 
to moderate dimensional problems where function and 
derivative evaluation is the dominant cost. They utilize 
multiple processors to evaluate the function, (finite dif- 
ference) gradient, and a portion of the finite difference 
Hessian simultaneously at each iterate. We introduce 
three types of new methods, which all utilize the new 
finite difference Hessian information in forming the 
new Hessian approximation at each iteration; they 
differ in whether and how they utilize the standard 
secant information from the current step as well. We 
present theoretical analyses of the rate of conver- 
gence of several of these methods. We also present 
computational results which illustrate their perform- 
ance on parallel computers when function evaluation 
is expensive. 


743,611 


AD-A181 390/6/GAR 
Ylyk Ltd., Ann Arbor, Mi 


PC AO5/MF A0O1 





Reduction of Fiow Diagrams to Unfolded Form 
Moduio Snarls. 


Final rept. 15 Sep 86-14 Feb 87, 
G. R. Blakley. 14 Apr 87, 91p AFOSR-TR-87-0789 
Contract F49620-86-C-0103 


This research effort produced five low-degree polyno- 
mial time algorithms for turning a complete but merely 
local description of a flow diagram (or graph). The 
most remarkable feature of these five algorithms is 
that all of them overcome the problem of scale. This 
means that the representations they produce have the 
property that the operation boxes on flow paths (or 
vertices and edges) are drawn with a uniform spacing 
which exhibits neither crowding nor excessive white 
space. Every output of every one of them is very read- 
able. The most important of them produces a plane, 
straight-line drawing, without crossovers, of any planar 
graph. The drawing can be performed in a natural and 
uncrowded manner on a 3v by 2v piece of no : 

where v is the number of vertices in the graph 
research relates these graph-representation problems 
to fundamental problems in structured programming, 
especially the role of GOTOs and the uses of new non- 
imperative paradigms. 


743,612 

AD-A181 407/8/GAR PC A02/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 
Numerical Methods for Stiff Ordinary and Elliptic 
Partial Differential Equations. 

Technical rept. (Final) 1 Feb 85-31 Jan 86, 

W. Liniger, and F. Odeh. 9 Jul 86, 10p AFOSR-TR- 
87-774 

Contract F49620-85-C-0051 


A semi-direct method for the fast solution of the fast 
solution of Poisson's equation on general two-dimen- 
sional regions is proposed. It is based on a constant- 
coefficient, partially consistent finite difference ap- 
proximation of the Laplacian which generates a pre- 
conditioner for the conjugate gradient method. It ap- 
pears to be competitive with similar methods which are 
among the fastest of this type. - A variety of results are 
given for the convergence of the wavefront relaxation 
method in large scale circuit analysis. -Analytic results 
for the semiconductor device equations describing the 
one-dimensional MOS capacitor are given, using as- 
ymptotic expansion techniques for singularly perturbed 
problems. 


743,613 

AD-A181 478/9/GAR PC A02/MF AO1 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Efficient Evaluation of Polynomials and Exponen- 
tials of Polynomials for Equi-Spaced Arguments. 
Technical rept., 

A. H. Nuttall. 1 Apr 87, 16p Rept no. NUSC-TR-7995 


The evaluation of polynomials at equi-spaced argu- 
ments is a recurring task that arises in many applica- 
tions. When a k-th order polynomial is written in nested 
form, its evaluation generally requires k additions and k 
multiplications at each argument of interest. For a set 
of equi-spaced arguments, it is demonstrated that the 
multiplications can be entirely circumvented (except 
during initialization) and that a recursive procedure em- 
ploying only k additions per stage will suffice to gener- 
ate the sequence of polynomial values. For an expo- 
nential of polynomial, an even greater savings is possi- 
ble; namely, the exponential can be circumvented 
(except during initialization), and only k multiplications 
per stage are required in a recursive procedure. 
Memory storage is also kept at a minimum. 


743,614 

AD-A181 514/1/GAR PC A02/MF A01 
Howard Univ., Washington, DC. 

Recovering Functions from Noisy Data, 

H. R. Diamond, M. A. Kon, and L. A. Raphael. Jan 
86, 5p ARO-21235.10-MA-H 

Grant DAAG29-84-G-0004 

Pub. in Approximation Theory, n5 p322-326 Jan 86. 


A pointwise regularization method for expansions in ei- 
genfunctions of elliptic operators, based on analytic 
summability methods, is studied. 


743,615 

AD-A181 611/5/GAR PC A02/MF A01 
Yale Univ., New Haven, CT. Dept. of Computer Sci- 
ence 


Anavets Part t b ~~ to Array for a, Data 


Research rept., 


T. Porta. Jun 87, 19p Rept no. YALEU/DCS/RR-542 
Grant AFOSR-86-0098 


This paper presents several systolic algorithms for 
Factorial Data Analysis matrix products of several 
types such as XXt where X is a rectangular matrix of 
size k x n, RX where R is upper triangular of size K, AB 
where A and B are square dense matrices of size k, 
Cholesky factorizations and triangular matrix inver- 
sions. All these algorithms are built to run efficiently on 
the same asynchronous MIMD triangular systolic array 
with ort | connections: SARDA (Systolic Array 
for Data Analysis). Keywords: Computations. 


743,616 
AD-A181 655/2/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Mathematics Research 


Center. 
Generation from Multivariate Scattered 


Data a ee Minimization, 
P. Alfeid. 1985, 10p ARO-16415.907-MA 
Comecte DAAG29-80-C-0041, DE-AC02-82ER- 


Pub. in Sompeae Aided Geometric Design, v2 p281- 
296 1986. 


Many multivariate interpolation schemes require as 
data, values of derivatives that are not available in a 
practical application, and that therefore have to be 
— suitably. A specific approach to this prob- 
lem is described that is modeled after univariate spline 
interpolation. Derivative values are defined by the re- 
quirement that a certain functional be minimized over a 
suitable space subject to interpolation of given posi- 
tional data. In principle, the technique can be applied in 
arbitrarily many variables. The theory is described in 
general, and a particular application is given in two 
variables. A tool in the implementation of the 
technique is the Bezier-Bernstein form of a multivariate 
polynomial. The technique yields visually pleasing sur- 
faces and is therefore suitable for design applications. 
itis ——— suitable for the approximation of derivatives of 
Se areuan Keywords: Scattered data; yo 
tric design; Bivariate interpolation; Deriv 
ative A. -—nave-wend Reprints. 


743,617 

AD-A181 751/9/GAR PC AO02/MF AO1 

— Univ.-Madison. Mathematics Research 
inter 

Perturbations of Z sub 2 Symmetric Functionals. 

Technical a rept., 

V. Benci, and P. H. Rabinowitz. Feb 87, 21p Rept no. 

MRC-TSR-2975 

- — DAAG29-80-C-0041, Grant NSF-MCS81- 

1 


Let E be a real Banach space and | epsilon C sup 2 
(E.R). Such functionals which are invariant under a 
group of symmetries and satisfy further technical as- 
sumptions possess multiple critical points other than 
those due to the symmetry itself. This paper studies 
the question of what happens when the functional is 
subjected to a small perturbation which destroys the 
symmetry. Keywords: Critical value; Index Theory, 
Minimax. 


743,618 
AD-A181 829/3/GAR PC A02/MF A0O1 
New York Univ., NY. Courant Inst. of Mathematical Sci- 


ences. 

Kinetic Depth Effect and identification of Shape. 
Technical rept., 

M. S. Landy, G. Sperling, B. Dosher, and M. E. 

Rept no. TR-87-1 


Perkins. Jan 87, 21 
Contract NO0014-85-K-0077 


This paper introduces a new method for assessing the 
effectiveness of kinetic depth stimuli for creating a per- 
cept of three-dimensional shape. The task is shape 
and motion identification, where each shape present- 
ed is one of a large lexicon of shapes. The shape con- 
sist of bumps and depressions on an otherwise flat 
ground. They vary in the number of bumps, their posi- 
tion and size. Using multi-dot representations of the 
shapes, identification is demonstrated to increase with 
dot numerosity and with the extent of depth portrayed. 
This task holds promise as a paradigm for examining 
objectively the cues necessary for the kinetic depth 
effect. Accurate performance on the task requires a 
globa! percept of three-dimensional shape, and is not 
prone to subject strategies using simple velocity meas- 
urement at a small number of spatial locations. 
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DE87006966/GAR PC A02 
Argonne National Lab.., IL. 

Uniqueness of Solutions of a Class 
of Semi-Linear E 


Hliptic Equations. 
H. G. Kaper, and M. K. Kwong. 1986, 12p CONF- 
8608 164-1 
Contract W-31109-ENG-38 
Microprogram on nonlinear diffusion equations and 
= equilibrium states, Berkeley, CA, USA, 25 Aug 
1 b 


Paper copy only, copy does not permit microfiche pro- 
duction. 


The article is concerned with boundary value problems 
(BVP) of the type u” + g(rju’ + f(u) = 0,r > 0; u'(0) = 
0, lim/sub r -> infinity/u(r) = 0; where f(0) = 0. Such 
problems arise in the study of semi-linear elliptic differ- 
ential equations in R/sup n/. It is shown that (BVP) has 
at most one non-negative non-trival solution under ap- 
propriate conditions on f and g. The conditions are 
weaker than those given by Peletier and Serrin (J. Diff. 
nd 61 (1986), 380-397), who considered the special 

(r) = (n-1)/r, nm = 2,3... (ERA citation 
120: 76) 
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DE87007508/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 


imants for Functions of Hi 
Integral Approx of Higher 


G. A. Baker. 1987, 30p LA-UR-87-1036, CONF- 
870492-1 

Contract W-7405-ENG-36 

Nonlinear numerical methods and —_ approxima- 
tion conference, Antwerp, 20 Apr 1987. 
Portions of this document are illegible in microfiche 
products. 


In addition to the description of multiform, locally ana- 
lytic functions as covering a many sheeted version of 
the complex plane, Riemann also introduced the 
notion of considering them as describing a space 
whose “monodromic” dimension is the number of lin- 
early independent coverings by the monogenic analyt- 
ic function at each point of the complex plane. | sug- 
gest that this latter concept is natural for integral ap- 
proximants (sub-class of Hermite-Pade approximants) 
and discuss results for both “horizontal” and “diago- 
nal” sequences of approximants. Some theorems are 
now available in both cases and make clear the natural 
domain of convergence of the horizontal sequences is 
a disk centered on the origin and that of the diagonal 
sequences is a suitably cut complex-plane — 
with its identically cut pendant Riemann sheets. 
numerical examples have also been computed. (ERA 
citation 12:026381) 
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DE87007794/GAR 
Oak Ridge National Lab., TN. 
LU Factorization Algorithms on Distributed- 


Multiprocessor Architectures. 

GA Cue t, and C. H. Romine. Mar 87, 31p ORNL/ 
TM-10383 

Contract ACO5-840R21400 

Paper copy only, copy does not permit microfiche pro- 
duction. Original copy available until stock is exhaust- 
ed. 


In this paper, we consider the effect that the data stor- 
age scheme and pivoting scheme have on the efficien- 
cy of LU factorization on a distributed-memory multi- 
processor. Our presentation will focus on the hyper- 
cube architecture, but most of our results are applica- 
ble to distributed-memory architectures generally. We 
restrict our attention to two commonly used storage 
schemes (storage by rows and by columns) and inves- 
tigate partial pivoting both by rows and by columns, 
yielding four factorization algorithms. The goal is to de- 
termine which of these four algorithms admits the most 
efficient parallel implementation. We analyze factors 
such as load distribution, pivoting cost, and potential 
for pipelining. We conclude that, in the absence of loop 
unrolling, LU factorization with partial pivoting is most 
efficient when pipelining is used to mask the cost of 
pivoting. The two schemes that can be pipelined are 
pivoting by interchanging rows when the coefficient 
matrix is distributed to the processors by columns, and 
pivoting by interchanging columns when the matrix is 
distributed to the processors by rows. (ERA citation 
12:026385) 
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743,622 
DE87007913/GAR PC A02/MF A01 
Argonne National Lab., IL. 

E Set of Fortran Basic Linear Algebra Sub- 
programs: Model implementation and Test Pro- 


? . See J. Du Croz, S. Hammari and R. J. 
Hanson. Jan 87, 1 ANL/MCS-TM.81 
Contract W-31109-ENG-38 


This paper describes a model implementation and test 
software for the Level 2 Basic Linear ‘a Subpro- 
grams (Level 2 BLAS). The Level 2 B are targeted 
at matrix-vector operations with the aim of providing 
more efficient, but portable, implementations of algo- 
rithms on high-performance computers. The model im- 
plementation provides a portable set of Fortran 77 
Level 2 BLAS for machines where specialized imple- 
mentations do not exist or are not required. The test 
software aims to verify that ed yore 
tions meet the specification of the Level 2 BLAS and 
that implementations are correctly installed. (ERA cita- 
tion 12:026374) 


_PC AO7/MF A01 


Least 
of Various Three-Dimensional 
cal E 


S. R. Drake. Apr 87, bn 4, BDX-613-3741 
Contract ACO4-76DP00613 

Portions of this document are illegible in microfiche 
products. 


The nonlinear mathematics and the corresponding 
computer programs are presented for least squares fit- 
ting a line, plane, circular cylinder, circular cone, ring, 
and toroid all in three dimensions where the perpen- 
dicular residuals were minimized. The ler pro- 
grams also include self-checking routines. (ERA cita- 
tion 12:026375) 


743,624 
DE87008242/GAR PC A02/MF A01 
Columbia Univ., New York. 

Structure of Nonlinear Ordinary and 


Equations: Progress Report. 
1986, 4p DOE/ER/13190-3 


Contract FG02-84ER13190 


Brief descriptions are given for results of the analyses 
of the Painieve’ property for the KdV and AKNS hierar- 
chies. (ERA citation 12:028233) 


PC A03/MF A01 


SP . 

W. C. Milis-Curran. Mar 87, 31p SAND-87-0050 
Portions of this document are il in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


In structural optimization and system identification, ei- 
—— derivatives provide important information 

or updating design/model parameters. When the cur- 
rent parameter values yield repeated eigenvalues, it 
has not been possible previously to calculate unique 
eigenvector derivatives. Recent work has provided a 
method for determining unique eigenvalue derivatives 
for this case, but methods for calculating the nvec- 
tor sensitivities have been incomplete. In this work, a 
method is shown which allows efficient calculation of 
eigenvector derivatives. As an example, the repeated 
root eigenvector sensitivities are calculated for a 
simple three degree of freedom beam grillage. Com- 
pariscns of linear approximations (using these deriva- 
tives) to the calculated eigenvectors demonstrate the 
accuracy of the formulation. 4 refs., 4 figs., 1 tab. (ERA 
citation 12:028236) 


743,626 

N87-24107/1/GAR PC AO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Solving the Cauchy-Riemann Equations on Parallel 
Computers. 

Final rept.. 

R. A. Fatoohi, and C. E. Grosch. May 87, 38p NAS 
1.26:178307, ICASE-87-34, NASA-CR-178307 
Contracts NAS1-17070, NAS1-18107 


Discussed is the implementation of a single algorithm 
on three paraliel-vector computers. The algorithm is a 
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relaxation scheme for the solution of the Cauchy-Rie- 
mann equations; a set of coupled first order partial dif- 
—_ equations. The computers were chosen so as 

io encompass a variety of architectures. They are: the 
MPP. and SIMD machine with 16K bit serial proces- 
sors; FLEX/32, an MIMD machine with 20 processors; 
and CRAY/2, an MIMD machine with four vector proc- 
essors. The machine architectures are briefly de- 
scribed. The implementation of the algorithm is dis- 
cussed in relation to these architectures and measures 
of the performance on each machine are given. Simple 
performance models are used to describe the perform- 
ance. These models highlight the bottlenecks and lim- 
iting factors for this a! m on these architectures. 
Conclusions are presented. 


743,627 
N87-24126/1/GAR 
(Order as N87-24125 PC AO5/MF A01) 
Wyle Labs., Inc., Huntsville, AL. 
Integrating a or Semilogarithmic 
Piecewise Linear (Power Spectral Density) 
Plot of a Random Variable X(T). Part 1. 
R. E. Doyle. Jun 87, 8p 
In Vi the Shock and Vibration Digest, v19 n6 p3-10. 


Formulas for —_e a piecewise linear power 
spectral density (PSD) plot to obtain the composite 
rms values are derived and tabulated. Case 1 shows a 
plot on logarithmic paper (both scales logarithmic). 
Cases 2 and 3 contain plots on semilogarithmic paper 
pm Ne Fe Ro Be nm Fa Tey | 
scale uniform and semilogarithmic paper with the 
scale uniform and the fr scale logarithmic re- 
—— Numerical examples illustrate the three 

cases along with a comparative study of the results, 
which provide insight into PSD plots in general. Inte- 
gration errors and the effect of different scales on the 
composite rms value are examined. The treatment is 
general, expository, and applicable to the design and 
analysis of structures and equipment subjected to 
random vibration environments. 


743,628 

N87-24127/9/GAR PC A02/MF A01 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Nu- 
merical Analysis and Computing Science. 
Approximation Errors and Perceived Similarity be- 
tween ximated 

H. Marmolin. 1987, 17p TRITA-NA-8505, INTEGRAL- 
35 


Numerous techniques for fitting polygons to curves 
have been suggested in the literature. These methods 
are used in three different contexts: (1) keeping visual- 
ly important features of contours displayed on a low 
resolution device; (2) image analysis; and (3) reducing 
the number of datapoints in map databases. The 
present study was designed to visually evaluate a poly- 
gon approximation method, sted by Pavilides, 
and further developed by Ekilundh and Howako. Spe- 
cifically, the study addresses the problem of choosing 
the stepsize and the error thresholds (systematic devi- 
ations and variable deviations) by using perceived sim- 
ilarity between the original curve and the approximat- 
ing polygon as a criteria of the goodness of approxima- 
tion. 


743,629 

N87-24132/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Generalized Procedure for Constructing an 
Upwind Based TVD (Total Variation Diminishing) 


Scheme. 

M. Liou. Jan 87, 27p NAS 1.15:88926, E-3364, 
NASA-TM-88926 

Presented at the Aerospace Sciences Meeting (25th), 
Reno, NV., 12-15 Jan 87. Sponsored by AIAA. 


A generalized formulation for constructing second- 
and higher-order accurate TVD (total variation dimin- 
ishing) schemes is presented. A given scheme is made 
TVD by limiting antidiffusive flux differences with some 
linear functions, so-called limiters. The general idea of 
the formulation and its mathematical proof of Harten’s 
TVD conditions is shown by applying the Lax-Wendroff 
method to scalar nonlinear equations and a constant- 
coefficient system of conservation laws. For the 
system of equations, several definitions are derived for 
the argument used in the limiter function and present 
their performance in numerical experiments. The for- 
mulation is extended to the nonlinear system. It is 
demonstrated that the present procedure can easily 
convert existing central or upwind, and second- or 


higher-order differencing schemes to preserve mono- 
tonicity and yield physically admissible solutions. The 
formulation is simple mathematically as well as nu- 
merically; both matrix-vector muitiplication and Rie- 
mann solver are avoided. Alt lh the notion of TVD 
is based on the initial value problem, application to the 
steady Euler equations of the formulation is also made. 


743,630 

N87-24146/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Smoothing and the Second Law 

M. L. Merriam. Sep 86, 23p NAS 1. 15:88371, A- 
86424, NASA-TM-88371 

Presented at the World Congress on Computational 
Mechanics (1st), Austin, TX., 22-25 Sep 86. 


The technique of obtaining second order, oscillation 
free, total variation diminishing (TVD), scalar differ- 
ence schemes by adding a limited diffusion flux 
(smoothing) to a second order centered scheme is ex- 
plored. It is shown that such schemes do not always 
converge to the correct physical answer. The ap- 
proach presented here is to construct schemes that 
numerically satisfy the second law of thermodynamics 
on a cell by cell basis. Such schemes can only con- 
verge to the correct physical solution and in some 
cases can be shown to be TVD. An explicit scheme 
with this property and second order spatial accuracy 
was found to have an extremely restrictive time step 
limitation (Delta t less than Delta x squared). Switching 
to an implicit scheme removed the time step limitation. 


743,631 

PB87-196697/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Information Processing Science. 

ee eer oe es E+ +, 
Version 0.0 and Comparison to 

J. T. Alander. c1987, 40p TKK- TKO'62, ISBN-951- 
754-060-4 


The document describes the C+ + language interval 
arithmetic ye IP+ + developed from the corre- 
sponding C-language interval package |IP/Alander et 
al, 1984/. The purpose of the pac is to aid experi- 
mentation on interval arithmetic methods by providing 
the basic tools for interval representation and oper- 
ation in a very convenient way offered by the C+ + - 
language classes. A comparison of IP and IP+ + is 
also presented. (Copyright (c) 1987 Jarno T. Alander) 


743,632 

PB87-864054/GAR PC NO1/MF NO1 

National Technical Information Service, Springfield, 

VA. 

Random and Pseudorandom Number Generation. 
1975-July 1987 (Chations from the 

INSPEC: Information Services for the Physics and 

Engineering Communities Database). 

Rept. for Jan 75-Jul 87. 

Jul 87, 103p 

Supersedes PB86-868791. 


This bibliography contains citations concerning princi- 
ples, theoretical aspects, test methods, and a variety 
of techniques used for generating random and pseu- 
dorandom numbers. The design, behavior, and imple- 
mentation of a wide variety of number generators are 
considered. Descriptions of specific applications are 
also discussed. (This updated bibliography contains 
259 citations, 26 of which are new entries to the previ- 
ous edition.) 
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743,633 

AD-A181 431/8/GAR PC A05/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Heuristic Procedures for 0-1 Integer Programming. 
Technical rept., 

K. A. Ercikan, and F. S. Hillier. Mar 87, 81p Rept no. 
SOL-87-3 

Contract NO0014-85-K-0343 


The limited success of exact algorithms for solving in- 
teger programming problems has encouraged the de- 
velopment of heuristic procedures for efficiently ob- 





taining solutions that are at least close to optimal. This 
document presents three heuristic procedures for 0-1 
integer programming problems having only inequality 
constraints. These procedures are based on Hillier’s 
previous heuristic procedures for general integer linear 
programming. All three were successfully run on prob- 
lems with up to 500 variables with only modest execu- 
tion times. The quality of the solutions for these prob- 
lems were, in general, very good and often were opti- 
mal. When the best of the solutions obtained by the 
three procedures was taken, the final solution was op- 
timal for 24 of 45 randomly | ap cere problems. 
These procedures can be used for problems that are 
too large to be computationally feasible for exact algo- 
rithms. In addition, they can be useful for smaller prob- 
lems by quickly providing an advanced starting solu- 
tion for an exact algorithm. 


743,634 
AD-A181 498/7/GAR PC tag A01 
Stanford Univ., CA. Systems Optimization 
Equivalence of Dantzig’s Self-Dual + Al- 
for Linear Programs tae Lemke’s agened te 
‘or Linear Complementarity Problems 


Technical rept., 

|. J. Lustig. May 87, 26p Rept no. SOL-87-4 

ae Ri0001 4-85-K-0343, Grant NSF-DMS84- 
Sponsored in part by Grants NSF-ECS83-12142, NSF- 
SES85-18662 and contract DE-FG03-87-ER25028. 


Dantzig has asserted that his self-dual parametric al- 
gorithm for a a linear —— is equivalent to 
Lemke’s method for solving a linear complementary 
problem when the latter is applied to solve a linear pro- 
gram. This paper formally proves that Dantzig's asser- 
tion is correct--specifically that the point reached along 
the solution path after 2t iterations of Lemke’s method 
is identical with the point reached after t iterations of 
Dantzig’s method. Keywords: Linear programming; 
Lemke’s method; Self dual parametric algorithm; 
Linear complementarity problems. 
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743,635 

AD-A181 280/9/GAR PC A03/MF A01 

— Univ.-Madison. Mathematics Research 
ter. 

identification of Active Factors in Unreplicated 

Fractional Factorial Experiments. 

Technical summary rept., 

R. D. Meyer, and G. Box. Nov 86, 27p Rept no. 

MRC-TSR-2959 

Contract DAAG29-80-C-0041, Grant NSF-DMS84- 


Box and Meyer proposed a method for analyzing unre- 
plicated factorial experiments in which contrasts too 
large to be attributed to noise are identified. It then re- 
mains to associate supposed active contrasts with ex- 
perimental factors, either as main effects or interac- 
tions. This article explores a modification of the Box 
and Meyer method which allows it to be used for this 
purpose. The analysis is shown to take the confound- 
ing structure of the design into account when assess- 
ing the activity of each factor. In addition, the sensitivi- 
ty of the analysis to various assumptions is explored. 


743,636 

AD-A181 356/7/GAR PC AO02/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Statistics. 
Convergence Rates of Empirical — Rules for 
Two-Action Problems. Discrete Case 

Technical rept., 

T. C. Liang. Mar 87, 16p Rept no. TR-87-8 

Contract N00014-84-C-1067, Grant NSF-DMS86- 
06964 


The purpose of this paper is to investigate the conver- 
gence rates of a sequence of empirical Bayes decision 
rules for the two-action decision problems where the 
distributions of the observations belong to a discrete 
exponential family. It is found that the sequence of the 
empirical Bayes decision rules under study is asymp- 
totically optimal, and the order of associated conver- 
gence rates is O(exp(-cn)), for some positive constant 
c, where n is the number of accumulated past experi- 
ence (observations) at hand. Two examples are pro- 
vided to illustrate the performance of the proposed 


empirical Bayes decision rules. A comparison is also 
made between the pri irical Bayes rules 
and some earlier existng empirical rules. 


743,637 

AD-A181 394/8/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Statistics. 
Inference and Prediction for 


for a General Order Sta- 
tistic Model with Unknown Size. 
Technical rept., 
A. E. Raftery. Aug 86, 26p Rept no. TR-88 
Contract N00014-84-C-0169 


Suppose that the first n order statistics from a random 
sample of N positive random variables are observed, 
where N is unknown. A Bayes empirical Bayes > 
proach to inference is presented. This permits the 
comparison of competing, perhaps non-nested, 
models in a natural way, pad we ng cone denen = 4 
plemented inference and prediction procedures which 
avoid the difficulties of non-Bayesian methods. Appli- 
cations to three software reliability data sets indicate 
that the much-used exponential order statistic model 
may pang oy rather optimistic estimates of system reliabil- 

the, not previously considered, Weibull order 
Stattetic model seems for such applications. 
ae Pareto order statistic model; Software reli- 

ity. 


743,638 

AD-A181 560/4/GAR PC A02/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Statistics. 

Affine invariant Bivariate Version of the Sign Test. 
Technical rept., 

B. M. Brown, and T. P. Hettmansperger. Jun 87, 17p 
Rept no. TR-72 

Contract N00014-80-C-0741 


The generalized median of H. Oja yields a notion of 
bivariate quantile and in turn, an affine invariant bivar- 
iate —- of the sign test. Its properties include a 
simple null covariance formula, facilitating a permuta- 
tion or sign change test in the case of bivariate symme- 
try, normal efficiency coinciding with that of the Oja 
median, and bounded influence, hence strong robust- 
ness. (Author) 


743,639 

AD-A181 569/5/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Maximum 


po bE ed cle 


mum 

M. Feder. Nov 86, 

Contract NO0014-81-K-0742, Grant NSF-ECS84- 
07285 

Pub. in IEEE Transactions on Information Theory, viT- 
32 n6 p847-849 Nov 86. 


The Maximum Entropy (ME) and Maximum Likelihood 
(ML) criteria are the bases for two approaches to sta- 
tistical inference problems. A new criterion, called the 
Minimum Description Length (MDL), has been recently 
introduced. This criterion generalizes the ML method 
SO it can be applied to more general situations, e.g., 
when the number of parameters is unknown. It is 
shown that ME is also a special case of the MDL crite- 
rion; maximizing the entropy subject to some con- 
straints on the underlying probability function is identi- 
cal to ae the code length required to represent 
all possible i.i.d. realizations of the random variable 
such that the sample frequencies (or histogram) satisfy 
those given constraints. 


743,640 

AD-A181 600/8/GAR PC A0Q2/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Watervliet, NY. Close Combat Arma- 
ments Center. 

Testing Curve Fit. 

Technical rept (Final), 

R. Soanes. Nov 86, 22p Rept no. ARCCB-TR-86037 


A test is derived for the hypothesis of residual random- 
ness in a curve fit. The test is based on a binomial 
process where the main problem involved is equivalent 
to finding the distribution of the number of runs in a 
sequence of coin tosses. Although this distribution 
turns out to be quite simple in form and easy to apply, 
its use in testing curve fit seems to have been neglect- 
ed in the statistical literature. We also obtain the more 
general distribution of the number of runs in a se- 
quence of throws of a multifaceted die, which is used 


743,643 


MATHEMATICAL SCIENCES 
Statistical Analysis 


to test sequences for randomness per se. (Author) 
Keywords: Nonparametric Test; Hypothesis Testing; 
Residual Analysis; Recursions; Moments; Asymptotic 
Normality. 


743,641 


AD-A181 607/3/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Smoothness Priors Transfer Function Estimation. 
Technical rept., 

W. Gersch, and G. Kitagawa. Jun 87, 54p Rept no. 
NPS55-87-005 


A smoothness priors approach to transfer function es- 
timation from stationary time series is shown. An infi- 
nite order impulse response model pilus an infinite 
order additive AR noise model is assumed. This is al- 
gebraically equivalent to an infinite order ARMAX plus 
white noise model. A finite order ARMAX model ap- 
Ne ede een oe ae cae Fre- 
eee a smoothness priors are assumed on 
the ARMAX polynomials and smoothness hyperpara- 
meters balance the tradeoff between the infidelity of 
the model to the data and the infidelity of the model to 
the smoothness constraints. The likelinood of the hy- 
perparameters is maximized by a least squares gradi- 
ent search computational procedure. The me’ is il- 
lustrated by the analysis of the Box-Jenkins series J 
data. Se St CoS ae eae ae 
are explored in Monte-Carlo simula’ 5 
words: Bayesian model, Smoothness priors, Time 
series analysis, Transfer function estimation. 


743,642 


AD-A181 610/7/GAR PC A04/MF A01 


ler's thesis, 
S. W. Kim. Mar 87, 55p 


This thesis reports on a simulation s' of parametric 
and tor obtaining confi- 


nonparametric procedures CC 

dence intervals for the logarithm of the probability a 
semi-markov process enters a particular state before a 
fixed time t. Three estimators and confidence interval 
procedures are proposed and compared. The different 
estimators use different amounts of information about 
the process. The maximum likelihood estimator and its 
normal confidence interval procedure uses the most; 
the estimator based on the empirical distribution func- 
tion of the observed first times used the least. 
An estimator based on an exponential approximation 
to the survivor function of the first passage time uses 
an intermediate amount of information; confidence in- 
tervals for the last estimator are obtained using jack- 
knife and bootstrap procedures. The maximum likeli- 
hood procedure is the most efficient if the underlying 
model is correct. If the model is not correct the empiri- 
cal survivor function estimator appears to be best for 
small times and the estimator based on the exponen- 
tial approximation best for large times. (Author) 


743,643 


AD-A181 683/4/GAR PC A02/MF A01 

Rice Univ., Houston, TX. Dept. of Electrical and Com- 

puter Engineering. 

Maximum Lik Estimation of a Class of Non- 
Densities with Application to Deconvolu- 


T. T. Pham, and R. J. De Figueiredo. 1987, 6p 
Contract N00014-85-K-0152 

Paper presented at the Proceedings of the 1987 
ICA Held in Dallas, TX. 


This paper investigates in detail the properties of the 
maximum likelihood estimator of the generalized p- 
py one aS probability density function (pdf) from 

t identically distributed (iid) samples, es- 
peat 1 in the context of the deconvolution problem 
under white noise. The first part describes the 
properties of the estimator independently on the appli- 
cation. The second part obtains the solution of the 
above mentioned deconvolution problem as the solu- 
tion of a minimum norm problem in an | sub p normed 
space. In the present paper, we show that such a mini- 
mum norm solution is the maximum likelihood estimate 
is unbiased, with the lower bound of the variance of the 
error equal to the Cramer Rao lower bound, and the 
upper bound derived from the concept of a generalized 
inverse. 
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743,644 

AD-A181 773/3/GAR PC A02/MF A01 

Stanford Univ., CA. Dept. of Statistics. 
Additive Models, Cubic Splines and 

Penalized 


Technical rept., 

T. Hastie, and R. Tibshirani. 22 May 87, 23p Rept 
no. TR-390 

Contract N00014-86-K-0156 


ie) , 


subset regression problems in which the parameters 
have a physical meaning. 


eee 
MEDICINE & BIOLOGY 


Biochemistry 


743,646 
AD-A181 360/9/GAR PC A02/MF A01 
— Forces Radiobiology Research Inst., Bethesda, 


Sodium-Hydrogen Exchange System in LLC-PK1 


Epithelium, 
A. Moran. 1987, 6p Rept no. AFRRI-SR87-2 


Pub. in American Jni. of Physiology: Cell Physiology, 
v252 pC63-C67 1987. 


Sodium influx into LLC-PK1 cells has been character- 
ized. The main amiloride-sensitive pathway for sodium 
entry through the apical membrane in this cell line is 
poe ete exchange with an apparent Km for 
of 19 mM. Influx is pH dependent and is amilor- 
ide sensitive. Inhibition of the sodium transport by pro- 
tons is consistent with an interaction of H+ ions at a 
single site having an apparent pKH of 7.2. These data 
are similar to those reported previously brush border 
membrane (BBM) isolated from kidney proximal 
tubule. However, in contrast to previously published re- 
ports, H+ does not compete with amilorice in blocking 
Na+ influx and exhibits a mixed inhibition with sodium 
ions. The latter, together wit a direct and independent 
assessment of amiloride and sodium interaction, indi- 
cates that amiloride does not compete with sodium for 
the same site. Possible explanations for the discrepan- 
7 in the literature er yey we interaction of Na+, 
, and amiloride with the Na+-H+ exchanger the 
PAT mative of the Na+-H+ exchanger and the 
characteristics of the Na+-H+ exchange system in 
LLC-PK1 are discussed. Keywords: Renal cells in cul- 
ture; Proximal tubule acidification; Reprints. 


743,647 

AD-A181 364/1/GAR PC A02/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engineering Directorate. 
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Isolation of the Free-Base of the Triaminoguani- 
dinium ton. 


Technical rept., 
A. J. Bracuti, and C. Y. Manning. Jun 87, 11p Rept 
no. ARAED-TR-87019 


A non-aqueous cation exchange method was devel- 
oped for the preparation and isolation of the highly air- 
sensitive free-base of the triami nidinium ion. Ele- 
mental analysis performed on the free-base indicated 
its composition was triaminoguanidine rather than tria- 
——— hydroxide. Keywords: Free base; 

Triaminoguanidine; Triami , 
Preparation; Isolation; Cation exchange; Guanidine: 
Amino acids. 


743,648 

AD-A181 397/1/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Psychol- 
ogy. 

Neurochemical Mechanisms Mediating Recovery 
of Function. 

Annual rept. 1 Aug 83-31 Jul 84, 

D. Olton, G. Wenk, and Z. Annau. Nov 84, 37p 
Contract DAMD17-82-C-2225 


The authors investigated whether the type of motiva- 
tion, reinforcement, response-reinforcement contin- 
gency, or the response itself was influenced by ibo- 
tenic acid lesions in the basal forebrain. The tasks 
were postoperative acquisition of a win-stay spatial 
discrimination in a T-maze, a win-shift spatial discrimi- 
nation on a radial arm maze, active avoidance in a 
shuttle box, and passive avoidance in a shuttle box. 
Rats with lesions had significantly fewer trials to reach 
criterion in the active avoidance task, and took signifi- 
cantly more trials to reach criterion in the passive 

task. These results indicated that equiva- 
lent behavioral changes are obtained from lesions in 
the nucleus basalis magnocellularis and the medial 
septal area in tasks that vary in motivation and rein- 
forcement contingencies. Investigations of changes in 
various biochemical parameters (choline acetyltrans- 
ferase, serotonin receptor binding, biogenic amine and 
metabolite levels in cortex, eutte and hippocampus) 
indicate that the ibotenic acid lesions are selective for 
the cholinergic system when used in the described 
manner. Microinfusion experiments indicate that enke- 
phalinergic, GABAergic, and possibly glutamatergic re- 
ceptors are located on basal forebrain cholinergic neu- 
rons. The authors have begun to understand the im- 
portance of the basal forebrain cholinergic system for 
memory and cognition and have preliminary data on 
how to produce a recovery of function following expo- 
sure to toxins which damage this brain region. 


743,649 
AD-A181 471/4/GAR 
Nebraska Univ. Medical Center, Omaha. Dept. Of 


PC A03/MF A01 


Pharmac 
Effect of te Compounds on Renal 
Function Transport. 

Annual rept. 1 Sep 82-31 Aug 83, 

W. O. Berndt. 15 Sep 83, 49p 

Contracts DAMD17-82-C-2220, DAMD17-81-C-1238 


The present program was undertaken to examine 
whether or not organophosphate cholinesterase in- 
hibitors have effects on renal function and transport in 
the rat. These studies were proposed because of sev- 
eral suggestions in the scientific literarure that cholin- 
ergic agents may have direct effects on renal transport 
above and beyond effects exerted through changes in 
renal blood flow. The organophosphate inhivitors are 
Particularly suitable because of their long lasting ef- 
fects. Studies in unanesthetized rats indicated that 
OFP caused increased urine flow, a decreased osmo- 
lality of the urine, an increased sodium excretion, and 
an increased excertion of protein, glucose and blood. 
No effects were observed on the excretion of potassi- 
um. The effects were of a transient nature with a return 
to the control status by 24 hours. Studies on anesthe- 
tized animals confirmed the results on the unanesthe- 
tized animals. Renal cortex slices were done to deter- 
mine whether or not direct effects of organophosphate 
compounds on renal slice function could be observed. 
DFP was found to inhibit the transport of p-aminohip- 
purate (PAH) whether administered in vivo or added to 
slices in vitro, while effects on the transport of the 
— tetraethylammonium were produced less regu- 
arly. 


743,650 
AD-A181 474/8/GAR 
Baylor Coll. of Medicine, Houston, TX 


PC A02/MF A01 


Amine Neurotransmitter Regulation of Long-Term 
Synaptic Plasticity in Hippocampus. 

Annual rept. 1 Apr 86-31 Mar 87, 

D. Johnston. 27 Apr 87, 18p AFOSR-TR-87-0723 
Grant AFOSR-85-0178 


The overall goal of this research project is to investi- 
gate the mechanisms of long-term synaptic potentia- 
tion (LTP) in hippocampus, with particular emphasis on 
the modulation of LTP by amine neurotransmitters. It 
was shown previously that norepinephrine (NE) en- 
hances the magnitude, duration, and probability of in- 
duction of LTP at mossy fiber synapses. During the 
second year of this grant, intracellular recording tech- 
niques were utilized to explore various cellular hypoth- 
eses associated with this NE modulation of LTP. It was 
shown that the injection of cyclic AMP (cAMP) into the 
postsynaptic neuron could mimic the action of NE in 
enhancing LTP. This very important series of experi- 
ments has led to the current pe hypothesis that 
NE modulates LTP by increasing cA\ ee 


action of NE on LTP, indicated that NE, through beta- 
adrenoceptors and cAMP, increases the activity of at 
least one type of voltage-dependent calcium channel. 
Other work associated with this grant involved the de- 
velopment of a preparation of mossy fiber synapto- 
somes for electrophysiological analysis and computer 
models for simulation of neural networks comprised of 
realistically represented hippocampal neurons. 
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AD-A181 554/7/GAR PC A02/MF A01 
Louisville Univ., KY. School of Medicine. 

Effects of Biosynthetic Human Epidermal Growth 
Factor on Wound Healing. 

Annual rept. 30 mane 85-29 Sep 86, 

G. S. Schultz. 27 Oct 86, 15p 

Contract DAMD17-85-C-5197 


The authors are investigating the ability of biosynthetic 
epidermal growth factor (EGF) to accelerating healing 
of cutaneous injuries including middermal wounds and 
incisions. In preclinical animal studies, EGF significant- 
ly increased the rate of epidermal regeneration 2-fold 
in pigs following second degree thermal injuries or mid- 
dermal incisions. EGF also induced hyperplasia of the 
epidermal cell layer which remodeled to normal skin 
architecture two weeks after complete healing. Two 
peptide growth factors structurally related to EGF, vac- 
cinia growth factor (VGF) and transforming growth 
factor-a (TGF-a), also accelerated epidermal regen- 
eration in middermal burns. A single application of 
EGF increased the tensile strength of cutaneous inci- 
sions in rats during the early phases of healing but only 
when formulated in a slow release vehicle such as lipo- 
somes. The rapid loss of EGF from the area of inci- 
sions when formulated in saline or viscous materials 
such as hyaluronic acid probably prevents its actions. 
Clinical trials with EGF in donor site middermal inci- 
sions are underway to evaluate its clinical usefulness. 
Keywords: Medical services; 
Regeneration(Physiology). 
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AD-A181 765/9/GAR PC A02/MF A01 
Texas A and M Univ., College Station. Dept. of Bio- 
chemistry and Biophysics. 

Degenerative Enzymes. 

Annual progress rept. Jul 85-Apr 87, 

E. F. Meyer. 30 Apr 87, 3p 

Contract N00014-86-K-0662 


To date, using high-resolution X-ray crystallography, 
the authors have determined the structures of 10 small 
molecule ligands or inhibitors to the serine protease, 
porcine pancreatic elastase. These complexes reveal 
details of binding or steps on the catalytic pathway (Mi- 
chaelis complex, acyl intermediate, transition state in- 
termediate) that now can be used to design novel, 
more specific inhibitors or intermediates. Keywords: 
Enzyme inhibitors. 
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Armed Forces Radiobiology Research Inst., Bethesda, 
MD 





Histamine Release 
from Mast 


Celis, 
H. H. Newbail, M. A. Donion, L. R. Procell, E. A. 
Hi , and D. R. Franz. 1986, 8p Rept no. 
AF RI-SR86-44 
Pub. in The Jnl. of Pharmacology and 
Therapeutics, v238 n3 p839-845 1986. 


To examine the hypothesis that soman intoxication 
leads to anulation of mast cells with the release of 
histamine, authors studied the effects of soman on 
rat peritoneal mast cells (RPMC) in vitro and in vivo. In 
vivo studies wer performed with RPMC harvested from 
Edgewood rats, and chal with soman in Tyr- 

dose-dependent 


Experimental 


ode’s buffer. The RPMC exhibited a 
release of histamine. The release process is an active, 
secretory, noncyctotoxic event, which is calcium and 


the i.p. injections of § mi of Tyrode's buffer cont 

soman, or Compound 48/80 as a positive control, wi 
or without DSCG. The fluid recovered after approxi- 
mately 10 min in the peritoneal ca 

for percentage of histamine release. 

that soman induced a dose-dependent 

tamine from RPMC, and provide evidence that Nists- 


tion and that in vivo soman-induced hi ' 

can be inhibited by DSCG; suggesting that the in vivo, 
like the in vitro release process, is a calcium-depend- 
ent event. 


743,654 
AD-A181 850/9/GAR PC A02/MF A01 
_— Forces Radiobiology Research inst., Bethesda, 


’ 7p Rept no. AFRRI-SR86-37 
Pub. in Biochemical Jnl. v235 p531-536 1986. 


Osmium tetroxide (OsO4) selectively forms thymine 
glycol lesions in DNA. In the past, OsO4-treated DNA 
has been used as a substrate in studies of DNA repair 
utilizing base-excision repair enzymes such as DNA 
glycosylases. There is, however, no information avail- 
able on the chemical identify of other OsO4-induced 
base lesions in DNA. A complete knowledge of such 
DNA lesions may be of importance for repair studies. 
Using a methodology developed recently for charac- 
terization of oxidative base damage in DNA, we pro- 
vide evidence for the formation of cytosine glycol and 
5,6-dihydroxycytosine moieties, in addition to thymine 
glycol, in DNA on treatment with OsO4. For this pur- 
pose, samples of OsO4 treated DNA were hydrolysed 
with formic acid, the trimethylsilylated and analysed by 
capillary gas chromatography-mass spectrometry. In 
addition to thymine glycol, 5-hydroxyuracil (isobarbi- 
turic acid), 5-hydroxycytosine and 5,6-dihydro: 1 
(isodialuric acid or dialuric acid) were identified in 
Os0O4 treated DNA. It is suggested that 5-hydroxyura- 
cil was formed by formic acid-induced deamination 
and dehydration of cytosine glycol, which was the 
actual oxidation product of the cytosine moiety in DNA. 
5-Hydroxycytosine obviously resulted from dehydra- 
tion of cytosine glycol, and 5,6-dihyroxyuracil from 
deamination of 5,6-dihydroxycytosine. This scheme 
was supported by the presence of 5-hydroxyuracil, 
uracil glycol and 5,6-dihydroxyuracil in OsO4 treated 
cytosine. Treatment of OsO4 treated cytosine with 
formic acid caused the complete conversion of unracil 
glycol into 5-hydroxyuracil. 
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AD-A181 874/9/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Immunoultrastructural Studies of Human NK (Nat- 
ural Killer) Cells. 2. Effector-Target Cell Binding 
and Phagocytosis. 

Journal article, 

Y. H. Kang, M. Cari, L. P. Watson, and L. Yaffe. 
1987, 16p Rept no. NMRi-87-11 

Pub. in Anatomical Record, v217 p290-304 1987. See 
also 1, AD-A181 875. 


The binding of Natural Killer cells to a target cell ap- 
pears to be a necessary step for NK cell-mediated cy- 
tolysis. In this report, the authors demonstrated effec- 
tor-target binding by immunoelectron microscopy by 


using monocional antibodies inst NK cells (Leu-7, 
Leu-11a) and T-cell subsets (Leu-2a/T8, Leu-3a/T4). 
The surfaces of NK and K562 cells were characterized 
Wie. in addition, the conoversial phagocytic activity 
in controversial activity o' 
Wa calle wee ahudhos by cubation of pocehera Uieod 
momonuciear cells with opsonized S 
with anti-Leu-7 or anti-Leu-11a 
that only Leu-11a(+) cells 


aureus and 
antibody. Results 


Cols wore frequently observed in sma Gustrs and in 

close association with monocytes. All these findings 

that Leu-11a(+) cells are the true functional 

Cells involved in NK cell-mediated cytolysis, phago- 

, and emperiolesis. Therefore, NK cell is prob- 

‘a phagocyte in SS -- The pres- 

ence of peroxidase in the small vesicles of NK cells 

and endocytotic vesicles of target cell at the effector- 

contact areas indicates that cytolytic enzymes 

or as tensile cadena apenas teeeeie 

into the target by endocytosis. Keywords: Immunoche- 
mistry; Cytochemistry. 


ADAis1 875/6/GAR PC A02/MF A01 


Journal article, 
Noe ae Tee een ee. 
Yaffe. 1987, 17p Rept no. NMRI-87-10 

Pub. in Anatomical Record, v217 p274-289 1987. See 
also 2, AD-A181 874. 


Human Natural Killer cell activity is known to be asso- 
ciated with a population of large granular aoe 
(LGL) exhibiting several immunophenotypic 

markers Leu-11a (NKP-15), Leu-7 (HNK-1) 
Leu-3a (T4), and Leu-2a (T8). Based upon correlation 
with cytolytic activity, Leu-11a is now considered the 
most specific antigenic marker for human NK cells. 
Present investigation compared the ultrastructure of 
cells expressing Leu-11a, Leu-7, Leu-3a, and Leu-2a, 
both in human peripheral blood lymphocytes (PBL) 
and the purified LGL fraction. Subcellular cytochemical 
reactions were investigated in Leu-7(+) Leu-11a(+) 
PBL or LGL and in cells corbgees with K562 (indicat- 
ing KN potential). Results showed that the 
Leu-7(+)/Leu-11a(+) cells were the most abundant 
KN cells in PBL. Cytochemical studies showed that 
electron-dense cytoplasmic — and PTA typical 
of the Leu-11a(+) cells and Leu-7(+) cells contained 
glycoprotein, acid tase, and arylsulfatase. The 
coexistence of intact PTA or degenerating PTA in the 

same vacuoles with paracrystalline inclusions 
ed that the latter are possibly derived from PTA. 


743,657 
0E87008237/GAR PC A08/MF A01 


Lawrence Berkeley Lab., CA. 
Metaliothionein Genes 


of Mammalian Metalio 
— Coli and in Saccharomyces Cerevi- 
Thesis, 
Y. M. Hou. Aug 86, 164p LBL-22058 
Contract ACO3-76SF00098 
Portions of this document are illegible in microfiche 
products. 


The metallothionein genes of mouse and human were 
expressed in Escherichia coli and in Saccharomyces 
cerevisiae, respectively. The mammalian metallothion- 
ein genes code for a group of proteins that are low 
molecular weight, rich in cysteine and capable of bind- 
ing heavy metal ions such as cadmium (Cd sup +2 ) 
and zinc (Zn sup +2 ). Expression of a metallothionein 
gene renders bacteria and yeast more resistant to 
heavy metal ions under a variety of growth conditions. 
This effect is specific for metallothionein because of 
gene expression is inactivated, bacteria and yeast 
become sensitive to metals. In addition, bacteria show 
a preferential incorporation of Cd sup +2 ions upon 
gene expression and contain a protein species that is 
readily labelled by ( sup 35 S)cysteine. Yeast also con- 
tain a protein of a similar molecular weight as the 
mammalian species but show characteristics that indi- 
cate the cells are under stress. Expression of metal- 
lothionein has a toxic effect on the microorganism, es- 
pecially for yeast. The amounts of metallothionein de- 
tectable in both bacteria and yeast lysates are low. 
Several experiments suggest that metallothionein is 
quickly degraded in the presence of cell lysate. The 
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low level of gene expression and/or the degradation of 
the gene product make it difficult to detect the ex- 
pressed metallothionein in the bacterial or yeast 
lysate. 133 refs., 32 figs. 12 tabs. (ERA citation 
12:025863) 
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N87-23135/3/GAR 
(Order as N87-23120 PC A07/MF A01) 


V. V. Makarovskiy, A. * Khalangot, Y.A. 
Shafranskiy, and G. F. Kryzhanovskaya. 16 Dec 86, 


8p 
In Its USSR Report: Space and Aerospace 
Medicine, v20 n5 p100-107 t 86. Trans. into 


English from Kosmicheskaya a | Aviakosmi- 
—— (Moscow, U ). 120 n5 p69-75 


eet SPS Os Some of 


blood. The test of the three 
pene gene And crete apie - 


lation coefficient 
0.64 to 1.00. 


enpeenee 
. The corre- 
the enzymes varied from 

‘the end of the study alkaline phospha- 


and greater stability of calcium and phosphorus. 
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N87-23141/1/GAR 
Order as N87-23120 PC A07/MF wid 


t 86. Trans. into 
| Aviakosmi- 
), v20 n5 p90-91 


it was found that a variable magnetic 

at a frequency of 8 Hz at a voltage 10 to 

100 times greater than that of the field 
causes some biological functional c' varying in 
complexity. Experiments were conducted on white rats 
to investigate these findings. 
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PATENT-4 670 394 Not 7 NTIS 

a of Health and Human Services, Washing- 

ton. 

a. and Culture of ——y Medullary Endo- 
Celis Producing Blood Clotting Factor 

Vike. 

Patent, 

H. B. Pollard, R. Ornberg, D. Banerjee, M. Youdim, 

and P. Lelkes. Filed 16 84, patented 2 Jun 87, 

12p PB87-207841, PAT-APPL-6-672 451 

Supersedes PB85-156131. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.00. 


The present invention discloses a new line of endothe- 
lial cell of adrenal medullary origin capable of produc- 
ing blood clotting Factor Vill:C. A method of isolati 
and culturing said cell line has also been disc’ 
Factor VIll:C is useful in treating hemophilia. 
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Bioconversion of Methane and Hydrogen to Or- 
Materials for Chemical industry, 
. Fukui. 1986, 10p 
Text in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v49 p279-288 1986. 


Novel methods for biochemical conversion of methane 
and hydrogen to organic materials were investigated. 
Three approaches carried out are as follows: (1) 
screening of methanol-accumulati strains from 
methane-utilizable microorganisms; (2) determination 
of microbiological system for formate synthesis from 
inorganic gases; (3) designs of apparatus for isolation 
and cultivation of the novel microorganisms, thermo- 
philic-barophilic-chemolithotrophic. Approach 1 - Suc- 
cessful results were not obtained in screening of meth- 
anol-accumulating strains from methane-utilizable 
bacteria. Approach 2 - Suitable bioconversion system 
for formate synthesis from H2 and carbonate could be 
established; the bacterium, a formate-utilizable meth- 
anogen (strain HU) accumulated 47 g formic acid in 
one-liter culture medium per 2 days. Approach 3 - 
Thermophile-barophile-chemolighotrophs are consid- 
ered to be useful tools for biomass production from 
gaseous inorganic sources, so that cultivation appara- 
tus for the bacteria was designed and is going to be 
manufactured for trial. 


743,662 
PB87-200739/GAR 
(Order as PB87-200721/GAR, PC E04/MF 
E01) 


Fermentation Research Inst., Yatabe (Japan). 
Potent Platelet 


Staurosporine, a 

hibitor from a ‘Streptomyces’ 
S. Oka, M. Kodama, H. Takeda, 
Suzuki. c1987, 8p 

Included in Report of the Fermentation Research Insti- 
tute, n67 p17-23 Mar 87. 


The authors found a potent platelet aggregation inhibi- 
tor in the culture broth of Streptomyces strain M-193. 
The inhibitor was purified as white crystals and investi- 
gated; it was identified as staurosporine. The inhibitor 
has no effect on thrombin-induced platelet aggrega- 
tion or membrane stabilization against heat-induced 
hemolysis. 


. Tomizuka, and H. 
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PB87-200747/GAR 
(Order as PB87-200721/GAR, PC E04/MF 


E01) 

Fermentation Research Inst., Yatabe (Japan). 

of a New Peptidase Specific to D- 
Amino Acids by a ‘Nocardia’ Sp., 
M. Sugie, H. Sucuki, H. Tanaka, and N. Tomizuka. 
c1987, 12p 
Included in Report of the Fermentation Research Insti- 
tute, n67 p25-35 Mar 87. 


A new intracellular enzyme which specifically hydro- 
lyzes the peptide bonds adjacent to D-amino acids 
was found, and was widely observed in the genera of 
Streptomyces and Nocardia. Nocardia orientalis IFO 
12806 (ISP 5040) was slected as the best strain for the 
enzyme production. Cells of the strain produced at 
least two kinds of the enzyme. 
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PB87-203154/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Inhibition of Aromatase Cytochrome P-450 (Estro- 
eas by Derivatives of alpha-Naphtho- 


Journal article, 

J. T. Kellis, S. Nesnow, and L. E. Vickery. c1986, 7p 
EPA/600/J-86/376 

Pub. in Biochemical Pharmacology, v35 n17 p2887- 
2891 1986. Prepared in cooperation with California 
Univ., irvine. Dept. of Physiology and Biophysics. 


alpha-Naphthoflavone (ANF; 7,8-benzoflavone) is a 
potent competitive inhibitor of human aromatase cy- 
tochrome P-450 (J.T. Kellis, Jr. and L.E. Vickery, Sci- 
ence 225, 1032 (1984)). The authors have further in- 
vestigated inhibition of aromatase by several deriva- 
tives of ANF. Using human placental microsomes and 
40nM and androstenedione as substrate, the com- 
pounds tested and their | sub 50 values were: ANF, 
0.07 microM; 2-(2-naphthyl)-4H-naphtho 1,2b pyran-4- 
one, 1.0 microM; 7,8-benzoisofiavone,identical with 
100 microM; and 2-phenyl-4Hnaphtho 1,2b furan, > 
100 microM. These findings show the necessity of the 


184 VOL. 87, No. 19 


keto group of ANF in its binding to the enzyme and the 
importance of size and of substitution of the 
a phenyl ring. ( ight (C) Pergamon Jour- 
nals, Ltd.) 
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PB87-205209/GAR PC A08/MF A01 

— Service, Ogden, UT. Intermountain Research 
tation. 

Plants of the Seven Devils Mountains of Idaho--An 

Annotated Checklist. 

Forest Service Geer, technical r 

R. T. Bingham. 87, 151p FSG RUINT- 219 


The Seven Devils Mountains of west-central Idaho rise 
to almost 9,400 ft elevation, but occupy a very narrow 
strip of mostly Hells Canyon Wilderness lands lyii 
tween the Snake and Salmon River draii . Plant 
taxa are checklisted for these mountains. lections 
representing 722 taxa are annotated as to collector's 
names and accession numbers, herbaria where de- 
posited, and locality, elevation, and habitat of the coi- 
lection site. Data came from 2,700 collections iound in 
seven herbaria, of from field collection notes of 13 dif- 
ferent plant collectors. 


Clinical Medicine 


743,666 

AD-A181 300/5/GAR PC A02/MF A01 

Utah Univ., Salt Lake City. School of Medicine. 

ates om the Pathogenesis of —— A and 
ty Studies on a Hepatitis A V: 

‘anal rept. 15 Jan 86-14 Jan 87, 

E. Ehrenfeid, O. C. Richards, and D. F. Summers. 14 

Mar 87, 17p 

Contract DAMD17-85-C-5020 


The objectives of this work are to further knowledge of 
the pathogenesis of hepatitis A virus (HAV) infection in 
man, and to develop recombinant expression vectors 
for HAV antigens that can be used to stimulate muco- 
sal immunity. Viral CDNA sequences e' ing the viral 
capsid protein, VP1, have been cloned into several 
bacterial expression vector plasmids, and in one case, 
efficient production of a fusion protein containing VP1 

has been obtained. This fusion protein has 
been partially purified and used to induce antiserum in 
a rabbit. The resulting antibodies react with VP1 from 
purified virions, but do not immunoprecipitate or neu- 
tralize intact virus. The immunized rabbit, however, ap- 
peared to produce a secondary, anamnestic response 
to challenge with a sub-immunogenic dose of intact 
virus. Additional plasmid constructions have been de- 
signed to express other forms of VP1 protein and are 
currently under development. An in situ hybridization 
procedure has been developed, using probes pre- 
pared for our cloning studied. This procedure detects 
HAV-infected cultured cells with high sensitivity, and 
has been successfully applied to the analysis of liver 
biopsy material from HAV-infected Aotus monkeys, 
provided by Walter Reed. We have developed a dot 
blot hybridizaiton test to evaluate the course of infec- 
tion in cultured cells. 


743,667 

AD-A181 391/4/GAR PC A04/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Combat E Expert System 
(CEMES) Project. Phase 1. 

Interim rept. Nov 85-Aug 86, 

D. E. Landon. Mar 87, 60p Rept no. USAARL-87-4 


The nrg | development of an expert system 
(designated CEMES: Combat Emergency Medicine 
Expert System) designed to diagnose and treat hemor- 
rhagic shock under battlefield conditions is being con- 
ducted. This report outlines the project's rationale and 
documents the major design concepts underlying the 
exploratory development of CEMES. The project is 
being conducted in two phases. The first phase has 
been completed, consisting of the design of a basic 
CEMES that can diagnose hemorrhagic shock and 
simulate fluid infusion treatments. This report summa- 


rizes the interim progress of this project at Phase |. 
Keywords: Logistics; Medical services; Field condi- 
tions; Diagnosis(Medicine). 
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Utah Univ. Medical Center, Salt Lake City. Laser Inst. 
Utah Biomedical-Ph Sciences Applications 
of Free Electron Lasers. 

Annual rept. May 86-Apr 87, 

J. A. Dixon, R. C. Straight, and P. C. Taylor. 7 May 
87, 241p 

Contract NO0014-86-K-0258 

Availability: Document partially illegible. 


Work is presented on the operation, beam characteris- 
tics, and biomedical-materials research and sapphire 
fiber development with the Stanford Mark III free Elec- 
tron Laser. The MK lil FEL has been operated in the 
wavelength range of 2 micrometers to 4 micrometers 
at up to 4 mJ per pulse (1-2 microsec). Irradiances as 
high as 800 GW/cm2 have been obtained with pulse 
durations as low as 350 femto seconds. Preliminary 
Studies with sapphire fibers are underway in the 2-4 
micrometer range. Preliminary studies with biological 
samples including gallstones, kidney stones and egg 
shells and in vivo soft tissue samples including albino 
mouse ear skin and vasculature and with semiconduc- 
tor materials have been carried over a biologically im- 
portant water absorption peak (approximately 2.94 mi- 
crometers) has been demonstrated. 
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AD-A181 668/5/GAR PC A03/MF A01 

Medical Coll. of Georgia, ty Research Inst. 

Role of Fibronectic in Wound Healing. 
October 1, 1985-March 31, 1986. 

Final rept. 1 Oct 83-31 « ‘. 

A. C. Reese. 12 Sep 86 

Contract DAMD17-83-C- 3245 


The purpose of the project was to determine if local or 
temic manipulation of -wovene I fibroconnectin 
n, a normal plasma and extracellular matrix glyco- 
Th levels affects the rate of wound healing. Initial 
experiments were designed to determine if Fn is in- 
volved in opsonization of effete cells and tissue debris 
for removal by tissue macr . Within two hours 
after wounding and injection of fluorescene-labeled 
Fn, tissue debris at the wound site was coated with Fn, 
and dammaged cells were also coated by 24 hrs. By 
48 hrs, macrophages at the site of injury had phagocy 
tized Fn coated tissue debris and/or cells. Thus, effete 
materials at the wound site are quickly labeled by 
plasma Fn for removal by tissue macrophages. Subse- 
quent experiments were done to determine if Fn en- 
hanced the healing rate of dermal injuries. Rat Fn was 
suspended in various inert carriers and used to treat 
full thickness skin lesions on rats. Fn in several carriers 
was effective in stimulating significantly faster wound 
healing than was seen with the carrier mixed with PBS. 
Further experiments showed that treatment once a 
day for two days was as effective in enhancing wound 
healing as more prolonged treatment. A single treat- 
ment with Fn on the day of the injury enhanced wound 
healing but not as much as treatment for two days. 
One could also delay starting treatment for a few hours 
after injury and still significantly improve the healing 
rate. 


743,670 

AD-A181 671/9/GAR PC A06/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Estimation of Coronary Artery Dimensions from 
Angiograms. 

Technical rept., 

T. N. Pappas. Apr 87, 124p Rept no. TR-528 

yo NO00014-81-K-0742, Grant NSF-ECS84- 
0728 


A new approach is presented for the measurement of 
the severity of coronary obstructions from coronary 
angiograms. An angiogram is an x-ray picture of arte- 
ries in which a contrast agent has been injected. Exist- 
ing techniques are heuristic and their performance is 
not satisfactory. The proposed approach exploits the 
characteristics of the signals involved. A model of the 
film density of the coronary angiograms is developed 
and used to estimate the diameter and cross-sectional 
area at each point along the vessel. The model ac- 
counts for the structure of the vessel and background, 
as well as the distortions introduced by the imaging 
system. Both a one-dimensional and a two-dimension- 





al model of the angiogram are presented. The algo- 
rithms are tested on synthetic data, on x-rays of con- 
trast-medium-filled cylindrical phantoms, and on real 
coronary angiograms. Both algorithms are shown to 
have better » th than current methods. More- 
over, the two-dimensional algorithm is better than the 
one-dimensional algorithm. 
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in Tissues during Infectious 
— Bioenergetics of Infection and Exer- 


Annual progress rept. no. 12, 1 Jul 76-30 Jun 77, 
R. L. Squibb. Jun 77, 23p 
Contract DA-49-193-MD-2694 


Exercise has been cat ed as forced, voluntary 
and involuntary. Treadmills and running wheels have 
been modified so that investigations can be made of 
each type of exercise in interaction with infectious dis- 
ease. Rats exercising by voluntarily turning treadmills 
on and off had a high preference for treadmill speeds 
of 24.4 m/min which persisted despite changing work- 
loads. These data are vital for the design of future ex- 
periments involving voluntary and forced exercise 
interactions with infectious disease. Preliminary stud- 
ies showed that rats infected with S. typhimurium and 
given voluntary access to running wheels had less dis- 
ease involvement and lower mortality rates than sub- 
jects not given access to running wheels. Keywords: 
Energy utilization; Protein metabolism; Newcastle dis- 
ease. 
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Local and Systemic Responses to Shi- 
= infection in Rhesus eys, 

. Dinari, T. L. Hale, and S. W. Austin. May 87, 6p 
Pub. in Jnl. of Infectious Diseases, v155 n5 p1065- 
1069 May 87. 


Shigella infections are initiated at the surface of the 
colonic mucosa, and dissemination beyond the intesti- 
nal tract is rare. Therefore, the colonic antibody re- 
sponse to Shigella infection is of particular interest. In 
the current study, this mucosal antibody response has 
been characterized in a group of rhesus monkeys chal- 
lenged with Shigella flexneri serotype 2a. It has previ- 
ously been shown that five polypeptides, designated 
140 kDa (kilodalton) and a, b, c, and d, are the principal 
proteinaceous antigens recognized by IgG in conva- 
lescent serum from monkeys or humans infected with 
S. flexneri serotype 2a or Shigella sonnei. These anti- 
genic proteins are encoded by the 120- or 140-mega- 
dalton (MDa) plasmids that are associated with the in- 
vasive phenotype in virulent strains of all shigella sero- 
types and in enteroinvasive strains of Escherichia coli. 
The current study indicates that, in addition to a serum 
IgG response, a major | and IgA response in the 
colonic mucosa is elicited by these plasmid-coded po- 
lypeptides. 
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Hepatobiliary Kinetics After Whole Body Irradia- 
tion, 

A. Durakovic. Sep 86, 4p Rept no. AFRRI-SR86-38 
Pub. in Military Medicine, v151 n9 p487-489 Sep 86. 


The purpose of this investigation was to study hepato- 
biliary kinetics after whole body gamma irradiation. 
Two groups of nine male beagle dogs were irradiated 
with a single whole body dose of 4 and 8 Gy Cobalt-60 
photons. Each animal was injected with 2 mCi Tc-99m 
DISIDA and scintigraphic studies were obtained with 
gamma camera with parallel hole multipurpose colli- 
mator. The parameters studied included: peak activity 
of the liver and gallbladder and galibladder and intesti- 
nal visualization from the time of Tc-99m DISIDA ad- 
ministration. Total and indirect bilirubin, LDH, SGOT, 
and SGPT determined as baseline studies before irra- 
diation and at different time intervals after irradiation 
were not changed in irradiated animals. Whole body 
Co-60 irradiation with 4 and 8 Gy produced no signifi- 
cant changes in the Tc-99m DISIDA visualization of 
the gallbladder or in the peak activity in the gallbladder 
or the liver 1 and 7 days after irradiation. Intestinal vis- 
ualization occurred significantly earlier in 8 Gy Co-60 
irradiated animals on both day 1 and day 7 postirradia- 
tion, compared to baseline values where it was never 


observed before 195.0 minutes. Gallbladder emptying 
is significantly accelerated after 8 Gy but not after 4 Gy 

gamma irradiation. These observations suggest 
that gamma irradiation stimulates gallbladder contrac- 
tility without modifying intrahepatic biliary kinetics. 
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Stimulation of T Cells the CD3/T-Cell Re- 
ceptor Compiex: Role of Cytoplasmic Calcium, 
Protein Kinase C Translocation, and Phosphoryla- 
tion of pp60(c-src) in the Activation Pathway. 
Journal article, 

J. A. Ledbetter, L. E. Gentry, C. H. June, P. S. 
Rabinovitch, and A. F. Purchio. Feb 87, 8p Rept no. 
NMRI-87-17 

oo ss Molecular and Cellular Biology, v7 n2 p650-656 


Stimulation of T cells or the Jurkat T-cell line with solu- 
ble antibodies to the CD3/T-cell receptor complex 
causes mobilization of cytoplasmic Ca(2+), which is 
blocked by pertussis toxin but not by ethylene glycol- 
bis(beta-aminoethy! ether)-N,N,N’,N’ tetraacetic acid, 
and translocation of protein kinase C activity from the 
cytoplasm to the membrane. Such stimulation also 
causes phosphorylation of pp60 superscript c-src at an 
amino-terminal serine residue. These activities are 
consistent with induction of phosphatidylinosito! me- 
tabolism after antibody binding. Anti-CD3 stimulation 
with antibody in solution, however, does not cause 
Jurkat cells to release interleukin 2 and blocks rather 
than induces proliferation of T cells. induction of inter- 
leukin 2 nop by Jurkat cells and proliferation by 
normal T cells requires anti-CD3 stimulation with anti- 
body on a solid support, such Sepharose beads or a 
plastic dish. Thus, we examine tion of 
pp60 superscript c-src after stimulation of Jurkat cells 
with anti-CD3 in solutions or on solid phase. Both of 
these cause serine tion of pp6O super- 
script c-src that was indistinguishable even after 4 h of 
stimulation. These results indicate that the mode of 
anti-CD3 stimulation (in solution or on solid phase) 
controls a cellular function that modifies the conse- 
quences of signal transduction through phosphatidy- 
linositol turnover. Keywords: Lymphocytes. 
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Brief —> of Severe Arterial Hypertension In- 
duces ed Deterioration of Function and 
Worsens Flow after Transient Multifocal 
Cerebral ischemia. 

Journal article, 

A. J. Dutka, J. M. Hallenbeck, and P. Kochanek. Apr 
87, 12p Rept no. NMRI-87-21 

Pub. in Stroke, v18 n2 p386-395 Mar-Apr 87. 


Transient arterial hypertension occurs sporadically fol- 
lowing cerebral air embolism and may occur during the 
acute phase of stroke. This study used an animal 
mode! of multifocal cerebral ischemia induced by air 
embolism and reversed by recompression to assess 
the effect of induced hypertension on the evoked re- 
sponse recovery, local cerebral blood flow, intracranial 
pressure, and brain water in 19 anesthetized dogs 
(Canis familiaris). Six received 0.4 mil of air via the in- 
ternal carotid artery, 8 received intracarotid air and 10 
micrograms/kg norepinephrine to produce transient 
hypertension, and 5 received intracarotid saline and 
norepinephrine. The average evoked response recov- 
ery in the air-only group was 58.3 + or - 7.7% (mean 
+ or - SEM) of control after 4 hours of recompression; 
the air plus hypertension group recovery was 15.4 + 
or - 2.7% (p < 0.01). The final evoked response in the 
dogs receiving hypertension alone did not differ from 
control values. Seven of 8 dogs in the air plus hyper- 
tension group had very low blood flows; only 1 of 4 in 
the air-only group had very low flows. The amount of 
brain water and the intracranial pressure were not de- 
tectably different at the end of treatment among all 3 
groups. These results support a role for endothelial 
damage produced by air and hypertension in potentiat- 
ing the process of postischemic hypoperfusion. (Re- 
prints) 
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Field Trial in Mexico, of a Rapid Detection 
Method for in Anophiline Vectors with Low 
Infection Rates. 

Journal article, 

J. M. Ramsey, D. N. Brown, J. L. Aron, R. L 
Beaudoin, and J. F. Mendez. 1986, 6p Rept no. 
NMRI-86-24 

Pub. in American Jnl. of Tropical Medicine and Hy- 
giene, v35 n2 p234-238 1986. 


A method ceneninn filtration of up to 100 macerat- 
ed mosquitoes in a batch, followed by fixation with glu- 
taraldehyde and concentration of filtrate by centrifuga- 
tion has been developed to rapidly assess malaria in- 
fection in anopheline mosquitoes. Determination of the 
presence of sporozoites is made by observation of a 
sample of the final filtrate with a phase microscope. 
The method is simple and field adaptable, essential 
factors for the application of any technique to large 
scale field ations. Application of the technique in 
El Gancho, , Mexico, in February 1984 yielded 
an infection rate for Anopheles albimanus. 
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Simulators) — A Reappraisal Polymor- 
and Among MLS(a), MLS(C), and 

MLS). 

Journal article, 

R. Abe, J. J. Ryan, and R. J. Hodes. Apr 87, 18p 

Rept no. NMRI-87-19 


Pub. in Jni. of Experimental Medicine, v165 p1113- 
1129 Apr 87. 


Only two sets of antigenic determinants are recog- 
nized by T lymphocytes at uniq igh precursor fre- 
quencies: those encoded by the and those en- 
coded by Mis. The structural as well as functional char- 
acteristics of MHC products have been extensively 
analyzed. in contrast, little information concerning the 
nature of Mis genes or their products is available. Al- 
though it was originally described that the Mis locus on 
chromosome 1 is composed of four alleles that 
encode polymorphic cell surface structure the issues 
of polymorphism and allelism in the Mis system have 
been controversial for some time. In the present study, 
T cell clones were generated by continuous stimula- 
tion of b10.BR (H-2 superscript k, Mis superscript b) T 
cells by CBA/J (H-2 superscript k, Mis superscript d) 
stimulators and they were used to analyze the relation- 
ship of putative Mis superscript a, Mis superscript c, 
and Mis superscript d determinants. All clones prolifer- 
ated in response to determinants expressed by CBA/J 
simulators. In addition, each of these clones exhibited 
a second reactivity to either AKR/J H-2 superscript k, 
Mis superscript a or C3H/HeJ (H-2 superscript k, Mis 
superscript c) stimulators. No clone responded to both 
AKR/J and C3H/HeJ. These findings suggest a new 
concept of the polymorphism and genetics of the Mis 
system. Keywords: Antigens: Major Histocompatibility 
complex (MHC). 
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A. L. Harabin, and L. E. Farhi. Mar 87, 16p Rept no. 
NMRI-87-14 

Pub. in Undersea Biomedical Research, v14 n2 p133- 
147 Mar 87. 


The time course and terminal effects of normobaric 
oxygen exposure on the gas transport chain were 
st in awake, catheterized rabbits exposed to air 
for 96 h or 100% molecular oxygen until death. O2- 
breathing animals survived 60.2 h. Partial arterial 
oxygen pressure increased and was maintained until 
within 4.9 h of death. Mixed venous O2 tension rose 
sharply but transiently upon O2 exposure. In most ani- 
mals, death followed a precipitous fall in Partial arterial 
oxygen pressure a moderate rise in Pa(CO2), and a 
drop in pHa. The terminal acidosis was largely meta- 
bolic, nearly half due to lactic acidemia. There were 
transient appearances of metabolic acids — in the 
exposures before the Pa(CO2) decreased. Further- 
more, in the last hours, fixed acids appeared when 
Pa(CO2) was unchanged or slightly decreased, but 
before the animal became hypoxemic. Metbolic acido- 
sis without arterial hypoxemia could results from cardi- 
ac insufficiency, or alterations in metabolism, or in pat- 
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terns of distribution of blood flow within peripheral 
beds. Thus normobaric O2 exposuer has precipitous 
and terminal effects on pulmonary gas exchange, but 
arterial hypoxemia is not necessarily the cause of 
death. Keywords: toxicity; pressure at 
505 hemoglobin saturation(P50); Shunts. (Reprints) 
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Contract ACO02-76CH00016 
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products. 


Of the various tin compounds studied, stannous gluco- 
heptonate proved to be the most effective tinning 

oogent for labelling blood cells with technetium 99. 

less tin was needed to achieve a rapid and satis- 
factory intracellular Sn(il) content. Less Snili) re- 
mained extracellular, facilitating its removal by oxida- 
tion or washing. Hi /sup 99m/Tc-labeling effi- 
ciencies are obtained for RBC, leukocytes, and plate- 
lets. Label stability in vitro was higher (2 to 3% wash- 
out from /sup 99m/Tc-RBC, and approx. 10% from / 
sup 99m/Tc-leukocytes and platelets, upon pr 
incubation with saline or plasma). The order of effec- 
tiveness for the tinning agents tested is glucohepton. 
ate > citrate > > DTPA > PYP. 4 refs., 6 figs. (ERA 
citation 12:025874) 
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Dementia: Guidelines for Diagnosis and Treat- 


ment. 
Information bulletin. 
10 Oct 85, 55p VA/IB-18-3 


The Information Bulletin sets forth goals and principles 
for Veterans Administration health care professionals 
to use in diagnosing, treating, and caring for patients 
with dementia. It focuses on Clinical issues rather than 
on any one professional service, care unit, or bed sec- 
tion. It is designed for use by health care professionals 
in such disciplines as medicine, nursing, psychology, 
occupational and rehabilitation therapy, and social 
work, particularly by members of teams providing care 
to dementia patients. 
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a Cell Line Maximally Secreting Human 


Rept. no. 3 (Final), 
S. Rose, P. C. Brown, and M. Costello. 12 May 87, 


3p 
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Progress in developing cell sorting techniques which 
are capable of selecting cells which secrete certain 
proteins of interest such as acetyicholinesterase has 
been made. Model systems using hybridoma cells 
have indicated that the fluorescence activated cell 
sorter (FACS) may be used to accomplish this goal. 
Specifically, antibody secreting cells were enriched 
using this technique from a larger population of nonse- 
creting cells. However, this technique could not be de- 
veloped sufficiently during the contract period to be 
brought to bear on the isolation of cells secreting ace- 
tycholinesterase. As an alternative, we would continue 
development of the cell sorting approach and simulta- 
neously provide up to 100 mg of acetylocholinesterase 
from a cell line that Dr. Sadoff would provide. After ap- 
proximately 60 days of growth in our large scale cell 
culture system, we were able to process 15 mg. of 
product from approximately 2600 liters of conditioned 
medium. The final product provided to Col. Sadoff con- 
tained approximately 5 mg. after purification. Key- 
words: Cultures(Biology) 
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Ki ee 1986. 

lerence rep 
C. F. 5 edn: Sourath. 27 May 87, 30p Rept no. 
ONAL-7-009-C 


The topics covered at this conference included the 
synthesis of foreign products in E. coli, expression of 
cloned genes in yeast and cultured mammalian cells, 
the introduction of cloned genes into whole animals 
and plants, and studies on a number of specific genes 
which have a significant clinical potential. Presenta- 
tions on these topics are summarized. Keywords: Mo- 
lecular biology; Genetics; and Bioengineering. 
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Role of Guanine Ribonucieotides in the Regulation 
of Myeloid Cell Maturation, 

D. G. Wright. Jan 87, 5p 

Pub. in Blood, v69 n1 p334-337 Jan 87. 


Induced maturation of the human myeloid leukemia 
cell line, HL-60, is associated with a selective down- 
regulation of guanine ribonucleotide synthesis and de- 
pletion of intracellular inosine triphosphate (GTP) 
and guanosine ite (GDP) pools. Inhibitors of 
the enzyme, inosine ite (IMP) dehydro- 
genase, which catalyzes the initial rate-limiting step of 
guanylate synthesis from the central intermediate IMP, 
are potent inducers of myeloid maturation in these 
cells. Induced maturation of HL-60 cells is prevented 
or impaired if intracellular concentrations of guanine 
ribonucleotides are maintained at high levels. HL-60 
cells can utilize exogenous nine and guanosine to 
maintain GTP and ‘GOP poo is through a salvage path- 
way that bypasses guy synthesis from IMP. 
Moreover, incubation of HL-60 cells with guanosine or 
guanine prevents both the depletion of intracellular 
guanine ribonucieotides and the induction of myeloid 
maturation caused by the IMP dehydrogenase inhibi- 
tor, tiazofurin. These findi provide strong additional 
support for the concept that terminal myeloid differen- 
tiation is influenced by a guanine ribonucleotide-de- 
pendent regulatory system. (Reprints). 
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Rapid Communication Neutron-induced Free Radi- 
cals in Oriented DNA, 

C. M. Arroyo, A. J. Carmichael, C. E. Swenberg, and 
L. S. Myers. 1986, 7p Rept no. AFRRI-SR86-34 

Pub. in international Jnl. Radiation Biology, v50 n5 
p789-793 1986. 


Electron spin resonance (e.s.r.) of solid state oriented 
deoxyribonucleic acid (DNA) irradiated with neutrons is 
of interest because it offers, at low temperatures, an 
opportunity to study structural features of the free radi- 
cals formed in oriented macromolecular samples. In 
addition, it provides further information about the 
mechanism of radiation damage in living systems. In 
previous studies, e.s.r. spectroscopy has been applied 
to observe the effects of gamma and u.v. radiation on 
oriented DNA fibres. With u.v. and gamma radiation, a 
mixture of anionic free radicals on thymine and cation- 
ic free radicals on guanine has been reported. The 
e.s.r. spectra obtained in those studies depended on 
the orientation (parallel or perpendicular) of the fibres 
in the magnetic field. However, when the full u.v. spec- 
trum is used to irradiate the oriented DNA fibres, an 
eight-line e.s.r. spectrum is observed. This additional 
e.s.f. spectrum corresponds to the hydrogen addition 
radical on thymine (TH). The e.s.r. spectrum of TH is 
nearly isotropic. 
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Evidence of de novo Membrane Generation in the 
Mechanism of Mast Cell Secretory Granule Activa- 


tion, 

S. P. Chock, and E. A. Schmauder-Chock. 15 Oct 85, 
7p Rept no. AFRRI-SR86-35 

Pub. in Biochemical and Biophysical Research Com- 
munications, v132 n1 p134-139, 15 Oct 85. 


Overwhelming evidence has suggested that granule 
matrix swelling and the enlargement of the perigranu- 
lar membrane are early morphological indicators of 
mast cell granula activation (1-3). Since excess mem- 
brane in the form of folds or inclusions has not been 
observed in the quiescent granule and it is known that 
membrane cannot stretch ond 2-3% of its original 
area (4), it is necessary to consider that new mem- 
brane is generated during granule activation. Fusion of 
this newly generated membrane with the perigranular 
membrane would enable the granule to expand and 
the perigranular membrane to lift from the surface of 
the granule matrix. By using various ultrastructural 
techniques, the authors found that: First, rapid-freez- 
ing and freeze-substitution of mast cells reveals the 
presence of membrane vesicles associated with acti- 
vated or secreted granules. Second, purified granules 
after removal of their perigranular membrane can gen- 
erate membrane vesicles. And third, membrane vesi- 
cles and the fusion of these vesicles with the perigran- 
ular membrane have been observed using a simulta- 
neous activation, fixation, and membrane enhance- 
ment (SAFME) procedure. Reprints. 
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The chromosomal localization of the ee for UDP-ga- 
lactosyltransferase (glycoprotein 4-B-galactosyltran- 
ferase, EC 2.4.1.38) has been proposed that galacto- 
syltransferase is associated with the mouse T/t com- 
plex which has been localized to mouse chromosome 
17. These results show that galactosyltransferase is 
not encoded within the T/t complex. Keywords: 
Clones; Deoxyribonucleic acids; Chromosome map- 
ping; Recombinant DNA. (Reprints) 
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The principles of image cytometry are discussed and 
their application to problems of clinical relevance is il- 
lustrated. Image cytometry is based on familiar tech- 
nology, it now is commercially available and is relative- 
ly inexpensive, and it is ready to be applied directly in 
the clinical laboratory. Image cytometry, when used as 
an adjunct to conventional pathodiagnosis and clinical 
evaluation, will provide pathologists and clinicians with 
a technique of great diagnostic power. It will assist in 
establishing the prognosis and therapeutic response 
of patients, particularly those suffering from malignant 
and premalignant conditions. Routine application of 
cytometry, both image and flow, will improve the qual- 
ity and rationale of patient therapy and so will lead to 
better health care and possibly to lowered morbidity 
and mortality. 19 refs., 3 figs. (ERA citation 12:025866) 
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The maize R gene exhibits various features of regulat- 
ed gene expression. Alleles collected from diverse ge- 
— sources govern the presence and distribution 
of anthocyanin pigmentation, pliant part by plant part. 
Some alleles confer stable patterns of pigmentation, 
while others confer unstable somatic phenotypes with 
frequent germinal mutations. A remarkable change in 
expression occurs when certain alleles are combined 





as heterozygotes. Efficient analysis of such phenom- 
ena requires a basic understanding of allelic organiza- 
tion. R is = on a modular basis, with polymor- 
phism both for number and kind of unit. An allele may 
Carry one such unit, or two or more associated with 
duplicated chromosome segments. When multiple, 
each unit mutates independently, with its variants con- 
Stituting a single complementation group. Because 
such units behave as separate genes, they have been 
referred to as “genic elements”. Alleles organized as 
gene complexes often have been utilized in the discov- 
ery and initial description of phenomena of R regula- 
tion. When this is so, subsequent analysis proceeds in 
two stages. The complex is first fractionated by recom- 
bination into simpler derivatives that manifest the phe- 
nomenon. Such derivatives, preferably carrying a 
single element, are then candidates for detailed analy- 
sis. For the present study, insertional mutagenesis 
using transposable sequences proved the most effec- 
tive means of producing R variants for fine structure 
Study. It was also necessary to describe the pattern of 
recombination that prevailed in this region when inser- 
tions were present. With the advent of molecular clon- 
ing of maize genes by transposon tagging, a more 
direct means of investigating R structure was envi- 
sioned. 12 refs. (ERA citation 12:025867) 
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Pub. in Mutation Research 170, p133-143 1986. Pre- 
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Morphological transformation, cell survival, chromo- 
somal aberrations and micronuclei were measured in 
C3H/101/2CL8 cells after 24 hour exposure to amsa- 
crine. A weak but dose-related increase in the percent- 
age of dishes containing transformed foci occurred. As 
previously reported for alkylating agents, this effect 
was increased by treating 5 days instead of 1 day after 
plating. There was no evidence for gene mutation at 
the Na/K ATPase locus, although amsacrine induced 
micronuclei in a large percentage of cells and chromo- 
somal aberrations, including interchange events and 
double minute chromosomes, in dividing cells. It would 
appear that transformation and chromosomal events 
may be related in amsacrine treated C3H/10T1/2CL8 
cells. The results strongly suggest that amsacrine has 
carcinogenic potential, possibly related to its chromo- 
some-breaking properties. (Copyright (C) 1986 Else- 
vier Science Publishers B.V.) 
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‘In this special report, OTA analyzes the economic, 
legal and ethical rights of the human sources of tissues 
and cells and also those of the physicians or research- 
ers who obtain and develop these biological materials. 
The study describes the potential of three rapidly 
moving technologies (tissue and cell culture, cell 
fusion to produce monoclonal antibodies, and recom- 
binant DNA) for manipulating human tissues and cells 
to yield commercially valuable products. The report in- 
cludes a range of options for congressional action re- 
lated to commercialization of human biological materi- 
als, regulation of research with human subjects, and 
disclosure of physicians’ commercial interest in patient 
treatment.’ 
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See also PB87-207536 

Library of Congress catalog card no. 87-619822 


‘Conducted by Louis Harris & Associates between Oc- 
tober 30 and November 17, 1986, among a — 
probability sample of 1,273 American adults, 
survey gathered information about public —*~: 
and opinion on science and technology issues in gen- 
eral, and tic engineering and biotechnology in 
particular. This background paper presents the data 
obtained from that survey.’ 


Ecology 


743,692 
AD-A181 626/3/GAR PC A03/MF A01 
Hoofdgroep Maatschappelijke Technologie TNO, Delft 


Netherlands). 
Sree of the Work 


Contaminant Mobility 
1985" Held in Buffalo, New York on 13-17 May 
1 
J. M. Mar . and J. W. Simmers. 27 Jan 87, 26p 
Rept no. TNO/R-87/023 


This paper presents the topics discussed at the Pro- 
ceedings of the contaminant mobility Working Group, 
various tables and charts, and a list of attendees. Dis- 
cussed are the methods of contaminant measurement 
and pathways for spreading contamination. 


743,693 
PB87-207494/GAR PC A15/MF A01 
Office of Tech Assessment, Washington, DC 


beg y to Biological Diversity. 
Mar 87, 3 OTA-F-330 


See also PB87-139200. Library of Congress catalog 
card no. 87-619803. 


Discusses technical and institutional interventions to 
maintain —— diversity, identifying five major 
issues for Congress might exercise certain op- 
tions. These issues = 4 str the national 
commitment, increasing the Nation's ability to maintain 
biological diversity, enhancing the knowledge base, 
supporting international initiatives, and addressing loss 
of biological diversity in developing countries. 


Electrophysiology 


743,694 
AD-A181 785/7/GAR PC A02/MF AO1 
— Forces Radiobiology Research inst., Bethesda, 


Se vane Gap & Cesneys 


Electrophysiology, 
T. Pelimar. 1986, 13p Rept no. AFRRI-SR86-46 
Pub. in Electrophysiological Techniques in Pharmacol- 
ogy, P91-102 1986. 


Voltage clamping is a very important technique in neur- 
ophysiology. It provides a direct method of studying 
both intrinsic membrane currents and transmitter- or 
drug-induced currents. Until recently, many cells were 
unavailable for voltage clamping because their small 
size prevented impalement with two electrodes. A 
single-electrode circuit (SEC) was developed to pro- 
vide a means of voltage clamping with only one elec- 
trode. Dunn and Wilson 1977 demonstrated that the 
SEC could not be used to voltage clamp cat spinal mo- 
tononeurons in vivo. With the advent of a commercially 
available SEC, a number of laboratories have applied 
this technique to their preparations. Two methods are 
currently popular for voltage clamping small cells. The 
patch-clamp technique has proved especially suitable 
for cells in tissue culture, where the cell membrane is 
directly accessible to the electrode tip. The method 
described is suitable for all cells that can be impaled, 
either in vivo or in vitro. Much information can be ob- 
tained about the electrophysiological and pharmaco- 
logical properties of neurons simply by recording 
changes in membrane potential. The voltage clamp 
provides the added ability to control voltage and to 
monitor membrane current. The real power of the volt- 
age clamp lies in the study of voltage-dependent and 
time-dependent conductances 


743,695 
PB87-202032/GAR PC A06 
Arizona State Univ., Tempe. Center for Environmental 
Studies. 


743,698 
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Response to an Exotic Habitat by Arid Riparian 
Elevational 


Breeding E.rds an Gradient. 
Biological rept. ook 

W. C. Hunter. Apr 87, 103p Di-BR-CAP-CBIO-87-1 
Portions of this document are not fully legible. Spon- 


sored by Bureau of Reclamation, Phoenix, AZ. Arizona 
Projects Office. 


Differences in bird species occurrence in salt cedar 
(Tamarix chinensis) habitats have been noted among 
southwestern rivers in previous studies. Four study 
areas were established along the Gila River from 
Yuma to Safford, Arizona to further delineate any exist- 
ing trends in bird use of salt cedar. Salt cedar, cotton- 
wood (Populus fremontii), willow (Salix gooddingii), 
and honey mesquire (Prosopis) glandulosa) habitats 
were surveyed to determine it relationships 
at each sutdy area. Total numbers of species and indi- 
viduals (with only 10% doves considered) were similar 
for all salt cedar stands. However, species composi- 
tion differed greatly in their respective numbers at 
each salt cedar stand. ——— most permanent 
resident species breeding —_— pn and early 
een p ob mn A ‘om west to 
4 Bird groups most clearly demonstrating this trend 

were (1) riparian obligative, atory, midsummer 
breeders and (2) riparian facultative, permanent resi- 
dents from desert habitats. 


743,696 


PB87-864187/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield 


VA. 

mycorap : Instrumentation —" 
tions o January 
e07 (Citations trom the Ud. Patent Detabeee) 
Rept. for Jan 70-Jun 87. 
Jul 87, 55p 


b- bibliography contains citations of selected pat- 

ents concerning the instrumentation and applications 
of electr Applications include electrical 
stimulation of specific muscle groups to activate or 
strengthen muscles, to increase or decrease secre- 
tions, to improve hearing, and to pAaener prosthetic de- 
vices. Devices that convert electronic signals from 
muscles to an auditory or visual signal are also dis- 
cussed. Applications for these devices include uterine 
contraction monitors and biofeedback monitors. (Con- 
tains 111 citations fully indexed and including a title 
list.) 


Immunology 


743,697 
AD-A181 332/8/GAR PC A03/MF A01 
Flow Labs., inc., McLean, VA. 


mChatenges, Unaiionusied 
+ Challenges, . 
L. Potash. 16 Mar 87, 3 
Contract DAMD17- 96-C-0188 


Virus Type 3 (non-attenuated) Strain: CH- 
Foyt LOT No. 1 of April 1984 was satisfactorily 
safety-tested in accordance with the ines estab- 
lished by the FDA for live and inactivated vaccines. 
Keywords: Dengue-1; Dengue-3; Hepatitis A; Viral 
seeds; Vaccine. 


743,698 

AD-A181 544/8 . mes available NTIS 
San Diego Aircraft Engineering, Inc. 
Demonstration of Hepatitis A Virus in Cell Culture 
ey Electron Microscopy with Immunoperoxidase 


. Vv. Asher, L. N. Binn, and R. H. Marchwicki. 1987, 
7 


p 
Availability: Pub. in Jni. of Virological Methods, v15 
p323-328, 1987. 


Virus-like particles were demonstrated by electron mi- 
croscopy in BS-C-1 cells infected with hepatitis A virus 
(HAV). Particles were usually enclosed within vesicies 
and accompanied by myelin-like membranous struc- 
tures. Less often they were seen free in the cytoplasm. 
They were never observed in the nucleus. By immuno- 
peroxidase staining particles were found to contain 
HAV antigens. These antigens were also found in the 
membrane of the vesicles surrounding the masses of 
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Particles and adjacent parts of the mitochondriai mem- 
branes. Our results demonstrate the usefulness of an 
electron microscopic immunocytochemical technique 
to study replication of HAV. 


743,699 

AD-A181 630/5/GAR PC A03/MF A01 
Massachusetts Univ. Medical School, Worcester. 
Human Immune Responses to Dengue Viruses. 
Annual rept. Aug 84-Jul 85, 


F. A. Ennis. 1 Aug 85, 40p 
Contract DAMD17-82-C-2233 


and 
compared to i. that cone K562 cells. 
= authors have initiated studies 
leron 


virus-infected monocytes induced IFN alpha ‘from au- 
tologous PBL. To determine whether the levels of IFN 
which were detected could prevent virus infec- 


may have an important role in controlling dengue virus 
infection. 


743,700 
Hate 646/1/GAR n PC A02/MF ro 
alter a Inst. of Research, Washington, DC. 
for the Con- 


of Enzyme immunoassays 
ee 
J. E. Williams, L. Arntzen, G. L. Tyndal, and M. 
Isaacson. 1986, 


9p 
Pub. in Bulletin of the World Health Organization, v64 
n5 p745-752 1986. 


An outbreak of plague 
ern Namibia, late in 1982. Blood cultures, sera and 


occurred in Ovamboiand, north- 


blood clots were tested to obtain laboratory confirma- 
tions for clinically suspect cases of the disease. Isola- 
tion of the bacillus (Yersinia pestis) was attempted 
from blood cultures; sera were tested for antibody by 
passive haemagglutination (PHA) and linked 
immunosorbent —— (ELISHA). Sera and clots also 
were tested by ELISA for the specific F1 plague anti- 
gen. All the ELISHA procedures were based on a mon- 
ocional antibody to F1 antigen to ensure specificity. 
ELISHA procedures increased laboratory confirmation 
of plague by 23% above the numbers achieved using 
blood cultures and PHA tests alone. The ELISHA to 
detect F1 antigen accounted for 86% of this increase 
by confirming cases where bacteriological isolation 
was not done. The ELISHA did not replace the require- 
ment for ee isolation, since seven bacter- 
—_ patients not demonstrate antigenaemia. 
(Reprints) 


743,701 

AD-A181 652/9/GAR PC A02/MF AO1 
Massachusetts Univ. Medical Center, Worcester. 
Human Immune to Dengue Viruses. 
Annual rept. Aug 85-Jun 86, 

F. A. Ennis. 1 Jul 86, 23p 

Contract DAMD17-82-C-2233 


We have analyzed the interaction between the periph- 
eral blood lymphocytes (PBL) of non-immune donors 
and dengue virus-infected cells, which results in inter- 
feron (IFN) production. Autologous monocytes or the 
Epstein-Barr virus transformed B lymyphobiastoid cell 
line (Raji cells) infected with dengue virus were used 
as IFN inducer cells. PBL produced IFN when cultured 
with dengue virus-infected cells. IFN was detected as 
early as 2 to 4 hours after exposure of PBL to dengue 
virus-infected cells. Dengue virus-infected cells treat- 
ed with glutaraldehyde or paraformaidehyde, which 
produced no infectious dengue virus, also induced 
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IFN. These results indicate that BPL produced IFN in 
response to virus-infected cells and that the 
poauaien of IFN by PBL is due to stimulation of PBL 
by virus-infected cells. The ability of dengue- 
infected cells to induce IFN correlated with the appear- 
ance of antigens in infected cells. Character- 
ization of IFN-produc PBL with monoclonal anti- 
bodies demonstrated it the IFN-producing cells 
were heterogeneous. 


743,702 

AD-A181 718/8/GAR PC A04/MF A01 
Massachusetts Univ. Medical Center, Worcester. 
Human Immune to Dengue Viruses. 
Final rept. 1 Sep 82- 


Jun 86, 
F. A. Ennis. 1 86, 70p 
Contract DAMD17-82-C-2233 


The purpose of this contract was to analyze the 
immune responses to dengue infections. During the 
past few years we have focused on three immune re- 
sponses; lysis of dengue virus-infected cells by periph- 
eral bloc blood mononuclear cells (PBMC) of non-immune 
donors; antibody-dependent complement-mediated 
lysis of dengue virus-infected cells; and interferon in- 
duction from PBMC by dengue virus. Results indicate 
that both PBMC-mediated cytotoxicity and antibody- 
cause sonifcart Weis of dengue 6 Raj calls: 
infect aji Ss; 
The PBL Ponpherel” Blood Lymphocytes) that are 
active in lysing dengue virus-infected cells are hetero- 
geneous and are contained in Leul1+ and T3+ 
pcm ene, Results also indicated that PBL produced IFN 
on dengue virus-infected cells and that the 
prodeation duction of IFN by PBL is due to stimulation of —_ 
by dengue virus-infected cells. The ability of 
infected cells. Treatment of monocytes with IF ~~ 
creased the yield of infectious virus more than 99% 
and the percentage of dengue-antigen positive cells by 
98%. These — suggest that IFNs produced b 
PBL in response to virus-infected cells may 
have an important role in controlling dengue infection 
cults tesieinawatte of dures tanaitagie tocar 
and shock syndrome. 


743,703 
AD-A181 786/5/GAR PC A02/MF A01 
— Forces Radiobiology Research Inst., Bethesda, 


yoy of Delayed- 
Type f to ed Erythrocytes 


ry microti’ Infection in Mice, 

M. J. Ruebush, L. K. Steel, and D. A. Kennedy. 1986, 
12p pte AFRRI-SR86-47 

Pub. in Cellular immunology, v98 p300-310 1986. 


The mechanism of suppression of delayed-type hyper- 
sensitivity (DTH) to pone peng ia microti 

which occurs during infection in mice was examined. 
The suppression was not specific for anti-parasite 
DTH; infected mice immunized and challenged with 
sheep red blood cells had a similar depression of anti- 
sheep red blood cell DTH. Adherent cells from the 
spleens or peritoneal exudates of suppressed mice, 
did significantly depress the ability of immunized mice 
to express a DTH response. The cells responsible for 
this suppression were Thy 1(-) and nonspecific ester- 
ase (+). Treatment of suppressive cell populations 
with 10 micrograms/mi indomethacin for 24 hr in vitro 
abrogated their suppressive ability, and in vivo admin- 
istration of indomethacin to suppressed mice also re- 
stored DTH to normal levels. By examining levels of 
prostaglandin E2(PGE2) in supernates of cultured peri- 
toneal exudate cells from immune or suppressed mice, 
it was shown that infected mice had peritoneal exu- 
date cells which produced significantly more PGE2 
than similar cells from immune mice. These data - 
gest that B. microti infection elicits synthesis of PGE2 
by macrophage-like cells which results suppression of 
DTH to parasite as well as heterologous antigens. 


743,704 

AD-A181 808/7/GAR PC A02/MF A0O1 

Naval Medical Research Inst., Bethesda, MD. 

Regulation of the In vitro Presentation of Minor 

Lymphocyte Stimulating Determinants by Ma) 
Complex-Encoded immune 


Journal article, 

J. J. Ryan, D. W. Miner, J. J. Mond, and F. D 
Finkelman. 15 Apr 87, 11p Rept no. NMRI-87-13 
Pub. in Jni. of Immunology, v138 n8 p2392-2401, 15 
Apr 87 


Activation of murine B lymphocytes in a spleno-cyte 
stimulator population with affinity-purified goat anti- 


mouse |igD Galpha M delta antibody was previously 
shown by this laboratory to enhance the presentation 
of strongly stimulatory major histocompatibility com- 
plex (MHC) and minor lymphocyte-stimulating Mis su- 
perscript a, determinants in a primary mixed lympho- 
cyte reaction. In the present study, the Galpha M delta 
treatment of murine splenocytes was employed to en- 
hance the detection of the weakly stimulatory non- 
MHC Mis determinant in order to study the role the 
MHC might play as a restricting element for the recog- 
nition of these minor antigens in a primary mixed lym- 
phocyte reaction. indeed, enhanced T cell proliferation 
to Mis determinants presented on Gaipha M delta- 
treated splenocytes was observed when the respond- 
er and activated H-2-compatible stimulator cell shared 
certain MHC haplotypes. When mitomycin C instead of 
irradiation was used to inactivate normal (non-igD- 
treated) splenocytes, a similar preferential response of 
T cells to Mis superscript determinants presented on 
stimulator cells of a high responder H-2 haplotype was 
also observed. 
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AD-A181 870/7/GAR PC A02/MF A0O1 
Naval Medical Research Inst., Bethesda, MD. 

CD5 Antibodies Increase Intracellular lonized Cal- 
cium Concentration in T Cells. 

Journal article, 

C. H. June, P. S. Rabinovitch, and J. A. Ledbetter. 1 
May 87, 12p Rept no. NMRI-87-16 

Pub. in Jnl. of Immunology, v138 n9 p2782-2792, 1 
May 87. 


The binding of a variety of monoclonal antibodies to 
the CD5 (T, gp67) pan T cell differentiation antigen has 
been shown to potentiate T cell proliferation. In this 
paper we show that CD5 monoclonal antibodies cause 
increased intracellular free calcium concentration 
((Ca(2+))i) in T cells. An increase in (Ca(2+)i) oc- 
curred within 1 min in indo-1-loaded PBMC after the 
addition of CD5 monoclonal antibodies and cross-link- 
ing with a second step antimouse K light chain anti- 
body. Cross-linking of CD5 was effective when done 
directly on the cell surface or by the administration of 
performed soluble complexes that contained CD5 anti- 
bodies. Calcium mobilization induced by suboptimal 
concentrations of CD5 antibodies was specifically aug- 
mented and sustained by CD5 antibodies, although the 
enhancement was modest in magnitude. Several 
CD5(+)/CD3- T cell leukemia lines failed to respond 
to CD5 stimulation, providing further evidence which 
indicates that the CD5 response depends on the cell 
surface expression of CD3 or a CD3-associated struc- 
ture. These findings it that one mechanism for 
CD5-induced augmentation of mitogen-stimulated T 
cell proliferation involves increased (Ca(2 + ))i which is 
distinct from but interdependent with that induced by 
stimulation of the CD3 molecule. Keywords: Metabo- 
lism; Phorbol esters. 
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AD-A181 876/4/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Mechanisms of Immunity to Rickettsial Infection: 
Characterization of a Cytotoxic Effector Cell. 
Journal article, 

F. M. Roliwagen, G. A. Dasch, and T. R. Jerrells. 15 
Feb 86, 5p Rept no. NMRI-86-6 

Pub. in Jnl. of Immunology, v136 n4 p1418-1421, 15 
Feb 86. 


Rickettsiae, as other intracellular bacteria, are relative- 
ly sequestered from the effects of antibody and local 
antibody-independent responses. Considering the ob- 
ligate intracellular nature of rickettsia, the exact mech- 
anisms by which lymphocytes and macrophages en- 
counter rickettsial antigens and eliminate the infection 
depends upon the appropriate presentation of antigen 
to the immune system. We demonstrate here that cells 
taken from the spleens of Rickettsia typhi- or R. tsutsu- 
gamusni-infected mice are able to lyse specifically 
tissue Culture targets infected with the homologous or- 
ganism. This effect was eliminated upon treatment of 
the spleen cells with anti-Thy-1.2 + complement. Fur- 
thermore such T cells exhibit H-2-restricted killing 
when tested on infected targets of different genetic 
backgrounds. We propose that a T cell-mediated cyto- 
toxic immune mechanism exists that may play an im- 
portant role in the elimination of rickettsial organisms 
during infection. Keywords: Typhus, Scrub typhus. 
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PATENT-4 670 467 Not available NTIS 





~~ of Health and Human Services, Washing- 
ton 


Patent, 2 

aten 

R. A. Hess, and D. P. Tse’ . Filed 30 Oct 85, 

patented 2 Jun 87, 7p PB87-207858, PAT-APPL-6- 

792 836 

Supersedes PB86-131554. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.00. 


The present invention discloses a method of control- 
ling graft versus host disease, resulting from bone 
marrow transplantation by treating the host with suc- 
cinylacetone. A of about 800 mg/kg body 
weight every 4 days is found optimal. 
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PB87-209219/GAR PC A05/MF A01 
Biomedical Research Inst., Rockville, MD. 


munogens. 

Final rept. 1955-87, 

S. A. Goodman. Jun 87, 98p 

Sponsored by Agency for International Development, 
Washington, DC. 


An experimental vaccine whose success will have pro- 
found effects on health and well-being in developing 
and tropical countries is a vaccine for malaria. The 
most promising vaccine candidate is composed of 
antigens associated with the sporozoite stage of the 
Parasite. Of concern with respect to assessment of 
vaccine efficacy are field conditions which might ad- 
versely affect the response of test subjects. These 
conditions might include the immunosuppressive ef- 
fects of malaria as well as nutritional, environmental, 
socioeconomic and technical factors. Host responses 
to the vaccine may be affected also by pregnancy, age 
for vaccination, anti-malarial drug treatment and other 
factors. The purpose of this report was to identify fac- 
tors described in the published literature which might 
affect host responses adversely. The results of thi 
survey will be issued in two separate reports, one of 
which is presented here in five chapters, each with ex- 
tensive bibliographies. Identification of these factors 
should facilitate the planning of field trials and the in- 
terpretation of data derived from those trials. 


Microbiology 
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AD-A181 440/9/GAR PC A05/MF A01 
Yale Univ., New Haven, CT. School of Medicine. 
World Reference Center for Arboviruses. 

Annual progress rept. 1 Jan-31 Dec 82, 

R. E. Shope. Jan 83, 89p 

Contract DAMD17-81-C-1121 


Revisions were made of the genera Phiebovirus, Orbi- 
virus, Bunyavirus, and the family Rhabdoviridae. New 
viruses of the Kemerovo and Sakhalin serogroups 
were identified. Serological evidence of phiebovirus 
antibody was found in sera from Greece, and of flavi- 
alpha- and bunyaviruses in sera from the Sudan. Zinga 
virus was identified as Rift Valley fever virus, extending 
the range from Senegal to Madagasgar. Rift Valley 
fever antibody was shown to persist 49 years infection; 
the antibody was still in high titer. A new technique to 
conduct hybridization of ssRNA was developed as a 
modification of the Southern blot. Monoclonal antibody 
to Rift Valley fever virus established that there are at 
least 6 surface-reactive sites, 4 of these involved in the 
neutralization reaction. The ELISA was used effective- 
ly to screen Rift Valley fever vaccinees for antiboby. 
Both the IgM and IgC ELISA were developed for Rift 
Valley fever. The ELISA was also adapted to Crimean- 
Congo hemorrhagic fever virus for antibody detection. 
Fifty-two new acquisitions, including Japanese en- 
cephalitis, dengue yellow fever, phiebotomus fever vi- 
ruses, and Ross River, were lyophilized and are avail- 
able for investigators on request. Keywords: Viruses; 
Hemorrhagic fever viruses 
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PB87-197141/GAR CP T03 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

Continuing of Food Intakes by Individuals 
(CSFil): One "s Food Intake Data for Men 19-50 
Years of Age, 1 


55-1986. 
Data file, 
K. S. Tippett, P. Guenther, and B. C. Gray. 1986, 
mag tape USDA/DF/MT-87/006 
See also PB86-171006. 
Source tape is in the EBCDIC character set. This re- 
Stricts noe tint to 9 track, one-half inch tape only. 
identify recording mode by specifying density only. Call 
NTIS puter Products if you have questions. Price 
includes documentation, PB87-194049. 


The dataset contains 1-day food and nutrient intake 
data for 1,134 men 19 to 50 years of age collected in a 
personal interview from July 1985 through January of 
1986 as part of the Continuing Survey of Food Intakes 
by Individuals (CSFII) conducted by the U.S. Depart- 
ment of Agriculture. The dataset contains the following 
files: (1) an introduction that describes the survey 
met and provides reference and a glossary; 
(2) dataset characteristics and format; (3) control 
counts for selected variables; (4) 1-day food and nutri- 
ent intake data; (5) a 51-character food description file; 
and (6) manual of food codes used for translating food 
intakes into nutrient intakes. The microfiche that 
comes with this dataset contains copies of the survey 
instruments (interviewer's instruction manual, screen- 
ing forms and questionnaires, and a food instruction 
booklet). 


743,711 
PB87-197158/GAR CP To3 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

Survey of Food intakes by Individuals 
(CSFil): Day’s Food intake Data for Low 
income Women and Their Children 1-5 Years of 
Age, 1985. 
Data file, 
K. Tippitt, P. Guenther, and B. C. Gray. 1985, mag 
tape USDA/DF/MT-87/005 
See also PB86-171006. 
Source tape is in the EBCDIC character set. This re- 
Stricts — to 9 track, one-half inch tape only. 
identi mode by specifying density only. Call 
NTIS a roducts if you have questions. Price 
includes documentation, PB87-134722. 


The tape contains information about the dataset that 
contains 1-day food and nutrient intake data for 2,120 
low-income women 19 to 50 years of age and 1,314 of 
their children 1 to 5 years of age collected in a person- 
al interview from April through June of 1985 as part of 
the Continuing a of Food Intakes by Individuals 
conducted by the U.S. Department of Agriculture. In- 
cluded are the following chapters: (1) An introduction 
with a description of the survey methodology, refer- 
ences, and a glossary; (2) Dataset characteristics and 
format; (3) Controi counts for selected variables; (4) 
Survey instruments--including the interviewer's in- 
struction manual, screening forms and questionnaires, 
and a food instruction let; (5) 51-Character Food 
Description File; and (6) Manual of Food Codes for In- 
dividual intake. Purchasers of the dataset will receive 
this microfiche as part of the package; the microfiche 
may be purchased separately without the dataset. 
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PB87-204236/GAR PC A03/MF A01 

General Accounting Office, Washington, DC. Re- 

sources, Community and Economic Development Div. 
Lunch Program: Evaluation of Alternatives 


to Commodity tions. 
Jun 87, 38p GAO/RCED-87-113, B-222207 


GAO examined the U.S. Department of Agriculture's 
(USDA) demonstration project, which tested the distri- 
bution of cash payments and commodity letters of 
credit (CLOC), in lieu of donated USDA commodities 
(foods), at selected school districts participating in the 
National School Lunch Program (NSLP). The final 
evaluation report of the project demonstration com- 
pared the cash, CLOC, and commodity sytems in vari- 
Ous areas, such as operating costs, student participa- 
tion, and the nutritional value of a school lunch. The 
report indicates that, generally, there were no or minor 
differences in these areas, regardless of the system of 
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Participation. However, the review showed limitations 
and weaknesses in the demonstration project's meth- 
odology that significantly reduce the statistical validity 
and usefulness of the USDA data. 


743,713 

PB87-206728/GAR PC A04/MF AO1 

American Academy of Pediatrics, Elk Grove eS 
Used fo Dietary pee of yo 

ucts 

Children and Pregnant Women with Metabolic Dis- 


orders. 

Final rept. 

Apr 87, 57p 

Contract FDA-223-86-2117 

See also PB80-222110. Sponsored by Food and Drug 
Administration, Rockville, MD. 


The report is the fourth in a series prepared by AAP for 
FDA on the use of special dietary foods in the treat- 
ment of metabolic disorders. The report discusses the 
protocol requirements for studies evaluating the safety 
and efficacy of such products. Protocol issues covered 
include composition of the product, nostic confir- 
mation of the condition, sample size and length of the 
study, clinical assessment of the subjects. The fact 
that animal studies are generally inadequate or inap- 
propriate is discussed. Funding support under the 
Orphan Drug Act is suggested. A tabular review of 
studies reported in the literature is provided. 


Parasitology 
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AD-A181 778/2 Not available ae 
Walter Reed — Inst. of Research, een 
Correlation of Survival Rates of ‘Anopheles dirus 

A (Diptera: Culicidae) with Different Infection 4 
sities of ‘Plasmodium woey yo 

T. A. Klein, B. A. Harrison, J. S. Grove, S. V. Dixon, 
and R. G. Andre. 1986, 8p 

Availability: Pub. in Bulletin of the Worid Health Organi- 
zation, v64 n6 p901-907 1986. 


The survival rates are described for 36 paired repli- 
cates of Anopheles dirus A mosquitos that had been 
allowed to engorge themselves on rhesus monkeys 
that were either infected or non-infected with Plasmo- 
dium cynomilgi. The survival rates of infected mosqui- 
tos with a mean number of oocysts less than 10 did not 
differ significantly from those that were non-infected; 
however, there was a significant differrence in the sur- 
vival rates of non-infected pow and those with a 
mean number of oocysts in the range 10-40, 41-70, or 
> or = 71. Daily survival rats for non-infected and in- 
fected mosquitos did not differ significantly during the 
first 8 days of extrinsic incubation. In contrast, for the 
period 9-30 days the survival rates of mosquitos with 
mean number of oocysts > or = 41 were significantly 
different from those of non-infected mosquitos. The 
cumulative daily survival rates of mosquitos with mean 
number of oocysts up to 40, 41-70, or > or = 71 de- 
creased width the oocyst count. Mosquitos with a 
mean number of oocysts > or = 71 frequently exhibit- 
ed excessive numbers of bacteria and deterioration of 
both their guts and salivary glands. Keywords: Re- 
prints. 


Pathology 


743,715 

AD-A181 809/5 Not available NTIS 
Ohio State Univ., Columbus. Dept. of Pathobiology. 
Port-Wine Nevus-Like Arteriovenous Malformation 
in a Rhesus Monkey Macaca mulatta, 

J. R. Latendresse, M. Ngampochjana, and G. S. 
Ward. 1987, 4p 

Availability: Pub. in Veterinary Pathology, v24 p197- 
199 1987 (No copies furnished by DTIC/NTIS). 


A nevus is a circumscribed developmental defect of 
the skin that may or may not be congenital and can 
form from any of more integumentary consituents. 
Port-wine nevus is a red-to-purple blemish resulting 
from telangiectatic capillaries in the dermis, and usual- 
ly a macule or patch, but can become raised with age. 
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most often occurs on the face, sometimes covering 
. and is present at birth. Neviod arterioven- 

V) angiopathy, a distinct human clinical entity, is 
go pe elgg pt 

been referred to as acral arterio- 


thologic features of port-wine 
angiopathy that occur in man. 


/GAR PC A03 
povlen tne Ey TN. 
of Early Lesions in the Mouse Lung: 


8 P. Forogenesis ang 1967. ps eur aria 


PC al A01 


Fruit 
Lyin = _aleaage eaeeeerimmames eaten 


TPN nash T. Cegen Filed 27 Apr 
87, 14p PB87- 206934 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The patent application relates to novel attractants for 
the Mediterranean Fruit Fly, Ceratitis capitata Wied- 
mann, commonly referred to as the ‘Medfly.’ More par- 
ticularly, the invention relates to novel aliphatic esters 
of iodo-trans-2-methyicyclonexanecarboxylic acid, the 
method of their preparation and the method of use 


thereof to attract the Medfly for prolonged periods of 
time. 


743,718 
PATENT-<4 668 512 Not available NTIS 


Department of Agriculture, Washington, DC. 
of betiets Containing 


Preparation Fungi and Nutri- 
= for Control of Soilborne Plant Pathogens. 

atent, 
J. A. Lewis, G. C. Papavizas, and W. J. Connick. 
Filed 28 Jun 85, ; petented 26 May 87, 7p PB87- 
206967, PAT-APPL-6-749 906 
Supersedes PB85-235323. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.00. 


The invention relates to a method for preparing pellets 
containing living biocontrol fungi and nutrient dis- 
persed throughout. Living fungi are selected and 
grown for inoculum. The fungal propagules and wheat 
bran are added to a sodium alginate solution. The 
fungal propagule-alginate-bran mixture is added drop- 
wise into a solution of calcium chloride. The resultant 
alginate gel pellets containing living fungi can be dried 
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and used to inoculate agricultural fields infested with 
soilborne diseases. 


743,7 

PATENT-4 671 114 Not available NTIS 

Department of Agriculture, Washington, DC. 

Patent . 

atent, 

C. A. Litzkow, J. C. Webb, and S. Masuda. Filed 9 
86, patented 9 Jun 87, 7p PB87-207866, PAT- 
-6-861 770 

Supersedes PB86-220605. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.00. 


The invention relates to detecting hidden insects in ag- 
ricultural commodities. The sound created by moving 
and chewing of insect larvae infested inside an agricul- 
tural commodity is acoustically detected and amplified, 
and thereafter transduced into an electrical signal 
which is electrically amplified for observation. 


743,720 

PATENT-4 675 342 Not available NTIS 
Department of Agriculture, Washington, DC. 
Cockroach Repellents. 


Patent, 

T. P. McGovern, C. E. Schreck, and G. S. Burden. 
Filed 23 Apr 86, patented 23 Jun 87, 13p PB87- 
213690, PAT-APPL-6-856 871 

This Government-owned invention available for U.S. li- 
censing and, gous. for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.00. 


The invention relates to insect repellents and more 
Particularly to certain novel carboxamides containing 
an alicyclic moiety and their use as insect repellents. 


PC A03/MF A01 
al Research Service, Beltsville, MD. 


Prosopis’ spp.) in 
Use for Bi- 
United States. 
Research rept., 


> A. Cordo, and C. J. DeLoach. May 87, 37p ARS- 
2 


Honey mesquite, Porsopis glandulosa Torrey, and 
velvet mesquite, P. velutina Wooton, are weedy, legu 
minous shrubs or small trees that cause great damage 
to the livestock industry in rangelands of the South- 
western United States and hern Mexico. Re- 
searchers traveled in Argentina, Paraquay, and Brazil 
over a 6-year period searching for natural enemies that 
could be used in the bi ical control of Prosopis and 
other weeds. Altogether, 77 species appear to be po- 
tentially useful for biological control, and 38 species 
are especially promising, meriting further study for in- 
troduction. Of these 38 species, 13 attacked seed, 2 
attacked buds, 12 fed on foliage, and 11 attacked 
limbs or trunks. 


y & Pharmacological 
Chemistry 


743,722 

AD-A181 319/5/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Dept. of Physiology. 
Circadian Variation in Host Defense. 
Final rept. Nov 84-Mar 87, 

M. J. Ki . 21 May 87, 5p 

Contract NO0014-85-K-0027 


The circadian rhythm in body temperature is thought to 
be due to a rhythm in the thermoregulatory set-point . 
The overall goal of the authors research was to deter- 
mine whether this represents a circadian fever. If this 
hypothesis is correct, then antipyretic drugs should at- 
tenuate the rhythm in body temperature. The authors 
have found that administration of a variety of antipyret- 
ic drugs to rats markedly reduced their nighttime eleva- 
tion in body temperature. These data suggest to us 
that prostaglandins are probably involved in the circa- 
dian rhythm in body temperature. The authors have at- 
tempted to determine whether this rhythm in prostag- 
landins is dependent on a rhythm in circulating con- 


centrations of interleukin-1 (IL-1). Based on studies 
with rats and human 

munoassays, the authors 

any rhythm in concentration of IL-1. The au- 
thors conciude that it is unlikely that circulating IL-1 
has a role in the rhythm in body temperature. If IL-1 
influences the circadian rhythm in body temperature, it 
may do so at the level of the hypothalamus or at some 
other central nervous site. 


743,723 

AD-A181 409/4/GAR PC A02/MF A01 

Army Medical Research Inst. of Chemical Defense, 

Aberdeen Proving Ground, MD. 

Effects of and ere Sulfate on 

Soman-induced Elevation of 
and Choline Cot 


Brain 
on — 83- 


87-05 


Soman, an organophosphorus cholinesterase (ChE) 
inhibitor, was used to induce blood and brain Chi inhi- 
bition, to elevate brain acetylcholine (ACh) and choline 
(Ch) concentrations and to produce convulsions in 
rats. The effectiveness of diazepam in reversing these 
effects in the presence or absence of atropine sulfate 
was studied. Diazepam blocked the convulsive activity 
of soman whereas atropine sulfate did not. Neither dia- 
zepam nor atropine sulfate alone affected ChE activity, 
nor did they alone, or in combination, reverse the ChE 
inhibition induced by soman. Diazepam by itself 
caused a dose-related increase in the ACh and de- 
crease in the Ch concentrations in all rat brain regions. 
On the other hand, atropine sulfate produced a de- 
crease in brain ACh and an increase in brain Ch con- 
centrations. With combined treatment, diazepam com- 
pletely blocked the effect of atropine sulfate on brain 
ACh and Ch concentrations. Diazepam reversed the 
soman-induced elevation of ACh and Ch concentra- 
tions in a dose-related manner. Therapeutic treatment 
with atropine sulfate did not affect the soman-induced 
elevation of brain ACh and Ch concentrations. Only 
when diazepam was given concurrently with atropine 
sulfate did the elevated brain ACh or Ch concentra- 
tions induced by soman return to normal. These re- 
Sults, therefore, suggest that the anticonvulsant activi- 
ty of diazepam in soman-induced convulsions may be 
Partially related to its action on presynaptic cholinergic 
mechanism. 


Sep 84, 
A. Shih. May 87, 24p Rept no. USAMRICD-TR- 


743,724 

AD-A181 549/7/GAR PC AO02/MF A01 
Illinois Univ. at Urbana-Champaign, Savoy. inst. of 
Aviation. 

Effects on Pilot Performance of Antiemetic Drugs 
Administered and in Combination. 

Final rept. Feb 83-May 85, 
H. L. Taylor, J. A. Dellinger, M. H. Weller, B. C. 
Richardson, and F. C. Hyman. Mar 87, 12p 
USAFSAN-TR-85-99 

Contract F33615-83-K-0612 


Four experiments were conducted to evaluate the ef- 
fects on human performance of alcohol and antiemetic 
drugs. In Experiment |, the effects on pilot perform- 
ance of 4 blood alcohol levels (BAL) were inves = 
to determine the sensitivity of the methodology. 
iment || evaluated the effects on pilot pevtontunce tn ina 
flight simulator of prescribed dosages of thiethyipera- 
zine (10 mg), promethazine hydrochloride (25 mg), ci- 
metidine (300 mg), and a placebo control. Two tasks, a 
two-dimensional tracking task which is part of an in- 
— landing system (ILS) approach and the Stern- 
rg Memory Search task, were used to —— pilot 
lormance data. In Experiment Ill the effects of com- 
binations of antiemetic drugs were investigated. Two 
additional flight task dependent variables, turning rate 
control while straight and level and while turning were 
added. Experiment !V evaluated the effects of alcohol 
on pilot performance; the results were compared with 
the performance degradations resulting from combina- 
tions of antiemetic drugs. The results indicated that 
0.12 percent BAL produced a decrement in pilot simu- 
lator instrument flight performance. In comparison with 
the PTC effects, the high BAL produced a relatively 
larger performance decrement than the PTC combina- 
tion. Keywords: Flight simulation, Pilot studies, Intoxi- 
cation. 


743,725 

AD-A181 556/2 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Neuropharmacology Branch. 





Effects of Phosphorogluoridate (DFP) 
of ween eee yw! and Circadian Patterns of 


Lever Pressing in Rats, 

im Resew, <A Lexnnds. Stamens. 9900,6p 

ub. in Neurobehavioral Toxicology and Teratology, v8 
n6 p655-658 1986. 


Rats were injected with saline, 1. oe el or 2.6 mg/kg 
of diisopropyl phosphorofiuoridate 5) Three days 
fener tb aneuete abne placed te euand th atten Ser 
could press a lever to obtain their entire daily ration of 
food. The time of day at which responses occurred and 
the time between successive responses were record- 
ed over a six day period to determine the circadian pat- 
tern of lever-pressing and the distribution of inter-re- 
o—_ times (IRTS). The saline injected rats exhibited 
a normal nocturnal pattern of f , while both DFP 
treated groups exhibited a significantly greater tenden- 
cy to eat during the day. Analysis of the IRT distribu- 
tions of the three groups showed a different pattern of 
results. The saline and 1.0 mg/kg DFP Dey he ~ 
duced nearly identical IRT distributions, 
mg/kg | na produced an IRT distribution which in. 
by significant increases in the interquartile 
po an median IRT. Keywords: Diisopropy, Phos- 
phorofluoridate, Fiuoridates, Phosphorus compounds, 
Circadian, Activity, In response, Time, Response, To- 
pography, Rats. 


743,726 


AD-A181 557/0/GAR PC A02/MF AO1 
Walter Reed Army Inst. of Research, Washington, DC. 
Div. of Medicine. 


Culture, 

H. G. Fein, N. E. Butkus, and R. C. Smaliridge. 1986, 
6p 

Pub. in Frontiers in Thyroidology, v1 p255-258 1986. 


Recent reports from various centers have described 
effects of muscarinic ists and blockers on anterior 
pituitary secretion in both animals and humans. Stud- 
tes of intact organisms are limited, however, by the fre- 
quent significant stress such agents induce. Although 
important effects have been demonstrated for oars ‘4 
tuitary hormones reports of cholinergic effects on T 
secretion are scant. Thus, our laboratory has conduct- 
ed ongoing studies of cholinergic effects on human 
TSH secretion in vitro in monolayer culture of cells ob- 
tained from TSH-secreting pituitary adenomas. In this 
paper, we report that incubation with acetylcholine in- 
hibited basal and TRH-stimulated TSH secretion; only 
the latter effects were blocked by addition of atropine. 
There has also been increasing evidence that free cal- 
cium, both extracellular and cytoplasmic, may be im- 
portant in the physi of TSH secretion especially 
that stimulated by TRH. To examine this issue, we 
Studied the effects of inhibiting free calcium influx into 
these human thyrotropes. Verapamil produced a non- 
significant suppression of basal TSH. However, doses 
of EGTA, previously shown to complex virtually all free 

calcium, suppressed basal TSH but did not inhibit 
TRH-stimulated secretion. Reprints. 


743,727 


AD-A181 603/2/GAR PC A02/MF A01 
Jefferson Medical Coll., Philadelphia, PA. Dept. of 
Medicine. 

Therapeutic Approaches to the Treatment of Botu- 


lism. 
Annual rept. 1 85-31 Jul 86, 
L. L. Simpson. 1 Oct 86, 14p 


Contract DAMD17-85-C-5285 


In vitro experiments have been done on isolated 
phrenic nerve-hemidiaphragm preparations. The pur- 
pose of the experiments was to evaluate aminopyri- 
dines as putative therapeutic agents in the treatment 
of botulism and to develop monoclonal antibodies that 
would neutralize botulinum toxin and tetanus toxin. 
The work demonstrates that aminopyridines are active 
against type A botulinum toxin. Research on anti- 
bodies is still in progress. Keywords: Antidotes; Botu- 
lism; Food poisoning. 


743,728 


AD-A181 670/1/GAR PC A02/MF A01 
Johns Hopkins Univ., Baltimore, MD. Div. of Clinical 
Pharmacology 


MEDICINE & BIOLOGY 


Pharmacology & Pharmacological Chemistry 


Clinical Studies. Phase 1. 
Annual rept. 1 Jun 1 Dec 86, 


PS, Leman, BG. Pe, and D. M. Korhauser. 18 


Apr 87, 18p 
Contract DAMD17-85-C-5133 


The scientific work of this year centered around the 
bioavailability, ——.. tolerance, pharmacokinetics and 
pharmacodynamics of pyridostigmine; and the absorp- 
tion, , tolerance and pharmacokinetics of single 
doses of 6026. These two studies were completed 
successfully and efficiently, and complete details can 
be found in the draft Task Reports which have been 
submitted. Mom Rew fe Linn, Lh a4 
and revision by Division of Experimental Therapeutics 
personnel prior to publication of final Task Reports. 


743,729 

AD-A181 691/7/GAR 

Rochester Inst. of Tech., NY. 
of Nucleoside 


PC A02/MF A01 


Dec 86 
Contract DAMD1 7-86-C-600 


Seven nucleoside 2’, 3’ -dialdehydes were synthesized 
by periodic oxidation of inosine, 6-methyimercaptopur- 
ine riboside, , guanosine, 5'-fluoro- 
5'deoxyadenosine, , and N6, N6-di- 
methylaminopurine riboside, respectively. The result- 
ant nucleoside di 

ate 5'-fluoro-5'deo: 


, as well as the intermedi- 

xy; ine, were submitted to the 

USAMRIID antiviral screening program. Keywords: An- 
tiviral agents. 


743,730 
AD-A181 728/7 Not available NTIS 


U Ann Arbor. t. of 
Hyperthermia induced by Open-Pield. Stress is 
R. Singer, T. Harker, A. J. Vander, and M. J. 
Kluger. 1986, 4p 


Availability: Pub. in Physiology and Behavior, v36 
p1179-1182 1986. 


Psychological stress results in a rise in body tempera- 
ture. Here the authors report that in rats, 

induced by open-field stress can be blocked by admin- 
istration the the antipyretic drug sodium salicylate. 
These data suggest that this rise in body temperature 
is a true fever, mediated by prostaglandins. 
Keywords: Interieukin-1; Temperature regulation. (Re- 
prints). 


743,731 
AD-A181 781/6/GAR 
Forces Ri 


PC A02/MF A01 
= Research inst., Bethesda, 
Novel interaction of Diethyidithiocarbamate with 
the Glutathione/Glutathione Peroxidase System, 
K. S. Kumar, A. M. Sancho, and J. F. Weiss. Aug 86, 
6p Rept no. AFRRI-SR86-42 
Pub. in International Jni. Radiation Oncology, Biology, 
Physics, v12 n8 p1463-1467 Aug 86. 


Diethyidithiocarbamate (DDC) exhibits a variety of 
phar activities, including both radioprotec- 
tive and sensitizing properties. Since the glutathione/ 
——_ peroxidase system may be a significant 
‘actor in determining radiation , the potential 
mechanisms of action of DDC in relation to this system 
were examined in vitro. The interaction of with 
reduced glutathione (GSH) was tested using a simple 
system based on the reduction of cytochrome c. When 
DDC(0.005 mM) was incubated with GSH(0.5mM), the 
reduction of cytochrome c was eightfold greater than 
that expected from an additive effect of DDC and GSH 
could be replaced by oxidized glutathione and glutathi- 
one reductase. Cytochrome c reduced by DDC was ox- 
idized by mitochondria. The interaction of DDC with 
both the hexosemonophosphate shunt pathway and 
the mitochondrial respiratory chain suggests one os. 
bility of linking these two pathways through DDC. Oxi- 
dation of DDC. Oxidation of DDC by peroxide and re- 
versal by GSH indicated that the can engage ina 
cyclic reaction with peroxide and GSH. This was con- 
firmed when DDC was used in the assay system for 
glutathione peroxidase (GSHPx) without GSHPx DDC 
at a concentration of 0.25 mM was more active than 
0.01 unit of pure GSHPx in eliminating peroxide, and 
much more active than the other sulfhydryl com- 
pounds tested. These studies indicate that DDC can 
supplement GSHPx activity or substitute for it in detoxi- 
fying peroxides, and suggests a unique role in the 


743,735 


chemical modification of radiation sensitivity. Key- 
words: Sulfhydry! radioprotectors. 


743,733 
AD-A181 784/0/GAR PC A02/MF A01 
_— Forces Radiobiology Research Inst., Bethesda, 


Hemopoietic Effects of intravenous Soluble 
Glucan 


Administration, 
M. L. Patchen, and T. J. MacVittie. 1986, 20p Rept 
on, RRI-SR86-45 


Jni. of Immunopharmacology, v8 n3 p407-425 
1986. 


A soluble form of the reticuloendothelial- and immune 
ee ee 

on hemopoiesis. A 5.0 mg intra- 

/HeN mice in- 

bone 


levels of Semana eotene i 
activity were also elevated followng glucan F 
administration. These hemopoietic responses corr: 
late well with those previously shown to be induced by 
intravenous administration of — glucan 
o> + eontent 0 af P, however, intrave- 
F administration has been shown not to 
dude qeeadene formation and severe a. 
omegaly, thus the potential clinical use of glucan-F as 


a ee stimulant is more likely than that of 
glucan-P. (Reprints). 


743,734 


AD-A181 787/3/GAR PC A02/MF A01 
Armed Forces Radiobiology Research Inst., Bethesda, 
MD. 


Gastric Protection by Sucralfate: Role of Mucus 


and 

T. Shea-Donohue, L. K. Steel, E. Montcalm, and A. 
Dubois. 1986, 8p Rept no. AFRRI-SR86-48 

Pub. in Gastroenterology, v91 n3 p660-666 1986. 


Sucralfate promotes the healing of peptic ulcers and, 
in doses, increases gastric mucosal prostaglan- 
dins. present study was to further eluci- 
date the protective effect of sucralfate and to evaluate 
the role of prostaglandins in this action. Eight chair- 
adapted rhesus monkeys received a subcutaneous in- 
jection of either 150 mg/kg of aspirin or vehicle in com- 
bination with either a therapeutic oral dose of sucral- 
fate (50 mg/kg day) or water. Gastic soluble mucus 
concentration was determined in samples of gastic 
juice by Alcian blue dye of acidic glycoproteins, 
and mucus output was de’ ing a technetium 
99m-diethylenetriaminepentaacetic dilution tech- 
nique. Monkeys underwent to assess gas- 
tric mucosal , which was ranked blindly on a 
poe of 0-5, and to obtain biopsy specimens for deter- 
mination of mucosa! prostaglandin E2, pros -y~ 
F2a, and 6-keto-prostaglandin Fila. Aspirin 
alter soluble mucosal damage and suppress Gas 
levels of all prostaglandins. Sucralfate significantly in- 
creased the output of soluble mucus, even after aspirin 
treatment, and protected against aspirin-induced 
damage, although it did not modify aspirin-induced 
suppression of prostaglandins. These results suggest 
that the gastric protection afforded by sucralfate is re- 
lated to a prostaglandin-independent increase in 
mucus production. Sucralfate is basic aluminum salt of 
sucrose sulfate. (Reprints). 


743,735 


AD-A181 790/7/GAR PC A02/MF A01 
Armed Forces Radiobiology Research inst., Bethesda, 
MD. 
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Development of a Model System to Leuko- 
rione induced Modification of Radiesion Sensttier 


in Mammalian 

. L. Walden, E. V. Holahan, and G. N. Catravas. 
1986, 5p Rept no. AFRRI-SR86-51 

Pub. in Prog. Lipid Res., v25 p587-590 1986. 


Leukotrienes (LT) are an important class of biological 
mediators, for which no information exists concerning 
their synthesis following a radiation insult, or on their 
ability to modify cellular response to a subsequent ra- 
diation exposure. LT are derived from arachidonic 
acid, as are prostaglandins, although by a separate 
enzyme system. Pros’ ndins are able to modify ra- 
diosensitivity of mammalian cells in vivo and in vitro. In 
addition, the cytoprotective effect induced by prostag- 
landins may have significance in cancer therapy since 
certain breast cancers which secrete elevated levels 
of prostagiandins are more resistant to therapy than 
similar tumors without the pri indin elevation. The 
objective of this study was to define a model system in 
which the metabolic fate of the LT could be monitored, 
and the effort of LT on the ionizing radiation 

of mammalian cells in vitro also be character- 
ized. (Reprints). 


743,736 

AD-A181 810/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Div. of Neuropsychiatry. 


Dextramethorphan and : Centrally 
Acting Non-Opiold Antiuesive Agents with Novel 
Anticonvulsant Properties, 

F.C. Lg F and J. ooh Mes Musacchio. 1986, 


6p 
Availability: Pub. in Brain Research, v383 p314-318 
1986. 


The non-opiod antitussives dextra an car- 
betapentane, the active ingredients of several over- 
the-counter cough suppressants, provide a dose-relat- 
ed protection against maximal electroshock seizures 
in rats. Both drugs, which bind with high affinity to the 
same site in the brain, potentiated the effects of the 
prototypic antiepileptic drug diphenyihydantoin. The 
authors propose that these novel anticonvulsant 

may represent potentially useful therapeutic agents for 
the treatment of some forms of epilepsy, either alone 
or in combination with existing antiepileptic drugs. 


743,737 
AD-A181 867/3/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
of Haem into the Rat 
Pyrrolase and 


J. F. Wyman, J. L. Gollan, W. Settle, G. C. Farrell, 
and M. A. Correia. 1986, 11p Rept no. NMRI-86-90 
Pub. in Biochemical Jni., v238 7-846 1986. 


After its administration to intact rats, haemoglobin 
haem was incorporated into hepatic tryptophan pyrro- 
lase as shown by the marked increase in functional 
constitution of this enzyme. Incorporation of haemog- 
lobin haem into cytochrome P-450 was demonstrated 
in intact rats and in the isolated rat liver perfused with 
haemoglogin-free medium. In both systems, 

lobin haem restored cytochrome P-450 content and its 
dependent mixed-function-oxidase activity after sub- 
Strate-induced destruction of the cytochrome P-450 
haem moiety. Further confirmation that heai 

haem could be incorporated prosthetically into cytoch- 
rome P-450 was achieved by administration of (tritium) 
haemoglobin to rats and subsequent isolation and 
characterization of radiolabelled substrate-alkylated 
products of cytochrome P-450 haem. te ee indicate 
that, although hepatic uptake of parenteral 

bin is slower than that of haem, it appears to serve as 
an effective haem donor to the intrahepatic ‘free’ 
haem pool. Thus parenteral haemoglobin may warrant 
consideration as a therapeutic alternative to haem in 
the acute hepatic porphyrias. Keywords: Heme; Me- 
tabolism 


4 


743,738 

AD-A181 871/5/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Reduction of Experimental Intracranial Hyperten- 
sion by Lidocaine. 

Journal article, 

D. E. Evans, and A. |. Kobrine. 1987, 7p Rept no. 
NMRI-87-23 

Pub. in Neurosurgery, v20 n7 p542-547 1987 


Previous animal studies revealed that acute cerebral 
ischemia induced by air embolism is accompanied by a 
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sharp and pronounced rise in both systemic blood 
pressure and intracranial pressure. To investigate pos- 
sible approaches to the treatment of severe intracran- 
ial hypertension, the authors produced cerebral air em- 
bolism in anesthetized, ventilated cats by the infusion 
of air into the vertebral artery. Untreated animals con- 
sistently experienced severe acute intracranial hyper- 
tension. Pretreating the animals with lidocaine greatly 
attenuated the intracranial pressure. The authors re- 
sults it that lidocaine may be a useful agent for 
reducing intracranial hypertension associated with is- 
chemic or traumatic injuries to the brain. Keywords: 
Thrombosis. 


743,739 ; 
PATENT-4 673 678 Not available NTIS 
— of Health and Human Services, Washing- 
ton, DC. 


a Soluble Derivatives of Fredericamycin A. 
‘atent, 

R. Misra. Filed 25 Jul 86, patented 16 Jun 87, 12p 
PB87-206975, PAT-APPL-6-889 501 

Supersedes PB86-237021. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents” Washing- 
ton, DC 20231 $1.00. 


Water soluble, biologically active derivatives of Freder- 
icamycin A (FMA) and method of synthesizing the 
same are described. Antibiotic pharmaceutical compo- 
sitions of the new water soluble c of FMA 
are useful antimicrobial and antitumor preparations. 


Not available NTIS 
NY. 


Avail : New York Academy of Sciences, 2 East 
63rd St., York, NY 10021 HC $80.00 (No copies 
furnished by DTIC/NTIS). 


This volume is the result of a conference entitled Meta- 
bolic Regulation: Application of Recombinant DNA 
Techniques, which was held in New York on Novem- 
ber 6-8, 1985 by the New York Academy of Sciences. 
It contains papers relating to the title subject. Partial 
contents: Hormonal Ri tion of Metabolism, Differ- 
entiation and the Regulation of Metabolism; Role of 
cAMP in the Regulation of Metabolism; Structure- 
Function Relationships in Metabolically Important Pro- 
teins; Expression and Function of Foreign Cells in Cul- 
ture and in Intact Animals. 
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Loyola Univ. of Chicago, IL. 
Workshop on Compiex Sound Processing Held in 
Florida on 26-28 —_ 1986. 
Final rept. 30 Sep 85-29 
W. Yost. 28 Apr 87, 6p AFOSR. TR-87-0710 
Grant AFOSR-85-0351 


The workshop was supported by the Air Force Office 
of Scientific Research (AFOSR), Life Sciences, and 
was chaired by the editors of this book. A series of 
recent events led to the workshop and publication of 
this book. In 1982, Dr. John Tangney of AFOSR ap- 
proached the Committee on Hearing, Bioacoustics 
Biomechancis (CHABA) of the National Academy of 
Sciences to survey recent developments and trends in 
the study of the auditory system. The result of the re- 
quest from AFOSR was 1983 Symposium on Basic 
Research in yo | organized by CHABA and spon- 
sored by the AFOSR (Dolan and Yost, J. Acoust. Soc. 
Am. 78, No. 1 Part 2, 1985). After reviewing the pro- 
ceedings of the CHABA Symposium and considering 
its program goals, AFOSR began, in 1985, a program 
of support for research on complex auditory percep- 
tion. The support by the AFOSR, the discussions at the 
CHABA Symposium, and the increased volume of re- 
search on the topic of auditory processing of complex 
sounds stimulated us to organize a meeting on this 
topic. With the support of the AFOSR the Sarasota 
Workshop on Auditory Processing of Complex Sounds 
was held in April, 1986. 
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AD-A181 733/7/GAR PC A03/MF A01 
Vistech Consultants, Inc., Dayton, OH. 
Suprathreshold Contrast Sensitivity Vision Test 
Chart. 

Final rept., 

A. Ginsburg. 28 Apr 87, 35p AFOSR-TR-87-0711 
Contract F49620-86-C-0116 


Although visual acuity has been the main measure of 
visual capability for over 125 years for both the military 
and civilians, it has been shown not to relate well to 
visual performance. A new measure of visual capabil- 
ity, contrast sensitivity, has been shown to relate to 
individual differences in visual capability such as target 
detection in the laboratory in flight simulators and in 
field studies. Contrast sensitivity testing with sine-wave 
gratings provides a very accurate measure of target 
detection threshold. However, although threshold 
measurements are very important in evaluating pilot 
visual performance, there are many other critical visual 
tasks performed at suprathreshold contrast levels. 
Rountine measurement of suprathreshold contrast 
sensitivity has been difficult to accomplish until now, 
however, due to the expensive, time-consuming, and 
complex computer-video systems required for testing. 
To answer this need, Vistech Consultants, Inc. pro- 
posed to develop a new suprathreshold contrast sen- 
sitivity vision test chart. This chart was to be designed 
to measure individual differences relate to visual per- 
formance. The psyc' ical procedure of contrast 
matching was used to measure an individual's suprath- 
reshold contrast perception of sine-wave gratings for 
appropriate ranges of spatial frequency and contrast. 
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_— Forces Radiobiology Research Inst., Bethesda, 
MD. 


L. K. Steel, M. A. Rafferty, W. W. Wolfe, J. E. Egan, 
and D. A. Kennedy. 1986, 22p Rept no. AFRRI- 
SR86-49 

Pub. in International Jnl. of Radiation Biology, v50 n4 
p695-715 1986. 


Urine volume and excretion of cyclic AMP, cyclic GMP, 
prostaglandin E2 (PGE2), thromboxane B2 (TxB2) and 
creatinine were evaluated as potential indicators of ra- 
diation damage in mice given 2-5 Gy to the whole body 
from an enhanced neutron field. In general, urinary 
cyclic AMP, cyclic GMP, creatinine and urine volumes 
were positively correlated across time postexposure, 
for each radiation dose. TxB2 levels positively correlat- 
ed with urine volume and cyclic AMP excretion only in 
animals given 2.0Gy. None of these parameters sug- 
gests their use as a prognostic indicator of the extent 
of radiation damage. Urinary excretion of PGE2 was 
negatively correlated with other urinary parameters. Bi- 
phasic increases in urinary PGE2 were also observed. 
The initial transient elevation 2-3 days postexposure 
was not correlated with the dose (2-5 Gy). The second 
elevation of PGE2 excretion occurred at 6-10 days. 
The magnitude of the latter increase suggests that uri- 
nary E2 excretion may be a useful indicator of 
whole-body or kidney exposure to neutron fields. 
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AD-A181 869/9/GAR PC A0Q2/MF A0O1 
Naval Medical Research Inst., Bethesda, MD. 
Nitrogen Gas Exchange in the Human Knee. 
Journal article, 

P. K. Weathersby, P. Meyer, E. T. Flynn, L. D. 
a. and S. Survanshi. 1986, 13p Rept no. NMRI- 
Pub. in Jnl. of Applied Physiology, v61 n4 p1534-1545 
1986. 


Human decompression sickness is presumed to result 
from excess inert gas in the body when ambient pres- 
sure is reduced. Although the most common symptom 
iS pain in the skeletal joints, no direct study of nitrogen 
exchange in this region has been undertaken. For this 
Study, nitrogen tagged with radioactive 13N was pre- 
pared in a linear accelerator. Nine human subjects re- 
breathed this gas from a closed circuit for 30 min, then 
completed a 40- to 100-min washout period breathing 
room air. The isotope 13N was monitored continuously 
in the subject's knee during the entire period using po- 
sition detectors. After correction for isotope decay 
(half-life = 9.96 min), the concentration in most knees 





continued to rise for a least 30 min into the washout 
period. Various caused of this unexpected result are 
discussed, the most likely of which is an extensive re- 
distribution of gas within avascular knee tissues. Re- 
prints. 
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et eee ea ee Lab., Upton, NY. 

int ymposium on in Vivo Body Compo- 
Se ee Oe yee eee 
1986: Program and Abstracts. 

1986, 97p BNL-39428, CONF-8609203-Absts. 
Contract ACO2-76CH00016 

International symposium on in-vivo body composition 
studies, Upton, NY, USA, 28 Sep 1986. 

Portions of this document are illegible in microfiche 
products. 


This booklet contains the program and individual ab- 
stracts for papers presented at the International sym- 
posium on in vivo body composition studies. The pres- 
entations were divided into five sessions. Individual ab- 
stracts were indexed for the Energy Data Base. (ERA 
Citation 12:025871) 
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AD-A181 305/4/GAR PC A03/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Chemical Defense Collective Protection Technolo- 
ao Volume 2. Effects of Airlock Airflow Pattern, 
~—- 4, and Exposure Concentration on Vapor 


ey paper 11-14 Feb 85, 

J. P. Conkle, R. E. Miranda, J. Thomas, J. R. Fischer, 
and R. W. Page. Apr 87, 36p Rept no. USAFSAM- 
TP-86-5 

See also Volume 1, AD-A178 988. 


Procedures for processing personnel through chemi- 
cal defense collective shelters were employed to ex- 
amine the contamination of Toxic Safe Areas (TSAs), 
in shelters, as a result of transport of chemical agent 
vapor on clothing underlayers. The quantity of vapor 
thus transported into the TSAs was examined as a 
function of: airlock airflow pattern; type of outer cloth- 
ing worn during exposure; and vapor exposure con- 
centration. A simulated Survivable Collective Protec- 
tion Shelter Contamination Control Area facility, at the 
USAF School of Aerospace Medicine (Brooks Air 
Force Base, Texas), was employed. Personnel-- 
dressed either in fatigues over T-shirt and jockey 
shorts, or in Flyer’s charcoal under-coverall (United 
Kingdom) over aircrew undershirt and drawers--were 
first exposed to chemical warfare agent simulant 
(methyl salicylate) vapor, and were then processed 
through the Liquid Hazard Area and Vapor Hazard 
Area. Processing included passage through either the 
— design airlock or a modified design airlock 
ore entry into the TSA. Inside the TSA, individual 
subjects were isolated within sealed glass offgassing 
booths and the vapor offgassed from each subject 
over a 2-h period was measured. Data indicate that the 
charcoal undercoverall (UK) reduced the quantity of 
vapor transported into the TSA, and hence increased 
the protection of the individual more than did the fa- 
tigues. However, no statistical evidence of airlock dif- 
ferences was found. Keywords: chemical defense 
shelter processing; chemical agent simulant; mustard 
simulant; methy! salicylate; and oil of wintergreen. 


743,747 

AD-A181 358/3/GAR PC A02/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

pag ere Limits for Long and Short Ex- 
posure is Using a Physiological Pharmaco- 
kinetic Model. 

Final rept., 

M. E. Andersen, M. G. MacNaughton, H. J. Ciewell, 
and D. J. Paustenbach. 1987, 11p Rept no. AAMRL- 
TR-87-014 

Pub. in American Industrial Hygiene Association Jnl., 
v48 n4 p335-343 1987 


The rationale for adjusting occupational exposure 
limits for unusual work schedules is to assure, as much 
as possible, that persons on these schedules are 
placed at no greater risk of injury or discomfort than 


persons who work a standard 8 hr/day, 40 hr/week. 
For most systemic toxicants, the risk index upon which 
the adjustments are made will be either peak blood 
concentration or integrated tissue dose, on 
that chemical’s presumed mechanism of toxicity. 

the past ten years, at least four different models have 
been proposed for adjusting exposure limits for unusu- 
ally short and long work schedules. This paper advo- 
cates use of a physiologically-based pharmacokinetic 
(PB-PK) model for determining adjustment factors for 
unusual exposure schedules, an approach that should 
be more accurate than those proposed previously. The 
PB-PK model requires data on the blood:air and 
tissue:blood partition coefficients, the rate of metabo- 
lism of the chemical, organ volumes, organ blood flows 
and ventilation rates in humans. Laboratory data on 
two industrially important chemicals - styrene and 
methylene chloride - were used to illustrate the PB-PK 
approach. Keywords: Toxins; Toxic hazards; Reprints. 
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Army Aeromedical Research Lab., Fort Rucker, AL. 

Controlling Impulse Noise Hazards: Programmatic 
Model for Developing Validated Exposure Stand- 


B. C. Leibrecht, and J. H. Patterson. 1986, 13p Rept 
no. USAARL-87-2 

Pub. in Army Science Conference Proceedings, v2 
pP233-241 1986. 


Blast producing weapons such as artillery cannons, 
mortars, and rockets can produce serious hearing loss 
among combat troops. Effective control of the risks of 
hearing loss requires realistic, valid standards for noise 
hazard evaluation and materiel design. Unfortunately, 
current Army standards for impulse noise are neither 
founded on a thorough scientific database nor validat- 
ed for operational scenarios. These limitations make it 
difficult to balance the requirement for improved weap- 
ons against the need to protect crewmembers’ hear- 
ing. In support of the Army's Health Hazard Assess- 
ment Program, A multiphase research model has been 
developed to provide a scientific foundation for valid 
impulse noise standards. The model constitutes a 
blueprint of the programmatic building blocks required 
to achieve the ultimate goal of realistics, effective 
standards applicable to a broad spectrum of weapons. 
Laboratory and field research methods are used to es- 
tablish a systematic, comprehensive database relating 
auditory injury to critical noise parameters. The model 
culminates in validation of new standards under realis- 
tic field conditions. The new noise exposure standards 
can be translated into hearing conservation standards, 
materiel design standards, and noise hazard assess- 
ment procedures. 
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AD-P005 313/2/GAR PC A02/MF A01 
Societe Nationale des Poudres et Explosifs, Saint- 
Medard-en-Jalles (France). 

Some Aspects of the New French R Con- 
cerning the Protection of Workers Regards to 
ee ee 
facturer’s Point of View, 

R. M. Rat. Aug 86, 22p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p307-330. 


The SAFETY ANALYSIS prescribed by the new 
French regulation is an excellent mean to rationalize 
the numerous steps and choices which are to be 
achieved all along the design of new explosive facili- 
ties. As the conformity criteria are very detailed and 
discriminating, dependent in particular both on the se- 
verity and the probability of the feared events, it is pos- 
sible to design our facilities and to used them on one 
hand without inadequacy of mean and on the other 
hand, without overestimated protections. equipments 
and instructions. As many requirements are formulated 
in term of results, it is possible to introduce innovations 
which improve safety in our plants with adequate, eco- 
nomical performances. Briefly, the SAFETY ANALY- 
SIS prescribed by the new French regulations, repre- 
sents more than an obligation and a formality, it is prin- 
Cipally an excellent method to improve safety. 
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Six Years Practice in the Enforcement of the New 
French Explosive 

R. V. Amiable. Aug 86, 33p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p331-363. 


French Department of Labour has edicted in 1979 new 
regulations in order to protect workers in explosive or 
pyrotechnic establishments. For the enforcement of 
this new regulations the Labour Inspectorate has re- 
ceived assistance from the Inspectorate has received 
assistance from the Inspectorate of Armaments for 
propeliants and explosives of the French D.O.D. The 
aim of INGENIEUR GENERAL RA. V. AMIABLE, 
DEPUTY INSPECTOR FOR PYROTECHNIC SAFETY 
at the FRENCH INSPECTORATE of Armaments is: to 
make a short history of the French safety regulation 
concerning explosive or pyrotechnic establishments; 
to explain the main characteristics of the new regula- 
tions; and to discuss the benefits and the an- 
tages of the new system in the light of a six years prac- 
tice, first from the point of view of the French Inspec- 
torate and second from the one of the manufacturers. 
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AD-P005 337/1/GAR PC A02/MF A01 


Los Alamos National Lab., NM. Life Sciences Div. 
New Airblast Criteria for 


Man, 
D. R. Richmond, J. T. Yelverton, and E. R. Fletcher. 
Aug 86, 16p 
This article is from ‘Minutes of the i Safe 
Seminar (22nd) Held in Anaheim, California on 26-2! 
August 1986. Volume 1,’ AD-A181 274, p893-908 


The purpose of this report is to present direct-airblast 
criteria for personnel in the open and in fox- 

holes. The criteria relate the incident blast overpres- 
sure required to produce 1-, 50, and 99-percent inci- 
dences of casualities as a function of the overpressure 
duration. Injuries from the direct-overpressure effect 
are usually to the hollow or gas containing organs of 
the body. woe 20 See ee 
because their disruption by the biast permits air 


Sup laacontuagn ape tinedy Sutin Oe appear samp: 
tory tract and an increase in respiratory rate. Contu- 
sions in the lining of the gastrointestinal tract and per- 
foetene at blast levels are common features of 
direct-biast effects. Hearing loss from eardrum rupture 
an neurosensory lesions in the inner ear are more far 
conaaing direct blast effects. 
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Olin Corp., Cheshire, CT. Olin Research Center. 


Dik. Simpson. Aug 88, 220 


This article is from ‘Minutes of the Explosives Safe’ 
Seminar (22nd) Held in Anaheim, California on 26- 
August 1986. Volume 1,’ AD-A181 274, p947-968. 


Hydrazine products are widely used as chemical build- 
ing blocks oxygen scavengers, chemical explosive in- 
termediates, monopropeliants and bipropeliants. Al- 
though these forms of hydrazine have had a long histo- 
ty of safe and successful use, hydrazine has recently 
received much attention due to its toxic properties. 
The latest toxicological information on hydrazine and 
the regulations ng its use are reviewed. Hydra- 
zine’s nature, what to do about personne! exposure, 
how it can be absorbed into the body and what effects 
exposure may create are all discussed. Discussion will 
focus on how employee exposure to hydrazine can be 
minimized by simple and effective engineering con- 
trols, supplemented by mandatory use of protective 
equipment and proper handling procedures. 
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Chemical Research, Development and Engineering 

Center, Aberdeen Proving Ground, MD. 

ee oe Considerations for the Design of a 
Surety Materiel Laboratory, 

G. E. Collins. Aug 86, 15p 

This article is from ‘Minutes of the Explosives Safety 

Seminar (22nd) Held in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1997-2011 


The Chemical Research Development and Engineer- 
ing Center (CRDEC) has mandated appropriate levels 
of system safety throughout the life cycle of facility de- 
velopment. This article demonstrates one specific 
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effort in Facility System Safety (FSS) ome under- 
way at CRDEC. The intended purpose of this article is 
to demonstrate, through specific examples, how FSS 
can be applied to the design/construction/operation 
of a chemical surety materiel laboratory. The laborato- 
ry under study is a 32 million dollar Military Construc- 
tion, Army (MCA) project designed to replace aging fa- 
cilities which are currently utilized to perform daily 
CSM operations. This article will demonstrate the 
methods used in identifying, analyzing and ultimately 
eliminating or reducing the effect of a hazard on the 
a. equipment and personnel. The laboratory 

under consideration will conduct diversified chemical 
surety materiel laboratory operations. These materials 
are anticholinergic agents and are extremely lethal in 
small concentrations. 
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AD-P005 384/3/GAR PC A02/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Cay Someone for the Operation of a Ther- 
mal Unit for Chemical Surety Materiel 
3x’ Items, 

G. W. St. Pierre. Aug 86, 16p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2013-2028. 


This paper outlines the major safety considerations for 
the operation of a thermal destructor unit utilized to 
incinerate 3 x items pr contaminated by Chem- 
ical Surety Materiel (CSM). The portions of the oper- 
ation of the thermal destructor unit which will be evalu- 
ated from a safety standpoint in this paper are the re- 
ceipt/ storage of 3 x material, the loading of the firepan, 
the actual operation of the unit, and the disposition of 
the 5 x waste and ash. This paper will also outline the 
engineering controls utilized to ensure that the thermal 
destructor unit is operating in compliance with all envi- 
ronmental requirements. 
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DE87004692/GAR 
Argonne National Lab.., IL. 
Personal Characteristics Relating to Radium Loss 
over a Decade or More in Radium Dial Workers. 

J. H. St . A. Jansen, and T. J. Kotek. 1986, 
10p CONF-861123-4 

Contract W-31109-ENG-38 

CEC/CEA international workshop on age-related fac- 
tors in radionuclide metabolism and dosimetry, 
Angers, France, 26 Nov 1986. 


PC A02/MF A01 


Personal habits and biological characteristics of 42 
female lilinois radium workers first employed during 
the 1920s were analyzed in relationship to radium loss 
in late adult life. The 42 women met the criteria that 
they first were examined between 1957 and 1969 and 
are no longer employed, have had two or more radium 
body-burden measurements by gamma spectroscopy 
10-year minimum interval exists between initial and 
final measurements, and exhibit a RaC body burden in 
1970 or later of greater than or equal to.137 kBQ. High 
radium body burdens are associated with decreased 
rates of radium elimination, as previously described. 
However, the most powerful predictor was coffee/tea 
consumption, increased consumption being associat- 
ed with increased rates of radium elimination and ex- 
plaining approx.35% of the variance. The effect per- 
sisted after deletion of smokers and subjects with x-ray 
evidence of bone damage. Weight/height ratios were 
positively associated with radium excretion. individuals 
smoking cigarettes throughout the study period had 
significantly low rates of elimination of radium, similar 
to subjects with x-ray evidence of significant radiation- 
induced bone damage. Both smokers and subjects 
with x-ray evidence of radiation damage to bone had 
low weight/height ratios, suggesting that biological 
promoters of radiation damage to bone may exist. 
Rates of radium elimination were significantly associat- 
ed with (linear) bone density, demonstrating that rates 
of loss of radium cannot be assumed to be independ- 
ent of adult or postmenopausal bone density losses 
Number of children and age of menopause did not 
have demonstrable effects on radium elimination. 9 
rets., 2 figs., 7 tabs. (ERA citation 12:025941) 
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Public Health Issues in Photovoltaic Energy Sys- 
Overview of Concerns. 

P. D. Moskowitz, V. M. Fthenakis, L. D. Hamilton, 

and J. C. Lee. Jan 86, 19p BNL-39205, CONF- 

8601110-2 

Contract ACO2-76CH00016 

SERI photovoltaics safety conference, Lakewood, CO, 

USA, 16 Jan 1986. 

Portions of this document are illegible in microfiche 

products. 


Photovoltaic cell fabrication facilities may adversely 
affect public health by emitting pollutants during rou- 
tine operation or by accidental events. The most im- 
portant hazards probably relate to accidental releases 
of toxic or flammable gases used in large quantities in 
thin-film photovoltaic cell production. The most effi- 
cient strategies for reducing gas risks is to choose ma- 
terial and process options which inherently possess 
smail risks, and to prevent accident initiating events. If 
accidents do occur, strategies to prevent catastrophic 
releases, to control releases and to prevent public ex- 
posures to toxic agents become important. Prevention 
and pt ag of consequences form the final defen- 

barriers. Homeowners who have small decentral- 
ized arrays may be at increased risk to fire and electric 
shock hazards. Manufacturers should carefully consid- 
er design engineering measures to prevent events, to 
prevent exposures, and to prevent consequences. If 
industry approaches these issues and mitigation strat- 
egies in a systematic way, liability and risk to industry 
and to the public should be minimized. 18 refs., 1 fig., 5 
tabs. (ERA citation 12:025772) 
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Oak Ridge Associated Universities, Inc., TN. 

Radiation Exposure and Central Nervous System 
A Case-Control Study among Workers at 

Two Nuclear Facilities. 

A. V. Carpenter, W. D. Flanders, E. L. Frome, D. J. 

eee and S. A. Fry. Mar 87, 79p ORAU- 

Contract ACO5-760R00033 

Portions of this document are illegible in microfiche 

products. 


A nested case-control study was conducted among 
workers between 1943 and 1977 at two nu- 
clear facilities to investigate the possible association 
of primary malignant neoplasms of the central nervous 
system (CNS) with occupational exposure to ionizing 
radiation from external and internal sources. Eighty- 
nine white male and female workers, who according to 
the information on death certificates dies of primary 
CNS cancers, were identified as cases. Four matched 
controls were selected for each case. External radi- 
ation exposure data were available from film badge 
readings for individual workers, whereas radiation 
dose to lung from internally deposited radionuclides, 
mainly uranium, was estimated from area and person- 
nel data and was used in analyses in lieu of 
the dose to brain. Matched sets were included in 
the analyses only if information was available for the 
case and at least one of the corresponding controls. 
Thus, the analyses of external radiation included 27 
cases and 90 matched controls, and 47 cases and 120 
matched controls were analyzed for the effects of radi- 
ation from internally deposited uranium. No associa- 
tion was observed between deaths fron CNS cancers 
and occupational exposure to ionizing radiation from 
external or internal sources. However, due to the small 
number of monitored subjects and low doses, a weak 
association could not be ruled out. 43 refs., 1 fig., 15 
tabs. (ERA citation 12:025948) 
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it of the Potential for Occu- 
xposure Assessment and Epidemiologic 

Studies of a Possible Cancer Risk from Exposure 

= Extremely Low Frequency Electromagnetic 

T. E. Aldrich. 30 Mar 87, 34p ORNL/M-334 

Contract ACO5-840R21400 

Portions of this document are illegible in microfiche 

products. 


It is feasible to conduct an epidemiologic study of po- 
tential carcinogenic effects of electromagnetic fields. 
The study will have to be large and should be preced- 
ed by a rigorous development activity directed to occu- 
pational exposure assessment. A coordinated, multi- 
center approach is recommended in order to achieve 


the sample size required. Several large urban states 
provide excellent research opportunities because of 
large utilities and eg oe databases (e. 4: Cali- 
fornia, Florida, Georgia, Michigan, New Jersey, Texas), 
other study populations are candidates as well (e.g., 
Maine, New Mexido, Tennessee, Utah, Washington). 
Exploratory analyses with basic research data sug- 
gests that if an EMF exposure effect exists, it may be 
neither dose nor duration dependent. Results from 
meta analysis offer evidence for consistency with the 
site of action suggested from epidemiologic studies. 
31 refs., 3 figs., 5 tabs. (ERA citation 12:027611) 
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Cc of EPA (Environmental Protection 
Agency), ILO (international Labour Organisation), 
and World Bank Guidelines for Risk identification, 
Assessment, and Management of Chemical Emer- 


. C. Morris, P. D. Moskowitz, V. M. Fthenakis, and 
L. D. Hamilton. Nov 86, 18p BNL-39576, CONF- 
8611117-5 
Contract ACO2-76CH00016 
Annual meeting of the Society for Risk Analysis, 
Boston, MA, USA, 9 Nov 1986. 

Portions of this document are illegible in microfiche 
products. 


In the wake of the Bhopal accident, the US Environ- 
mental Protection Agency, the International Labour Or- 
ganisation, and the World Bank have each issued 
guidelines for identification, assessment, and manage- 
ment of risks from major hazards at industrial facilities. 
These different approaches are compared in both the- 
oretical and practical perspectives. 14 refs., 5 tabs. 
(ERA citation 12:025960) 
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Cc Nature of Work and Workforce. Third 
U.S.-Finnish Joint Science Symposium, October 
22-24, 1986, Frankfort, Kentucky. 

1986, 124p 

Prepared in cooperation with Institute of Occupational 
Health, Helsinki (Finland). 


Papers from the Third U.S.-Finnish Joint Science Sym- 
posium, focusing on changes in work and the work- 
force, are presented. General topics include occupa- 
tional health, demographic —- industrial hygiene 
and control technology, new technology and process- 
es, service industries, and toxicological investigations. 
Areas of interest include control strategies for occupa- 
tional preventive medicine; age and sex related 
changes in occupational health and injury; trends in 
U.S. industry health care; development by NIOSH of a 
Job Exposure Matrix; developments in personal moni- 
tors, noise control evaluation, and push/pull ventila- 
tion; safety sensor devices for robots; use of informa- 
tion technology in analyzing effects of change; ergono- 
mics and visual effects of video display terminal work; 
epidemiology of confined space fatalities; specific oc- 
cupational exposures; occupational health and injury in 
service industries; and specific toxicological studies, 
including semen analysis methods, organic dusts and 
respiratory disease in Finnish farmers, body burden 
profiles of solvent exposure, brain tumors and manu- 
facture of electronic components, and relationship of 
in-vitro induced chromosomal abnormalities to clinical 
mesothelioma after asbestos (1332214) exposure. 


743,761 

PB87-194627/GAR PC A11/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH 

Program of the National Institute for Occupational 
Safety and Health (NIOSH), FY 1985 Program Pian. 
Mar 85, 230p DHHS/PUB/NIOSH-85-108 


The National institute for Occupational Safety and 
Health (NIOSH) is the Federal ‘lead agency’ in health 
for preventing occupational diseases and injuries. Be- 
cause NIOSH is a scientific institute, not a regulatory 
agency, its influence on the prevention of occupational 
health problems depends, to a large extent, upon the 
scientific quality of its findings and recommendations. 
The Program Plan for FY 1985 is faithful to the Objec- 
tives for the Nation, but also incorporates longer range 
objectives for controlling the suggested ‘Ten Leading 
Work-Related Diseases and Injuries’ previously pub- 





lished by NIOSH. The Plan incorporates continuing ef- 
forts to support Federal regulatory agencies, especial- 
ly the Occupational Safety and Health Administration 
(OSHA) and the Mine Safety and Health Administra- 
tion (MSHA) of the U.S. Department of Labor. Togeth- 
er they form the national regulatory arm of occupation- 
al safety and health; the Plan includes projects devel- 
Oped in specific response to requests from each. 


743,762 

PB87-199493/GAR PC E04/MF E01 
CONCAWE, The oe (Netherlands). 

Health E a - Workers in the Petroleum 
rary ne Distribution industry. 

J. M. Harrington. c1987, 53p CONCAWE-2/87 


A review of over one hundred papers on the health 
effects of workers engaged in the manufacture and 
distribution of gasoline revealed inconsistent results. 
This may, in part, be due to the variable quality of the 
epidemiological studies. There is, however, the con- 
sistent finding of a deficit for ‘all causes mortality’ and 
for ‘all cancers mortality’, thus wmpiying that a wide- 
spread serious health effect of ine exposure 
seems remote. The evidence for a link between occu- 
pation and health effects is weak; however, the possi- 
bility exists that occupational etiological factors may 
play a part in the pathogenesis of brain cancer and 
renal disease. Further work of better quality is neces- 
Sary to investigate those diseases where there re- 
mains a suspicion of an occupational etiology. (Copy- 
right (c) CONCAWE, 1987.) 


743,763 
PB87-201984/GAR PC A03/MF A01 
Pesticide Poisonings Reported by Florida C 

eported by itrus 
Fieldworkers. 


Journal article, 

J. Griffith, R. C. Duncan, and J. Konefal. 1985, 29p 
EPA/600/J-85/491 

Pub. in Jni. of Environmental Science Health B20(6), 
p701-727 1985. Sponsored by Health Effects Re- 
search Lab., Research Triangle Park, NC. 


In a 1981 survey of 1811 Florida citrus fieldworkers, 25 
pesticide related ee Ncidents involving 29 field- 
workers were reported ispected poisonings were 
cat ized into possible and confirmed poisonings, 
and from these reports it was possible to project an 
estimated 438 possible poisonings, and 73 confirmed 
poisonings were developed into an incidence rate of 
34 poisonings per 10,000 permanent and semi-perma- 
nent fieldworkers. The number of possible and con- 
firmed poisonings, for all fieldworkers, was then devel- 
oped into an incidence rate of 160 poisonings per 
10,000 fieldworkers. 


743,764 

PB87-205480/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 83-194- 
1779, Dade County Fire Department, Miami, Flori- 


da, 
S. A. Salisbury. Feb 87, 19p HETA-83-194-1779 


An investigation was made of potential exposures to 
hazardous wastes (solvents) used for starting practice 
fires at the Dade County Fire Department (Sic.9224) 
aircraft fire training facility at Opa-Locka Airport, Dade 
County, Florida. Used solvents donated by waste han- 
dilers or local industries had beer used to start practice 
fires. Laboratory analysis of the soil and ground water 
samples taken from the burn pits revealed the pres- 
ence of several common industrial solvents. The only 
suspected carcinogen identified was dichlorobenzene 
(106467). Other potential carcinogens identified in- 
cluded methylene-chiroide (75092) and perchioroethy- 
lene (127184). The author recommends that the prac- 
tice of using unknown solvents to help start practice 
fires be eliminated. 


743,71 

PB87- 305498/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch 

Health Hazard Evaluation Report HETA 84-186- 
1777, Sancap Abrasives, Inc., Alliance, Ohio, 

M. A. London, and R. L. Ruhe. Feb 87, 23p HETA- 
84-186-1777 


A request was received from the International Chemi- 
cal Workers Union to investigate respiratory symptoms 


occurring from possible exposure to silica (7631869) 
dust along with neurologic symptoms of memory loss 
and disorientation from possible exposure to alumi- 
num-oxide (1344281) dust at the Sancap Abrasives, 
Inc. (SIC-3291) facility in Alliance, Ohio. Sancap Abra- 
sives manufactured coated abrasives (sand paper), 
and had previously discontinued use of abrasives con- 
taining silica. No neurotoxic agents were identified at 
the facility. The authors conclude that silica exposures 
were not sufficient to pose a serious risk of silicosis. 
Annual medical examinations were recommended for 
all workers working in the coated abrasives division for 
a total of at least 10 years when silica was used. 


743,766 


PB87-205662/GAR PC A99/MF E04 

National Inst. for Occupational Safety and Health, Mor- 

= town, WV. Appalachian Lab. for Occupational 
fety and Health. 


Occupational Respiratory Diseases, 
a) — Sep 86, 825p DHHS/PUB/NIOSH- 
1 


See also HRP-0906084. Errata sheet inserted. 


The first part of the book deals with the methods used 
to define and study occupational respiratory diseases 
and includes an assessment of chest x-rays, pulmo- 
nary function data, and lung impairment. The second 
part of the book deals with specific classes of respira- 
tory diseases, their definition, epidemiology, diagnosis 
and treatment. Specific topics in the second section 

are pneumoconioses (silicosis, acute silicosis, silicate 
pneumoconiosis, asbestosis, coal workers pneumo- 
coniosis and exposure to other carbonaceous dusts, 
beryllium disease, pulmonary reactions to miscellane- 
ous mineral dusts as well as man made mineral fibers 
and miscellaneous penumoconioses), occupational 
asthma and rhinitis, chronic airways 
obstruction (chronic bronchitis and emphysema), bys 
sinosis, effects of inhaled toxic agents (acute = 
chronic respiratory effects, and acute systemic effects 
of inhaled occupational agents), neoplasms (epidemi- 
ology of occupationally induced lung cancer, patholo- 
gy of occupational lung cancer, clinical presentation, 
mesothelioma, and screening) infectious diseases (in- 
halation anthrax, histoplasmosis, brucellosis, tubercu- 
losis, and psittacosis), heart disease. 


743,767 


PB87-205845/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Industrywide Studies Branch. 
Industrywide Studies Report of an —_ 
Survey at E.!. duPont deNemours and 
eV Texas, August 25- 


eR R. "Krishnan, and J. M. Fajen. 30 Mar 87, 46p 
IWS-147.32B 

See also PB86-223203. Prepared in cooperation with 
PEI Associates, inc., Cincinnati, OH. 


In order to assess the extent of worker exposure to 
1,3-butadiene (106990), an in depth industrial hygiene 
survey was conducted at the E.|. duPont deNemours 
and Company (SiC-2869) in Orange, Texas. This facili- 
ty had a capacity of 490 million pounds per year of 
adiponitrile (ADN) by synthesis of 1,3-butadiene and 
hydrogen-cyanide. Workers’ full shift exposures to 1,3- 
butadiene were below the American Conference of 
Governmental Industrial Hygienists threshold limit 
value of 10 parts per million (ppm) and the present Oc- 
cupational Safety and Health Administration Permissi- 
ble Exposure Limit of 1000ppm. The only exception 
was a shipping technician's exposure of 28.5ppm. 
Arithmetic and geometric mean full shift exposures 
across all job categories were less than 0.20ppm, 
except for the shipping technicians whose arithmetic 
and geometric mean full shift exposures were 14.6 and 
4.69 ppm, respectively. Under normal operating condi- 
tions, airborne concentrations in all work environments 
were at or below 0.60ppm. The authors recommend 
that consideration be given to converting to a closed 
loop sampling system for obtaining quality control 
readings from barges. A program to convert to 100 
percent magnetic gauges should be undertaken to re- 
place those slip tube gauges currently in use. 


743,768 


PB87-205852/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Industrywide Studies Branch. 


743,771 


MEDICINE & BIOLOGY 
Public Health & Industrial Medicine 


industrywide Studies Report of an — 
Survey at Denka Chemical Corporation, Houston 

Texas, July 14-17, 1986, 

3 —, and J. M. Fajen. 20 Jan 87, 49p IWS- 
147. 

See also PB86-225406. Prepared in cooperation with 
PE! Associates, Inc., Cincinnati, OH. 


Worker exposure to 1,3-butadiene (106990) was 
measured at the Denka Chemical Corporation (SIC- 
2822) in Houston, Texas. Neoprene and tetrahy- 
drophthalic-anhydride were produced at this facility. 
Workers full shift e es to 1,3-butadiene were 
below the American ference of Governmental In- 
dustrial Hygienists Threshold Limit Value of 10 parts 
per million (ppm) and the Occupational Safety and 
Health Administration Permissible Exposure Limit of 
1000 ppm. The arithmetic mean, full shift exposures 
for all job categories were less than 1.43 ppm. The au- 
thors recommend that the general dilution ventilation 
conditions in the quality control lab be reassessed in 
order to control exposures to the head shift testers 
conducting analysis on 1,3-butadiene samples. Re- 
placement of the ——— fittings on the bombs with 
other fittings should be considered, thus reducing any 
possible releases of 1,3-butadiene when making 
a loop connections to obtain quality control sam- 


743,769 


PB87-205886/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 84-449- 


1778, Agrico Chemical Company, Pierce, 
M. Singal. Feb 87, 14p HETA-84-449-1778 


In response to a request from the International Chemi- 
oe Workers Union an evaluation was made of respira- 

problems among workers at the Agrico Chemical 
a A (SIC-2819), Pierce, Florida, which closed in 
1979. Specific concern had been expressed regarding 
exposures to silica (7631869), coke, and asbestos 
(1332214). Of 108 persons participating in the study, 
91 had worked at the elemental phosphorus facility 
(EP). Of 88 participants who had ten or more years in 
the phosphate industry, the 36 workers with ten or 
more years in the EP facility were no more likely to 
have chronic cough, shortness of breath, abnormal 
lung sounds on physical examination, pulmonary func- 
tion impairment, or x-ray signs of fibrogenic dust expo- 
sure than those with less than 10 years exposure. 
Those working longer than 10 years in the EP facility 
had nu ' prevalence of chronic bronchi- 
tis and chronic wheeze, but the differences were not 
Statistically significant. The author concludes that no 
association between health and time at the EP facility 
could be discerned from the available data, although it 
is possible that the study participants were not repre- 
sentative of all former facility workers. 


743,770 


PB87-205894/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
Health Hazard Evaluation Report HETA 86-226- 
1769, Montgomery Hospital , Norristown. yl- 


vania, 
M. S. Crandall. Jan 87, 23p HETA-86-226-1769 


In response to a request from Montgomery Hospital 
(SIC-8062), Norristown, Pennsylvania, an evaluation 
was made of possible worker exposures to glutaralde- 
hyde (111308) while disinfecting respiratory therapy 
equipment, bronchoscopes, physical therapy whirlpool 
tubs, surgical instruments, and anesthesia equipment 
parts. The author concludes that a health hazard exist- 
ed from glutaraldehyde during disinfection and steriliz- 
ing procedures. The author recommends substitution 
of less hazardous materials for glutaraldehyde where 
possible, construction of a workstation with adequate 
local exhaust ventilation for glutaraldehyde use, instal- 
lation of a dilution ventilation system in the whirlpool 
facilities, and use of personal protective clothing when 
handling glutaraldehyde. 


743,771 


PB87-205944/GAR PC A02/MF A01 
National inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch 
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Health Hazard Evaluation Report HETA 86-132- 
1780, Alyeska Pipeline Service Company, Vaidez, 


A. G. Apol, and M. Singal. Feb 87, 25p HETA-86- 
132-1780 


A study was made of employee exposure to oil sludge 
and vapors during oil removal and maintenance 
activities at the Service Company's 
Ballast Water Treatment Facility (SIC-1311), Vaidez, 
on nie Total hydrocarbons, except benzene, toluene, 
xylene, — concentrations from 371 to 
Tazengind. Ot maintenance workers, five re- 
. of nausea when 
oemout a respirator. The authors conclude that work- 
ers were potentially exposed to benzene vapors and 
total hydrocarbon vapors exceeding the evaluation cri- 
teria for these substances. The authors recommend 
the use of respiratory protection measures to reduce 
exposures during work operations. 


PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 


ance Branch. 

Health Hazard Evaluation Report HETA 85-480- 
1771, Genie Home Products, Shenandoah, 

D. J. Habes. Jan 87, 29p HETA-85-480-1771 


In response to a request from the International Union 
of Electronic, Electrical, Technical, Salaried and Ma- 
chine Workers in Shenandoah, Virginia, an investiga- 
tion was made of the health effects of repetitive mo- 
tions required in many of the jobs at Genie Home Prod- 
ucts, Inc. (SIC-3699) a Sie Remote 
control garage door openers, remote con- 
troi switches, heavy duty rotators, and antenna rotors 
were produced at this facility. Data were gathered con- 
cerning the number of and worker's compen- 
sation reports as they related to job activities, symp- 
toms, and ilinesses for 1984, 1985, and 

March of 1986. The incidence of hand/wrist 

tive traurna disorders (CTDs) was significantly 
codsend over Gis putes of One, Many of the job inter- 
ventions undertaken at Genie during this time, particu- 
larly the torque limiters on the air powered nut drivers, 
represented not only tech and that re- 
duced stressful work postures, also f led pro- 
duction. The author concludes that ergonomic im- 
provements in jobs where workers had experienced 
CTDs have reduced the incidence of these disorders 
over the previous 2 years. Recommendations are 
made by the author for further reducing biomechanical 
demand on some specific jobs. 


Radiobiology 


743,773 
AD-A181 789/9/GAR PC A02/MF A01 
— Forces Radiobiology Research Inst., Bethesda, 


ation Environments, 
7 Oyan, C. S. Sims, and M. A. Dooley. 


1986, 8p Rept no. AFRRI-SR86-50 
Pub. in Radiation Protection Dosimetry, v15 n2 p109- 
115 1986. 


The Health Physics Research Reactor at Oak Ridge 
National Laboratory was used to evaluate perform- 
ance characteristics of a high-level, solid-state, per- 
sonnei dosimetry systern developed for the US Army 
for the rapid measurement of total(gamma plus neu- 
tron) radiation doses to soldiers in locations where tac- 
tical nuclear weapons could be used. The gamma sen- 
sitive element of the dosemeter consists of a silver- 
activated phosphate glass and the neutron detector is 
a silicon diode. Areas considered in this evaluation in- 
cluded pre-irradiation dose indication: accuracy and 
precision of gamma, neutron, and total dose measure- 
ments; time dependence; and temperature effects. 
Study results indicate that for doses above about 0.4 
Gy, the system can provide rapid and accurate dose 
estimates within accuracy limits specified by several 
international regulatory and standards agencies for 
criticality accident dosimetry. However, theoretical and 
observed lower limits of detection for this system are 
somewhat higher than the 0.25 Gy minimum dose of 
interest for general accident dosimetry. 
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AAI 791/5/GAR PC A02/MF A01 
—" ‘orces Radiobiology Research Inst., Bethesda, 
M 


Stochastic Models for Cells Exposed to lonizing 


Radiation, 

G. L. Yang, and C. E. Swenberg. 1986, 6p Rept no. 
AFRRI-SR86-52 

- 3 in Modelling of Biomedical Systems, p85-89 
1 4 


The stochastic model for survivability of cells subject- 
ed to ionizing radiation initially formulated by Neyman 
and Puri is modified to include both the plating time to 
cell proliferation and dose-saturation of potential lethal 
damage. This necessitates a reformulation of the cell 
survival and mutation probability. Based on the new 
model the authors derive the the probability of occur- 
rence for several experimental end points. The predic- 
tions of the model compare favorably to data for di- 
eee (Re- 


MF A01 


Concrete Building Dose Cal- 


culations. 

W. A. Rhoades. 1987, 38p CONF-8703100-3- 

Vugraphs 

Contract ACO5-840R21400 

Defense Nuclear Agency workshop on the LD/sub 50/ 

for healthy young adults actively irradiated with low-let 
radiation, Arlington, VA, USA, 9 Mar 1987. 

Microfiche only, copy does not permit paper copy re- 

production. 


The determination of radiation dose to personnel in the 
concrete buildings at Nagasaki is an important step in 
understanding the effects of radiation on personnel. 
The strategy was to calculate the sources of neutron 
and gamma radiation from the weapon, to calculate 
the intensity of radiation outside the buildings, to calcu- 
a Dag hint Leahy Sef tpn epee 
inside the and then to interpolate in grid- 
work to find the at the position of each person. 5 
figs., 3 tabs. (ERA citation 12:025944) 


PC A04/MF A01 
Associated Universities, Inc., TN. 
Training to Meet New DOE 


Requirements: Selected 

Mar 87, 60p ORAU-280, CONF-8610178- 

Contract ACO5-760R00033 

— conference, Las Vegas, NV, USA, 27 Oct 
1 . 

Portions of this document are illegible in microfiche 
products. 


The Health Physics Branch, Office of Nuclear Safety, 
is currently r the Department of Energy's 
radiation protection policy. This includes ———- 
more definitive and explicit requirements for training ai 
contractor in radiation protection at a level 
commensurate with their job responsibilities. The 
Papers contained in this proceedings represent vari- 
Ous approaches taken by DOE contractors to prepare 
for these requirements, as well as those re- 
cently issued for hazard communication. Current ac- 
tivities of the Radiation Protection Training Special in- 
terest Group are directed toward assisting contractors 
in preparing for the ee Bie meee in draft 
5480.11. Recent activities the development of 

a resources guide in radiation protection training; the 
sharing of information and materials on in-house train- 
ing programs; exchanging ideas and experiences on 
ways to enhance training programs; and the develop- 
ment of a “code-of-good-practice” for training to in- 
clude guidance on certification of radiation workers 
and radiation protection technicians. 26 figs., 1 tab. 
(ERA citation 12:026211) 


743,777 
0E87007733/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 


Data Base on Animal 4 
T. D. Jones. 1987, 49 CONF-8703100-2 
Contract ACO05-840R21400 


Defense Nuclear Agency workshop on the LD/sub 50/ 
for healthy young adults actively irradiated with low-let 
whole-body radiation, Arlington, VA, USA, 9 Mar 1987. 


A data base on animal mortality has been compiled. 
The literature on LD sub 50 and the dose-response 


function for radiation-induced lethality, reflect several 
inconsistencies - primarily due to dose assignments 
and to analytical methods and/or mathematical 
models used. Thus, in order to make the individual ex- 
periments which were included in the data base as 
consistent as possible, an estimate of the uniform 
dose received by the bone marrow in each treatment 
group was made so that the interspecies differences 
are minimized. The LD sub 50 was recalculated using a 

ingle estimation procedure for all studies for which 
sufficient experimental data are available. For smali 
animals such as mice, the dose to the hematopoietic 
system is approximately equal to the treatment dose, 
but for large animals the marrow dose may be about 
half of the treatment dose. (ERA citation 12:025943) 


743,778 

DE87008017/GAR PC A02/MF A01 
Harvard School of Public Health, Boston, MA. 
Mechanisms and Secondary Factors Invoived in 
the Induction of Radiation Transiormation in Vitro: 
Comprehensive Progress Report. 

J. B. Little. 1 Jul 86, 16p DOE/EV/04322-T4 
Contract ACO2-77EV04322 

Portions of this document are illegible in microfiche 
products. 


The authors have previously shown that sup 125 lodo- 
deoxyuridine ( sup 125 IdUrd) and sup 3 H-thymidine 
are more effective than x-rays in inducing malignant 
transformation when the results are normalized for sur- 
vival. The authors have now observed a similar phe- 
nomenon for the induction of specific gene mutations 
in TK6 human lymphoblastoid cells. The results of par- 
allel transformation experiments with tritiated water 
suggest that the enhanced efficiency of sup 3 H-thymi- 
dine as compared with x-rays is due to a higher RBE of 
the tritium beta particle for mu and transfor- 
mation, rather than to the fact that the radioactive 
decay occurs within the DNA molecule. Studies of the 
cell cycle specificity for the induction of cell killing and 
mutagenesis by sup 125 IdUrd indicate that late S- 
phase cells are more radiosensitive than early S-phase 
cells to the localized deposition of energy characteris- 
tic of sup 125 | decay. Cellular localization studies 
have shown that sup 125 | decay must occur in close 
proximity to cellular DNA in order to produce muta- 
tions; sup 125 IdUrd was very mutagenic in cells which 
incorporated it into DNA, but not in cells in which it 
remained in the acid soluble pool. Unexpectedly, a 
similar result has emerged from preliminary experi- 
ments with sup 131 | (an energetic beta/gamma emit- 
ter); virtually no cytotoxicity or mu! icity was Ob- 
served when sup 131 IdUrd in the cells was not incor- 
porated into DNA. These preliminary results suggest 
that, unlike sup 3 H- Thymidine, the biological effects of 
the two radioiodine-labeled nucleotide precursors may 
result largely from a_ transmutation/fragmentation 
effect. On the other hand, a low though significant fre- 
quency of transformation was associated with cell 
membrane exposure from 125 I-labeled sodium 
iodide. 11 refs., 6 figs., 1 tab. (ERA citation 12:025946) 


743,779 

DE87008311/GAR PC A02/MF A01 
Oakland Univ., Rochester, Mi. Dept. of ee 
Mechaniame for Radiation Damage in DONA. 

M. D. Sevilla. 1987, 13p DOE/ER/60455-1 

Contract FG02-86ER60455 

Portions of this document are illegible in microfiche 
products. 


Severai mechanisms are proposed for radiation 
damage to DNA and its constituents, and a series of 
experiments utilizing electron spin resonance spec- 
trometry have been used to test the proposed mecha- 
nisms. In the past we have concentrated chiefly on in- 
vestigating irradiated systems of DNA constituents. In 
this year’s effort we have concentrated on radiation ef- 
fects on DNA itself. In addition studies of radiation ef- 
fects on lipids and model compounds have been per- 
formed which shed light on the only other proposed 
site for cell kill, the membrane. (ERA citation 
12:025945) 


743,780 

PB87-206793/GAR PC A10/MF A01 
Office of Radiation Programs, Washington, DC. 
Federal Radiation Protection Guidance for Occu- 
pational Exposure: Response to Comments. 

Jan 86, 201p EPA/520/1-84/011 


The U.S. Environment Protection Agency responds in 
the report to comments received on proposed Federal 





radiation protection guidance for occupational expo- 
sure (46 F.R. 7836, January 23, 1981). An attempt was 
made to include all of the substanive comments re- 
ceived in writing and in public hearings. The Agency's 
response follows each of the comments. 


Stress Physiology 


743,781 

AD-A181 279/1/GAR PC A02/MF A01 
Letterman Army inst. of Research, Presidio of San 
Francisco, CA. 

Cardiovascular and Hormonal Responses of Con- 


scious oy yy a 

C. E. Wade, J. P. Hannon, C. A. Bossone, M. M. 
Hunt, and W. G. Rodkey. 1986, 10p 

Pub. in Swine in Biomedical Research, v3 p1395-1404 
1986. 


The authors investigated the effect of physical re- 
straint on cardiovascular function and plasma hor- 
a tee Meee Serine ee 
were placed in a Paviov sling or remained in a 

cage. Blood pressure and heart rate were 
monitored and blood taken at 0. 2.5, 5, 10, 30, 
60, 120 and 240 min. Placement into the _— 
creased heart rate and mean arterial pressure. th 
heart rate and blood pressure returned to basal values 
within 10 min. Hematocrit was increased. Heart rate, 
blood pressure and hematocrit were not changed in 
caged animals. Plasma norepinephrine increased re- 
turning to basal values within 10 min. Epinephrine 
showed a similar trend. Plasma renin activity increased 
after 5 min in the sling and remained increased from a 
basal level. ogap and aldosterone rose over the four 
hr period. in cages showed no change in plasma 
hormones. semen of a untrained pig into a sling 
raises heart rate, blood pressure and hematocrit and 
produces increases in plasma concentrations of epi- 
nephrine, ACTH, cortisol and aldosterone. Keywords: 
Laboratory animals stress (physiology); reprints. 


743,782 

AD-A181 304/7/GAR PC A02/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 


G. D. Hanneman, and J. L. Sershon. Mar 87, 14p 
Rept no. DOT/FAA/AM-87/3 


Beagle dogs (3 and 6 months of age) unacclimated to 
cold air temperatures were exposed to temperatures 
near freezing (32 F) or subfreezing (near 20 F), while 
housed in simulated transport crates. All exposed 
dogs safely tolerated 4 hours of continuous cold expo- 
sure as evidenced by maintenance of rectal tempera- 
tures within an acceptable normal range. Heart rate, 
respiration rate, and behavior (barking and excessive 
movement) showed no deleterious change during ex- 
posure. No significant differences between males and 
females were found for rectal temperature, heart rate, 
and respiration rates. However, the males displayed 
more barking and excessive movement than females 
of the same age. The micro environment air tempera- 
ture in the simulated transport crate was increased sig- 
nificantly (P. 0.001) by the presence of a dog during 
exposure to freezing temperatures. Results indicate 
that no harmful stress was encountered by the dogs 
exposed to 32 F and 20 F for 4 hours. 


743,783 

AD-A181 327/8/GAR 

Wright State Univ., Dayton, OH. 
Neck Muscle Endurance and Fa as a Function 
of Helmet Loading: The Mathematical 
Model 


Annual rept. (Final) 1 Jun 80--15 Jun 84, 
C. A. Phillips, and J. S. Petrofsky. Sep 84, 91p 
Contract DAMD17-80-C-0089 


A series of experiments were conducted in which the 
neck muscles of volunteer subjects were dynamically 
and statically loaded by systematic variations of 
twenty-four headgear configurations consisting of 
eight different centers-of-gravity (CGs) times three dif- 
ferent weights. Six subjects would rotate their heads 
laterally (from side-to-side) for 30 min with each of the 
headgear loading combinations. Immediately thereaf- 
ter, the subject would position his head in an isometric 


PC A0S/MF A01 


head dynamometer and exert a sustained right lateral 
neck contraction or forward neck contraction at 70% 
of his maximum strength, during which endurance time 
(to fatigue) was recorded. The results indicate that the 
computer model makes reasonable predictions within 
the boundary conditions. | data outside the bound- 
ary conditions is rejected. assumption of insensi- 
tivity to vertical loading is demonstrated. The assump- 
tion of bilateral symmetric response was confirmed for 
the 1.45 kg and 2.27 kg helmet loads. However, this 
assumption was not confirmed for the 4.09 kg helmet 
load. It is concluded from the computer model that 
afterward, midline ing is the optimal CG location 


(i.e. maximal endurance) for heavier helmets in the 3-4 
kg range. 


743,784 


AD-A181 432/6/GAR PC A02/MF A01 
School 


ro Exposure to Unconsciousness, 

E. Whinnery, ene R. Burton. May 87, 6p Rept 
> USAFSAM-JA-86-8 
Pub. in Aviation, Space, and Environmental Medicine, 
v58 n5 p468-472 May 87. 


+Gz-induced loss of consciousness (G-LOC) contin- 
ues to be a threat to aircrew flying high-performance 
fighter aircraft. All avenues to prevent G-LOC, and to 
reduce the resulting incapacitation should G-LOC, and 
to reduce the resulting incapacitation should G-LOC 
occur, must be explored. Research has begun to accu- 
rately quantify all aspects of the G-LOC phenomenon. 
The emerging pattern from this research indicates 
that, theoretically, G-LOC incapacitation could be sig- 
nificantly reduced. Comparison of G-LOC with LOC in- 
duced by acute arrest of cerebral circulation reveals 
that the G-LOC incapacitation could be reduced by as 
much as 17 s. Results also indicate that the relative 
incapacitation period ———, and disorientation) 
following unconsciousness could be reduced by a 
least 9 s for an individual who has previously experi- 
pe — This suggests that exposure to G-LOC 
training could provide this orientation 

waa G- to GLC ani potentially reduce the incapacitation 
should it occur inflight. Keywords: Blackout 

(physiology). 
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AD-A181 434/2/GAR PC A07/MF A01 
Vermont Univ., Burlington. Dept. of Orthopaedics and 
Rehabilitation. 

Effects of Helicopter Vibration on the Spinal 


System. 

Final rept. 15 Apr 84-14 Apr 85, 

kL. Pope, — ae E. Seroussi, and D. D. 
inermeyer. , 14 

Contract DAMD17.84.C-4140 


The UH-1H specific seating environment was studied 
in both static and vibration modes to assess its contri- 
bution to the production of backache in pilots. Subjec- 
tive measures of pain and measures of 
lumbar muscle fatigue were used to determine a sub- 
ject’s response to a 2-hour exposure to the UH-1H 
seated posture. Another outcome measure was the 
change in the characteristic motion of the back surface 
as a result of exposure to 2 hours of typical UH-1H 
vertical vibration. Subjects were also tested for their 
mechanical response to each of three axes of vibra- 
tion. Major findings included: 1) a marginally significant 
level of lumbar muscle fati due to a statically held 
posture in men; 2) in men there was a marginal signifi- 
cantly greater lumbar musculature fatigue due to a 
sustained static posture than that found due to sitting 
and vibrating un and down; 3) all subjects (male and 
female) indicated significant increase in pain due to 
sustained sitting in either static or vibrating UH-1H 
cockpit conditions; 4) the males exhibited significantly 
greater pain due to a sustained static seated posture 
than due to the same posture held while being vibrated 
either side to side or up and down; and 5) there were 
significant changes in the way the surface of the back 
moved during up and down vibration as a result of ex- 
posure to the UH-1H, vertically vibrated seated pos- 
ture. Keywords: Helicopter pilot seats; Flight crew pos- 
ture; Low back pain; Lumbar spine; Muscle fatigue; 
Electromyography; Power spectrum; Mechanical prop- 
erties; Surface motion. 
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Relationship of Anaerobic Power Capacity to Per- 
formance during a 5-Day Sustained Combat Sce- 
M.M. Murphy, J. J. Knapik, J. A. Vogel, and F. R. 
Drews. Jun 84, 36p Rept no. USARIEM-T-5/84 


Anaerobic power capacity was assessed on 34 infan- 
trymen before and after a five-day combat scenario. 
The objective of this study was to determine the impor- 
tance of this fitness component with the ability to per- 
form field infantry tasks. Anaerobic performance was 
assessed for the upper and lower body muscle groups 
using the Wingate test (WT). The isokinetic endurance 
test (IET) was administered to assess anaerobic ca- 
pacity of the elbow and knee extensor muscles. This 


by 
pacity may play an important role in the ability to sus- 
tain infantry tasks over 5 days. 
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AD-A181 772/5 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Physiology. 
Further Evidence That Stress Hyperthermic is a 


Fever, 
M. J. Kluger, B. O'Reilly, T. R. Shope, and A. J. 
Vander. 1987, 4p 


Contract NO0014-85-K-0027, Grant PHS-A01- 
NS23633 


Availability: Pub. in and Behavior, v39 
p763-766 1987 (No copies furnished by DTIC/NTIS). 


Exposure of rats to an open-field results in a rapid rise 
in body temperature. Fifty-four percent of this rise in 
body temperature was blocked by intracerebroventri- 
cular administration of the antipyretic sodium sa- 
licylate. Intraperitoneal administration of indometha- 
cin, a —s blocker of prostaglandin 

attentuated the 


chological stress in rats is mediated by prostaglandins 
released by the central nervous system, and may 
therefore be a fever. Keywords: ia; inter- 


leukin-1; Temperature regulation; Stress(Physiology); 
Reprints. 
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AD-A181 855/8/GAR PC A07/MF A01 
Arctic Inst. of North America, Arlington, VA. 

OPERATION EVEREST Il: Effects of a Simulated 
Ascent to 29,000 Feet on Nutrition and Body Com- 


Final rept. Sep-Nov 85, 

M. S. Rose, C. S. Houston, C. S. Fulco, G. Coates, 
and D. Carison. 29 May 87, 129p USARIEM-T-15-87 
Contract DAMD17-85-C-5306 


Progressive body weight loss occurs during high 
mountain expeditions, but whether it is due to hypoxia, 
inadequate diet, malabsorption, or to the multiple 
stresses of the harsh environment is unknown. To de- 
termine whether hypoxia alone causes such body 
weight loss, six men were studied during progressive 
decompression to 240 torr for 40 days in a hypobaric 
chamber where hypoxia was the major variable. The 
subjects were ~~~: a platable ad libitum diet that 
was modified for individual preferences. Complete 
food consumption data were available for only 38 of 
the 40 days. Mean caloric intake for 38 days at altitude 
was 2639 + or - 848 kcal/day (Mean + or - SD). Ca- 
loric intake decreased 42.3% from 3136 kcal during 
the first 7 days of exposure to altitude to 1789 kcal 
during the last 3 days at 282-240 Torr. During the same 
time ' the carbohydrate (CHO) intake de- 
creased from 62.1% to 53.2% (p < 0.001). All sub- 
jects lost body weight with a mean loss of 7.44 + or - 
2.24 kg (8.90% of the initial body weight). Loss of body 
weight was greater than could be accounted for by 
comparing calculated energy expenditures to actual 
caloric intake. Keywords: Body composition, Percent 
body fat, Hydrostatic weighting, Acclimatization, High 
altitude, Nutrition, Food intake, Weight loss. 
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Pipi ng Biomedical Research, v13 n4 p397- 


Excitatory amino acid antagonists have been shown to 


743,790 
N87-23123/9/GAR 
(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, , VA. 
of Hemostasis in Air Traffic 
as Related to Different Air Traffic Con- 


ditions. 

in its USSR Report 16 Dec 86, 6p Searaite 

in USSR re eee ‘ospace 
, V20 nd p23- Trans. into Eng- 


th ram Koumcheskaya, Boog | Aviakosmiches- 
kaya Medtsina (Moscow USSR), v20 n5 p19-23 Sep- 


(Order as N87-23120 PC AO7/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Hormonal and Metabolic Status of Man in the Ex- 
treme North. 
Y. F. Krylov, and R. A. Ti an. 16 Dec 86, 5p 
In its USSR Report: f 
Medicine, v20 n5 p123-127 


Meditsina (Moscow, U 


ides were measured in 10 athletes who made a 
ski expedition in the Far North at ambient tempera- 
tures of -32 to -34 C. Human adaptation to the geo- 
graphic and climatic conditions of high latitudes was 
no’ 


743,792 
N87-23140/3/GAR 
(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Human Blood Serum Proteolytic Enzyme Activity 
tay xic Environment. 


yn V. V. Krashutskiy, and 
A. A. Domnikova. 16 Dec 4p 


In Its USSR Report: and Aerospace 
Medicine, v20 n5 p128-131 t 86. Trans. wtp 
English from Kosmicheskaya Bi 

cheskaya Meditsina (Moscow, USS! 

Sep-Oct 86. 


Diminished appetite, various dyspeptic manifestations 
and temporary weight loss in man and animals submit- 
ted to chronic and intermittent hypoxic hypoxia at low 
barometric pressure are indicative of disturbances in 
processes of digestion, assimilation and resynthesis of 
proteins in the body. This is confirmed by development 
of a negative nitr balance in man and animals 
under hypoxic ions. Changes in activity of pro- 
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Poland). 
Effects of 2450 


Ss. 1g! and B. Chazan. 1986, 64p FDA/ 
CDRH-87/44, * OnnS/PUB/FDA-S? ea7} 

Sponsored by Food and Drug Administration, Rock- 
ville, MD. Center for Devices and Radiological Health. 


The report describes results of experimental i 
tions 


vestigation, female and male mice (parents) were ex- 
to non-thermal 2450 MHz microwave fields for 


both the course and outcome of pregnancy. 


Toxicology 
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AD-A181 288/2/GAR PC A02/MF A01 
Army Medical Research Inst. of Chemical Defense, 


- . . McDonough, J. A. 
Romano, and J. M. ‘King. 87, 25p Rept no. 
eos apcas saaihih adie Mey 
cholinesterase (ChE) activi- 
lethality, acute toxic signs 
irreversible ChE inhibitor 
te) were 
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cals recpectvely. A signiicani 

positive age-related effect on toxic sign-rating 
was observed at one hr f ing soman injec- 

ing a 14-day post-soman obser- 
it was that young rats dis- 
3S severe initial weight loss and had a more 
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‘oxicity and Persistence of 
Simulants: 
and Diisopropy! 


Contractor rept. Mar 85-Aug 86, 

P. Van Voris, D. A. Cataldo, M. W. tke, J. K. 
Fredrickson, and S. M. W. Li. Apr 87, 53p CRDEC- 
CR-87071 

Contract DE-AC06-76-RLO-1830 


This report provides detailed information regarding a 
series of laboratory environmental fate and effects 


tests that were performed on two chemical agent si- 
mulants. Simulants are compounds whose properties 
closely approximate those of actual agents so they 
may be used in training and materiel development. The 
two simulants selected for testing, diisopropyl fluoro- 
ite (DFP) and diisopropyl methyiphosphonate 
(DIMP), have divergent physical and chemical proper- 
tins 0 eh on comlanbantion of wali Gate oe blaae 
tive; however, both are used to simulate G-type chemi- 
cal agents. Aerosols of DIMP and DFP were generated 
within a Henderson chamber for exposure of plants, 
soils, invertebrates, and soil-microbial communities. 
Additionally, aerosols were generated for exposure of 
freshwater aquatic microcosms. Aerosols were char- 
acterized for mass concentration and particle size with 
chemical content of the aerosols determined by GC. 
Keywords: Environmental persistence, Vegetation sur- 
faces, Soil surface, Environmental effects, Plants. 
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AD-A181 336/9/GAR PC A02/MF A01 
lowa State Univ., Ames. Dept. of Chemistry. 
Synthesis of Radiolabeled xins. 

Annual rept. 1 Dec 85-30 Nov 86, 


G. A. Kraus. 1 Feb 87, 4p 
Contract DAMD17-85-C-5008 


The Synthesis of labelled trichothecenes by degrada- 
tion of Ss ea peaanes 
report. The DAS was acetylated and deoxygenated to 
provide a diene which was selectively oxidized, deuter- 
ated and epoxidized. This enone has been reduced. 
The remaining steps, separation and acetate removal, 
are in progress. Keywords: Trichothecene toxins, La- 
belled toxins, Synthesis. 
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AD-A181 551/3/GAR PC A02/MF A01 
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Biological Applications and Ettects of Optical 


my rept. 16 Mar 85-15 Mar 86, 

W. T. Ham, H. A. Mueller, J. J. Ruffolo, S. F. Cleary, 
and R. K. Guerry. Mar 87, 14p 

Contract DAMD17-82-C-2083 


Evidence that superoxide dismutase (SOD) enhances 
and catalase (CAT) reduces blue light toxicity in the 
monkey retina when injected intravenously (i.v) was in- 
conclusive and it is surmized that i.v. injection is inef- 
fective because these large enzymes have a short life- 
time in the circulation and cannot penetrate the blood- 
retinal barrier. Repetitive eye exposures of trained 
monkeys to the borad 330-420 nm were ter- 
minated in February 1985 after 1,171 daily exposures 
in one animal and 584 in the other animal. To date, no 
lenticular anomalies have been noted. Both monkeys 
are being maintained in good health and examined 
with the biomicroscope at frequent intervals. Repeti- 
tive daily exposures for 21 days of 440, 475 and 533 
nm light t the same retinal site nm 3 monkeys have 
shown that photic maculopathy is cumulative on a daily 
basis, especially for 440 nm light. In one monkey, daily 
radiant exposures of 2.8 J.cm-2 resulted in the appear- 
ance of a lesion on the 20th day. Histologic data are 
presented for retinal lesions produced by 40 microse- 
cond pulses of 647 nm laser light at a pulse repetition 
frequency (PRF) of 1600 Hz. Exposures were 10 s in 
duration at a peak power to the cornea of the monkey 
eye of 43 nW. The results are unusual in that the pho- 
toreceptors above the reinal pigment epithelium (RPE) 
are completely ablated. P mechanisms are dis- 
cussed. Keywords: Caen Vision. 
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AD-A181 574/5/GAR PC A04/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Psychol- 


Final rept. Aug 82-Dec 85, 
D. S. Olton, G. L. Wenk, and Z. Annau. Jan 86, 59p 
Contract DAMD17-82-C-2225 


During the first 2 years of this contract, the authors 
described the biochemical and morphological changes 
that occurred in the cortex and hippocampus following 
destruction of neurons in the basal forebrain by injec- 
tion of ibotenic acid. The authors determined the influ- 
ence of such lesions upon behavior, particularly upon 
the ability of lesioned rats to perform tasks which re- 
quire trial-dependent and trial-independent memory. 
The authors can now produce reliable and accurate 





lesions in the basal forebrain cholinergic eee he 
order to study changes in both biochemistry and be- 
havior. The development of behavioral tests for rats 
with lesions has provided an animal model that allows 
us to make progress in i 


had been exposed to a chemical agent. The data sug- 
gest that the excitotoxin-induced lesion model we 


have been using is a valid model of soman exposure. 
The notable exception is that rats exposed to soman 


memory. 

a ee to the far more extensive damage 
produced by Soman exposure as compared to the dis- 
crete, localized lesions produced by ibotenic acid in- 
jections. 
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Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM. Inhalation Toxicology Re- 
search Inst. 

Genotoxicity of Dyes Present in Colored Smoke 
Munitions. 


Final rept. 1 Nov 84-1 Jun 86, 
R. F. Henderson, A. L. Brooks, and R. L. Hanson. 7 
Jul 86, 125p 


The Lovelace Inhalation Toxicology Research Institute 
has been coduction genetic toxicology studies on or- 
ganic dyes used in colored smoke munitions. This 
report summarizes the results of tests to determine the 
genotoxic potency of the dyes toward both bacteria 
and mammalian cells in vitro. The tests were conduct- 
ed to detect mutations in bacteria and mammalian 
cells and to determine ceil killing, alterations in cell 
cycle kinetics, sister chromatid exchanges, and chro- 
mosome aberration induction in mammalian cells. The 
dyes evaluated in the report include Solvent Red 24, 
Solvent Red 1, Disperse Red 11 and terephthalic acid. 
pon nen hy MY Th 
to lor some mutagenic 

Keywords: Red 11, Solvent Red 24, Solvent 

Red 1, Genotoxicity, Dyes, Disperse Red 15. 
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Effects of RDX. T Re agh pe Chron- 


logical 

ic Toxicity/ xahydro- 
13,5-Trinitro-1.3,5-Triazine (RDX) in the B6C3F1 
Mouse. Phase 6. Volume 1 


Final rept. Feb 81-Apr 84, 

P. M. Lish, B. S. Levine, E. M. Furedi, J. M. Sagartz, 
and V. S. Rac. Apr 84, 367p 

Contract DAMD17-79-C-9161 

See also AD-A160 774. 


This study was conducted to evaluate the toxicity of 
the munitions compound hexahydro-1,3,5-trinitro- 
1,3,5-triazine (RDX: CAS Reg. No. 121-82--4) in 
B6C3F1 mice when administered in their diet for up to 
24 months. RDX purity was established to be 89.2- 
89.7% with the main containment of HMX. Groups of 
85 mice per sex recieved RDX at doses of 0, 1.5, 7.0, 
35.0 or 100.0 mg/kg/da’ - This last dose was reduced 
from 175 mg/kg/day in Test Week 11 due to high mor- 
tality. Ten mice/sex/dose were killed following 6 and 
12 months on test with surviving animals killed after 24 
months of treatment. Toxicologic endpoints included 
Clinical signs, body weight, food consumption, hema- 
tology, clinical cnamiayy, ophthal organ- 
weights, and gross and tissue morphology. The major 
toxic effects observed during the administration of 
RDX to B6C3F1 mice for up to 24 months included 
hepatotoxicity, possible CNS involvement, and testicu- 
lar degeneration. In addition, hepatocellular adenomas 
and/or carcinomas were more prevalent for RDX- 
treated females that for corresponding controls. 
Whether serum cholesterol levels and/or the inci- 
dence of hepatocellular tumors were increased at the 
7 mg/kg/day dose level is equivocal. The no-effect 
level under the conditions of the present study is 1.5 
mg/kg/day. Keywords: RDX; Chronic toxicity; Hexahy- 
dro-1,3,5-trinitro-1 ,3,5-triazine; Hepatocarcinogen; 
Hybrid; Mouse; Hepatotoxicity; Carcinoma; Adenoma. 
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Sub-Acute Moye ender we «At 
Annual rept. Sep 84- 85, 

P. Lomax, and N. Kokka. 31 Oct 85, 27p 
Contract DAMD17-83-C-3197 


Dose response curves for soman (30-120 ha toe 
sc) led to a calculated LD50 of 95.67 pee hy Lari 
confidence limits 94.3-97.1) in male Sprague- 

rats. A significant fall in core temperature was — 
with doses of 60 and 90 microg/kg (120 microg/kg not 
tested). At these doses the brain 


10 min segment after injection, in two different experi- 
3. Mice were sacrificed 10 min after 


synapto- 
somes, but not in mouse heart tissue. The data con- 
tained in this report indicate that physostigmine alters 
behavior and catecholamine and cyclic nucleotide sys- 
tems at doses which have, at best, only moderate ef- 
fects on cholinergic function, including inhibition of 
cholinesterase. It would be of interest to determine 
whether similar effects are observed with soman, sarin 


PC A03/MF A01 

Combat Systems Test Activity, Aberdeen Prov- 
ing Ground, MD. 
Field Test to Verify the Coburn - Forster - Kane 
Equation, 
M. Mossa. Aug 86, 38p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p909-946. 


Toxic gas tests of weapons when fired from vehicles 
are part of the mission of the U.S. Army Combat Sys- 
tems Test Activity. The results of these tests are usual- 
ly included in the safety evaluation of a new or modi- 
fied system, weapon, or round of ammunition. Four pri- 
mary toxic gas compounds are measured during weap- 
ons firings from vehicles including carbon monoxide 
(CO), — dioxide (NO2), ammonia (NH3), and sul- 
phur dio (SO2). The principal toxicant threatening 
operating crews is CO. The U.S. Army Human Engi- 
neering Laboratory undertook a critical examination of 
the standards and methods used by the Army for eval- 
uating human exposure to gaseous CO which results 
primarily from firing weapons from enclosed combat 
vehicles. The CO exposure standards of MIL-STD- 
1472 and the evaluative procedures of MIL-HDBK- 
759A were adopted by the military services to reflect a 


743,805 
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more realistic approach to the issue of CO exposure 


Ns Cm tome comneunetions a topesteoe 48 fe 
mixture, was assayed at the same time, and was found 
to show strong cytotoxic activity. Disulfur decafluoride 
(S sub 2 F sub jal be ge gl yet 
system at concentrations of 100 to ppM in 
sub 6 , all of which produced significant cytotoxicity. 
The CHO cells showed greater sensitivity than the V79 
to the toxic action of S sub 2 F sub 10 . Heating is 
reported to decompose S sub 2 F sub 10 . Accordingly, 
a sample of S sub 2 F sub 10 was heated to 250 sup 0 
C for 2 h, and subsequently tested for cytotoxicity. 
Heating abolished the cytotoxicity. Samples of spark- 
decomposed SF sub 6 were heated as above, and 
tested for cytotoxic activity in comparison to samples 
of spark-decomposed SF sub 6 which were from the 
— sparked sample, but had not been heated. Heat- 
ng signi ificantly reduced the cytotoxicity of these sam- 
ples hese data suggest that S sub 2 F sub 10 may be 
present in spark-decomposed SF sub 6 prepared in 
our system, and that S sub 2 F sub 10 may be a signifi- 
cant contributor to the overall toxicity of spark-decom- 
posed SF sub 6 , although there are other byproducts 
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and/or factors which may also play a role in the cyto- 
toxic activity of this electrically-stressed gas. 11 refs., 4 
tabs. (ERA citation 12:025963) 


PC A02/MF A01 


on gaseous dielectrics, Knox- 


Portions of this document are illegible in microfiche 
products. 


The potential mutagenic (and Dear gr activity of SF 
sub 6 and spark-decomposed SF sub 6 was investigat- 
ed in an in vitro mammalian cell culture system using 
Chinese Hamster ages (CHO) cells. The CHO cells 
were exposed to the in vacutainer tubes which 
were constantly rotated. After a 4 h exposure the mu- 
a ereneenmtiones thease sabine 
xanthine-guanine transfer- 
see (on! /}HGPRT) system. Results indicated that SF 
cub 6 Gun baler Gnatite sor ic to CHO 
cells. Spark-decomposed SF sub 6 was found to be 
strongly cytotoxic (-80% cell death following 4 h expo- 
sure to 2 kJ spark discharge in 60 cm sup 3 at 1000 
torr of SF sub 6 ) but not ge 
energy increased cytotoxicity samples 
remained nonmutagenic. The CHON PRT system 
was coupled with a metabolic activation (S9 fraction) 
system used for detecting promutagens. When expo- 
sures were carried out in the presence of S9 fraction, 
SF sub 6 was still neither cytotoxic nor mutagenic; 
spark-decomposed SF sub 6 was again strongly cyto- 
Sok duet caananete Wf empene tat OF ons 6 and 
sparked SF sub 6 are neither promutagens nor direct 
acting mutagens in the CHO/HGPRT system. Studies 
have using a more sub- 


begun mutagenically sensitive 
clone of the CHO cells known as CHO-AS sub 52 . The 


results of initial experiments using the CHO-AS sub 52 
cells remain unchanged. 9 refs., 1 tab. (ERA citation 
12:025962) 
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Lawrence Livermore National Lab., CA. 
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Unknown Toxicity. 

J. Stengel. Feb 87, 18p UCID-20977 
Contract W-7405-ENG-48 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


industrial hygienists, occupational health physicians, 
and industry management have an ethical, if not 
responsibility to protect workers exposed to materials 
for which safe exposure limits have not yet been es- 
tablished. This requires a systematic method of obtain- 
ing available toxicological data and translating that in- 
formation into meaningful controls that be implement- 
ed without unwarranted cost. Some practical ap- 
proaches currently used at LLNL to deal with these 
problems are presented, along with their justifications 
and shortcomings. The concept of ALARA (As Low As 
Reasonably Achievable) is discussed in this context. 9 
rets., 1 fig., 3 tabs. (ERA citation 12:025986) 
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R. Hettich, W. A. Rambeck, W. E. Kolimer, and H 
Zucker. Oct 86, 119p GSF-29/86 

in German 

U.S. Sales Only. Microfiche only, copy does not permit 
paper copy reproduction 


Feeding chicken with semi-synthetic diets compared 
with feed on corn-soy hasis results in a up to five times 
higher cadmium concentration in kidneys. Because 
semi-synthetic diets have a lower content of phytate 
and fibre but a higher content of protein and fat, the 
influence of these parameters on cadmium retention in 
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kidneys was studied in four experiments. Increasing 
fibre in semi-synthetic diets lowers cadmium concen- 
tration in kidneys to about one third. Cadmium reten- 
tion can furthermore be reduced to about 20% by a 


) 
L. Tauc, G. Baux, P. Fossier, and 8. Poulain. Jan 87, 
33p 
Text in French. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de |’'Armement. 


synapse of Aplysia was used as a 


tsynaptic response, not by stop- 
ping the hydrolysis of acetylcholine, but by the removal 
of an inhibition exerted on acetylcholine reception by 
acetyicholinesterase by means of a molecular interac- 
tion affecting membrane fluidity. 


743,810 

PB87-203378/GAR PC A02/MF A01 

—— Research Lab., Research Triangle 
ark, NC. 

Alteration of immune Function in Mice Following 

yan po — aa! 


FW. Luebke: R. R. Rogers, M. M. Riddle, D. G. 
Rowe, and R. J. Smialowicz. c1987, 11p EPA/600/J- 
87/039 

Pub. in Immunopharmacology, v13 p1-9 1987. Pre- 
pared in cooperation with Northrop Services, Inc., Re- 
search Triangle Park, NC. 


Treatment of mice with the direct-acting alkylating 
agent methyl methanesulfonate produced marked 
suppression of the humoral response to sheep eryth- 
rocytes and suppression of T cell responses to foreign 
antigens. These effects occurred without loss of 
spleen, thymus or body weight and in the absence of 
peripheral blood, splenic or marrow cytotoxicity. 
In comparison, exposure to urethan decreased spleen 

it, number and viability of spleen cells, and num- 
bers of circulating lymphocytes. Significant suppres- 
sion of T cell mitogen responsiveness was observed at 
all dose levels of urethan. Thymus weights, prolifera- 
tive responses to the B cell mitogen lipopolysacchar- 
ide and delayed hypersensitivity responses were de- 
creased at the highest urethan dose. Cyc - 
mide treatment significantly depressed thymic weight, 
lymphoproliferative responses of T and B cells, anti- 
body production and delayed hypersensitivity re- 
sponses. These results suggest differential sensitivity 
in components of the host defense system to weak 
carcinogens. 


743,811 

PB87-205142/GAR PC E04/MF E04 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Toxicity Testing of — Fluid: Further Studies 
of Quartz-Containing Viscosifier on Rat Lung, 

L. White, B. Gyiseth, and O. Bjoerseth. 11 Dec 86, 
33p STF21-A86107 


The viscosifier of a low-aromatic drilling fluid contains 
crystalline quartz, a lung toxicant. The quartz constitut- 
ed 4.4% of the bulk sample of the viscosifier but is 
increased to 7.5% in a respirable sample. instillation of 


the viscosifier into rat lung causes an acute inflamma- 
tion attributable to the quartz. However, the effects 
from a comparatively high dose recede during a period 
of 4 months. It is concluded that there is no progres- 
sive toxicity in rat lung from the quartz fraction at this 
dose, and therefore that under normal handling condi- 
tions, the viscosifier should not pose a respiratory 
hazard to workers. 


743,812 


PB87-864229/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Toxicology of Dyes used in the Textile industry. 
January 1975-June 1987 (Citations from World 
Textile Abstracts). 

Rept. for Jan 75-Jun 87. 

Jul 87, 48p 

Prepared in cooperation with Shirley inst., Manchester 
(England). 


This bibliography contains citations concerning the 
health hazards of dyes used in the textile industry. 
Safety measures for dye handling, storage, and appli- 
cation are discussed. Toxicology of vapor and dust 
from dyes is examined, and tions for safe, ef- 
fective ventilation are made. Studies concerning muta- 
tions and cancers caused by dyes are briefly cited, and 
the scarcity of research in this area is noted. The trend 
towards increased regulations to control the health 
and environmental impact of dyes is examined. Efflu- 
ent treatment of dyes is discussed in another bibli 

phy. eaees 138 citations fully indexed and including 
a title list.) 


Zoology 


743,813 


AD-A181 439/1/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Vertical, Horizontal, and Diel Distribution of Inver- 
tebrate Drift in the Lower Mississippi River. 

Final rept., 

D. C. Beckett, and R. L. Kasul. Mar 87, 39p Rept no. 
WES/TR/E-87-5 


Lower Mississippi River macroinvertebrate drift densi- 
ties and composition were determined at 3-hr intervals 
over 24-hr periods in mid-May and early June 1982. 
Samples were taken at the surface, middepth, and 
near the bottom at a nearshore sampling station and 
the surface and middepth at a sampling near the navi- 
ry channel. The overall mean drift density equaled 
5.0 invertebrates/100 m3 of water. Overall, Chao- 
borus larvae were the most common invertebrates col- 
lected, followed, respectively, by chironomid pupae, 
Hydra sp., Hydropsyche orris, and Hexagenia sp. The 
abundance of various taxa in the Lower Mississippi 
River's drift seem to change markedly on a site-to-site 
basis, as a function of the physical characteristics of 
the river and its substrates in a certain area. This site- 
to-site heterogeneity, coupled with the lack of lateral 
ity and the definite diel periodicity exhibited 
by some taxa, provides evidence that, even in an im- 
mense river such as the Mississippi, many of the orga- 
nisms drift as they do in small streams, traveling rela- 
tively short distances with total movement rather salta- 
tory. 


743,814 


AD-A181 814/5/GAR PC A02/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

New Type of Collapsible Insect-Surveillance Light 
Trap for yy Diptera, 

L. R. Boobar, M Sardelis, J. H. Nelson, and W. M. 
Brown. 1987, 5p 

Pub. in Medical and Veterinary Entomology, v1 p215- 
218 1987 


The newly designed Army Collapsible Insect Surveil- 
lance trap for nocturnal collection of flying Diptera that 
are attracted by light is described. A polyvinyl chloride 
construction increases durability, while the capability 
to collapse from a height of 92.1 cm to 24.1 cm facili- 
tates transportation and storage. (Reprints) 





743,815 


PB87-203352/GAR 
Minnesota Univ., Minneapolis. 
New Method to Determine ‘Giardia’ Cyst Viability: 
Correlation of Fluorescein Diacetate and Propi- 
dium lodide Staining with Animal Infectivity. 
Journal article, 

D. G. Schupp, and S. L. Erlandsen. c1987, 7p EPA/ 
600/ J-87/054 

Pub. in Applied and Environmental Microbiology, v53 
n4 p704-707 Apr 87. Sponsored by Health Effects Re- 
search Lab., Research Triangle Park, NC. 


PC A02/MF A01 


The viability of Giardia muris cysts was studied using 
the fluorogenic dyes, fluorescein diacetate (FDA) and 
propidium iodide (P!). Using the mouse model for giar- 
diasis, FDA or PI stained cysts were inoculated into 
neonatal mice. Feces were examined at days 3, 5, 8, 
and 11 post-inoculation for the presence of cysts. 
Using 1000 FDA stained cysts as the inoculum, cysts 
were detected at days 5, 8, and 11 after inoculation in 
9/9 mice, whereas a 50-fold greater dose of cysts pro- 
duced infection at three days in 27/27 mice as well as 
at 5, 8, and 11 days post-inoculum. Inoculation of 40 
mice with 50,000 PI stained cysts did not produce in- 
fection in any of the animals. Necropsy of mice infect- 
ed with FDA stained cysts showed trophozoites within 
the intestine. No trophozoites were detected within 
animals inoculated with 50,000 P! stained cysts. These 
results demonstrate that FDA positive cysts are non- 
viable and incapable of producing Giardia infections in 
vivo. (Copyright (C) 1987, American Society for Micro- 
biology.) 
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743,816 


AD-A181 427/6/GAR PC AO5/MF A01 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
racks, PA. 

Space: The Fourth Military Dimension. The Strate- 
gic Defense Initiative and the implications for Land 
Warfare in the Twenty-First Century. 

Final rept., 

J. V. Harvey. 1 Oct 86, 99p 


This study considers space as the fourth and newest 
military dimension and examines the implications of 
spacepower and new technologies on land warfare to 
the mid-21st century. A resurgence of interest in mili- 
tary space operations among the senior leadership of 
the Army began around 1983. Studies had established 
that, while the Army was not fully exploiting the poten- 
tial capabilities of space to support land combat, it was 
already deeply dependent on space systems. This de- 
pendence was increasing yearly without any planning 
having been done to evaluate its impact on future land 
combat operations’ overall goals and objectives for 
Army participation in space activities. The Army has 
begun to correct these shortcomings but many far- 
reaching decisions need to be made in the near future. 
This study examines some aspects of space which 
need to be considered in making these decisions as 
space systems become operational military systems. 
The author concludes that the Army does not have the 
qualified personnel or organizational structure to use 
space and space-based systems to their fullest poten- 
tial. This is an immediate requirement, and meeting 
this challenge will greatly help in the longer range re- 
quirements of assessing and incorporating military op- 
erations in space and space technologies into land 
warfare, preparing the Army to fight in a four-dimen- 
sional environment, and establishing the proper per- 
spective in the Army for space operations. 


743,817 


AD-A181 608/1/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


G. K. Kramer. Mar 87, 92p 


This thesis will focus on relating a generic evaluation 
structure, the Modular Command and Control Evalua- 
tion Structure (MCES) to the battle management (BM) 
and command, control and communication (C3) issues 
of the Strategic Defense Initiative (SDI). To do this, the 
area of SDI battle management, command and control 
(C2), and communications will be reviewed and ex- 
plained as well as the MCES. This will provide useful 
descriptive —— required for i and meas- 
uring proposed BM/C3 architectures. (Author) 


Logistics, Military Facilities, & 
Supplies 


743,818 


AD-A181 325/2/GAR PC — i= = 
Navy mw Research and Development Cen 


Vv. Hulton, P. Konoske, and M. Monda. 
May 87, 204p Rept no. NPRDC-TN-87-23 


This document is intended for the classroom as an aid 
in orienting managers at Navy logistics and mainte- 
nance establishments to the basic concepts of total 
quality a (TQM). Through the kind permis- 
sion of a number of publishers, we have been able to 
reproduce here some key articles about TOM. It is not 
the intent of this technical note to provide a compre- 
hensive study of quality management, but rather to aid 
in planning for an implementation of the Deming ap- 
proach to TOM. Although the Navy aviation community 
chose the Deming —- to quality ma 

as reflected in the selected , other approach- 
es are possible. The report le comereed of tour parte. 
Section 1 consists of articles that present an overview 
of quality management, its background and general 
concepts. The sequence of articles was chosen to first 
present what quality management is, how it has been 
——_— implemented in a. and the impact ~ 4 
lapan’s success on gaining the competitive 

Once these matters have been explored, 
the implementation code and practices are treat- 
ed (Section 2). Section 3 reports on case studies of 
various organizations. Each article is preceded by a 
summary. Section 4 lists other relevant publications 
produced by NPRDC. 


743,819 


AD-A181 376/5/GAR PC A11/MF A01 
—_ Postgraduate ~~y Monterey, CA. or te 
ystems and Design 

Supply Department's Plant and 


M. L. Ross, and R. Q. Smith. Mar 87, 233p 


The current system used to administer Plant Account 
equipment for departments at the Naval Postgraduate 
School involves over 4500 items. The current Minor 
Property System is decentralized and encompasses 
approximately 60,000 items. A recent Naval Directive 
called for the centralization of Minor Property systems. 
This thesis was undertaken to assist the Command in 
compliance with this directive and to improve Com- 
mand property management. implementation of a 
management information system (MIS) to support 
property management functions would achieve these 
two objectives, as well as eliminate redundant data 
handling and improve property management adminis- 
trative effectiveness. To aid in meeting the above ob- 
jectives the following deliverables are presented in this 
paper: detailed system specifications for database ap- 
plication, data dictionary, file structures, and hardware 
specifications. (Theses). 


743,820 


AD-A181 384/9/GAR PC A0S/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Systems and Logistics. 


743,823 


Stetmenaos Antic) ts te Aa trabiny Cont 


mand. 

Technical rept., 

W. F. Bowlin. Nov 84, 86p Rept no. AU-AFIT-LSQ- 
84-1 


This research evaluates the operational efficiency of 
the in-house real property maintenance activity of the 
Air Training Command a me called 
Data Envelopment Analysis (DEA). Evaluations are un- 
dertaken in a variety of ways -- reviewing annual data; 
mtlidewseee jamal Reed he ny 


operational characteristics of different bases. 


743,821 
AD-A181 419/3/GAR PC A03/MF A01 
Command and Staff Coll., Maxwell AFB, AL. 
Planning Role in Combat 


need for logi planning i isti 
tS poadel ter oy tor Flee capadiain and inant 
throughout the Ai Force. However logistic planning 
ed differently by the various commands be- 
cause there is no Air Force doctrine to standardize the 
subject. Disparity in logistics planning leads to ineffi- 
cient combat support. The following tour factors. of 
modern warfare require that Air Force logistics plan- 
ning be based on common and sound doctrine: 1) 
Continuous nature of war and dwindling resources 


+ bowie ‘Mer 85, 83p Rept no. AU-AFIT-LSQ- 
91 


This research evaluates the operational efficiency of 


methodology 

Data i analyaie ( ). Evaluations are un- 
dertaken in a variety of ways -- reviewing annual data; 
checking for trends, stability, and seasonal behavior 
using window type analyses; and accomplishing a joint 
analysis with Air Training Command data. Results in- 
clude identifying sources and amounts of inefficiencies 
for each base, command-wide trends, and special 
operational characteristics of different bases. 


743,823 

AD-A181 465/6/GAR PC AO5/MF A01 
Naval i ee School, Monterey, CA. 

— for Aircraft ——— est and ~— 


metric he agg 1. 
Master's thesis, 


R. W. Fonnesbeck, and D. J. Lee. Mar 87, 97p 
See also Volume 2, AD-A181 466. 


There is an increasing requirement from high levels 
within the Government that the Navy's aircraft cost es- 
timators and analysts provide explicit estimates for the 
sub-elements of Aircrat System Test and Evaluation 
efforts. The data required to produce more accurate 
and detailed estimates represent lower levels in the 
Aircraft Work Breakdown Structure (WBS) than previ- 
ously available. This is a two volume thesis. This 
volume examines the WBS and Contractor Cost Data 
Reporting (CCDR) system with a description of current 
reporting practices and implementation shortcomings. 
Recommended courses of action to improve reporting 
requirements and thereby improve data quality and 
cost estimates are proposed. Major cost drivers for 
AST&E, from both the perspective of Defense Con- 
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Logistics, Military Facilities, & Supplies 


tractors and Military Flight Test Centers, are dis- 
cussed. Keywords: Theses; Financial management; 
Materiel acquisition. 


743,824 

AD-A181 466/4/GAR PC A12/MF A01 
Naval Postgraduate School, Monterey, CA. 

Cost for Aircraft System Test ——- 
metric a Volume 2. 

Master's thesis 

W. J. Foster, and W. J. Moore. Mar 87, 256p 

See also Volume 1, AD-A181 465. 


There is an increasing requirement from high levels 
within the Government that the Navy's aircraft cost es- 
timators and analysts provide explicit estimates for the 
sub-elements of Aircraft System Test and Evaluation 
(AST&E) efforts. The data required to produce more 
accurate and detailed estimates represent lower levels 
in the Aircraft Work Breakdown Structure (WBS) than 
previously available. This is a two volume thesis. Be- 
ginning in this document (Volume Ii), a relational data 
base system is introduced to more easily evaluate 
AST&E cost elements and physical/performance 
characteristics. A Contractor Flight Test cost estimat- 
ing relationship (CER) is developed through step-wise 
multiple regression analysis of data gathered from De- 
fense Contractors and Naval Air Systems Command 
(NAVAIR). Keywords: These; Financial management; 
Materiel acquisition; Parametric methods. 


743,825 

AD-A181 487/0/GAR PC A04/MF A0O1 

Naval A tee School, Monterey, CA. 
Joint Replenishment 


Evaluation of a Inventory 


W. B. Kim. Mar 87, 71p 


This paper considers a joint replenishment inventory 
problem with a continuous-review (S, c, s) policy for 
the backorder case with Poisson demands and con- 
stant procurement lead times. Whenever item i's in- 
ventory level hits s sub i (reorder point) or lower it trig- 
an order so as to raise item i's level to S sub i 
‘order up point). At the same time any other item j with 
inventory level at-or-below its can-order point c sub j is 
included in the replenishment. A Poisson demand 
model with a description of the system's op- 
eration is analysed, and comparisons are conducted 
for joint versus individual orders in the case of mullti- 
item problems, where joint replenishment of several 
items may reduce setup costs. Keywords: Theses; 
Mathematical models, Computer programs. 


743,826 
—— 535/6/GAR PC A03/MF A01 
Air Command and Staff Coll., Maxwell AFB, AL. 


Plane Division in the sd the Vang tone La 
Student rept., 


A. E. Schmoyer. Apr 87, 38p Rept no. ACSC-87- 
2250 


This study defines the current functional alignment and 
responsibilities of a Strat Air Command (SAC) 
wing-level logistics plans (LGX) division and discusses 
the advantages/ disadvantages of the current function- 
al alignment. The study then proposes a functional re- 
alignment of the LGX division from deputy commander 
for resource management supervision to wing com- 
mander supervision. The advantages/disadvantages 
of the proposed realignment are also discussed. Four 
issues affecting the functional alignment are analyzed. 
These issues are span of control, communications 
flow, chain of command, and career progression. Key- 
words: Logistics management 


743,827 

AD-A181 601/6/GAR 
Universal Energy Systems, inc., Dayton, OH. 
ae eakout Computer Model Mainte- 


hor 87 87, 71p np BRMC- 86-0465-3 
Grant F33600-86-G-0465 
Prepared in cooperation with PJSA, Inc., Fairborn, OH 


Component breakout is the process whereby the gov- 
ernment purchases a component that was previously 
provided as contractor furnished equipment and pro- 
vides the item to the prime contractor to be incorporat- 
ed into the end item. DOD policy concerning breakout 
States that it snould be used if substantial net cost sav- 
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ings will probably be achieved and this action will not 
jeopardize quality and performance. Concentration of 
breakout effort should be on the components of the 
high dollar value systems, since these represent the 
highest costs and offer the potential for the greatest 
savings. In order to realistically estimate the savings 
associated with component breakout, the government 
must be able to compute the offsetting costs associat- 
ed with the government furnished equipment oper- 
ation. This computer model is a user-friendly, menu- 
driven tool that can be easily used to estimate compo- 
nent breakout offsetting costs. In addition an estimate 
of the lost opportunity costs, the potential loss to the 
government of devoting time and effort to components 
at the expense of the total system are included in the 
results. 


743,828 

AD-A181 604/0/GAR PC A03/MF A01 
Universal Energy Systems, Inc., Dayton, OH. 
Component Breakout Computer Model Operator's 


Technical rept. Jun 86-Apr 87. 

29 Apr 87, 36p UES-790-R-02-OM, BRMC-86-0465-2 
Grant F33600-86-G-0465 

Prepared in cooperation with PJSA, Inc., Fairborn, OH. 


Component breakout is the process whereby the gov- 
ernment purchases a component that was previously 
provided as contractor furnished equipment and pro- 
vides the item to the prime contractor to be incorporat- 
ed into the end item. DOD policy concerning breakout 
and states that it should be used if substantial net cost 
savings will probably be achieved and this action will 
not jeopardize quality and performance. Concentration 
of breakout effort should be on the components of the 
high dollar value systems, since there represent the 
highest cost and offer the potential for the greatest 
savings. In order to realistically estimate the savings 
associated with component breakout, the government 
must be able to compute the offsetting costs associat- 
ed with component breakout, the government must be 
able to compute the offsetting costs associated with 
the government furnished equipment operation. This 
computer model is a user-friendly, menu-driven tool 
that can be easily used to estimate component break- 
out offsetting costs. In addition an estimate of the lost 
opportunity costs, the potential loss to the government 
of devoting time and effort to components at the ex- 
pensive of the total system, are included in the results. 


743,829 

AD-A181 605/7/GAR PC A08/MF A01 

Universal Energy Systems, Inc., Dayton, OH. 
Breakout er Model. 

Technical rept. (Final) Jun 86-Apr 87. 

29 Apr 87, 166p UES-790-R-01-FR, BRMC-86-0465- 

1 


Grant F33600-86-G-0465 
Prepared in cooperation with PJSA, Inc., Fairborn, OH. 


Component breakout is the process whereby the gov- 
ernment purchases a component that was previously 
provided as contractor furnished equipment and pro- 
vides the item to the prime contractor to be incorporat- 
ed into the end item. DOD policy concerning breakout 
states that it should be used if substantial net cost sav- 
ings will probably be achieved and this action will not 
jeopardize quality and performance. Concentration of 
breakout effort should be on the components of the 
high dollar value systems, since these represent the 
highest costs and offer the potential for the greatest 
savings. In order to realistically estimate the savings 
associated with component breakout, the government 
must be able to compute the offsetting costs associat- 
ed with the government furnished equipment oper- 
ation. This computer model is a user-friendly, menu- 
driven tool that can be easily used to estimate compo- 
nent breakout offsetting costs. In addition an estimate 
of the lost opportunity costs, the potential loss to the 
government of devoting time and effort to components 
at the expense of the total system, are included in the 
results. 


743,830 

AD-A181 648/7/GAR PC AO02/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports 

Prime Contract Awards by State, First Half Fiscal 
Year 1987. 

Semiannual rept. 

1987, 9p Rept nos. DIOR/P09-87/01, POS 


This document provides a wide variety of information 
on all Department of Defense (DoD) procurement ac- 


tions. Both military and civil functions (i.e., Army Corps 
of Engineers--Civil Works) procurements are repre- 
sented. The data are presented by state and include 
the net value of procurements awarded to each state 
as well as each state’s percentage of the total for all 
state procurements. The total net value of procure- 
ment actions for the first half of Fiscal Year (FY) 1987 
are shown for all of DoD in Table 1 and for its miltary 
components only in Table 2. These tables also pro- 
vide, for comparison purposes, data for the second 
quarters of FY 1987 and FY 1986. The total net value 
of military procurement actions for the first half of FY 
1987 (presented in Table 2) are displayed according to 
defense component in Table 3. 


743,831 


AD-A181 673/5/GAR PC A04/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Companies Participa in the it of De- 
fense Subcontracting Program, First Half Fiscal 
Year 1987. 

Quarterly rept., 

1987, 75p Rept nos. DIOR/P14-87/02, P14 


Companies Participating in the Department of Defense 
Subcontracting Program is published quarterly and 
provides summary data on Department of Defense 
(DoD) subcontracting program commitments to small 
disadvantaged business firms. 


743,832 


AD-A181 736/0/GAR PC A06/MF A01 
Army Procurement Research Office, Fort Lee, VA. 
Alignment of Manpower Requirements with Pro- 
curement Workload. 

Final rept., 

W. J. Wicker. Mar 87, 120p Rept no. APRO-86-01 
Availability: Document partially illegible. 


U.S. Army Materiel Command Major Subordinate Com- 
mands (MSCs) are failing to accomplish their Procure- 
ment Appropriation Army (PAA)-Secondary obligation 
plans and are experiencing significant increases in 
Procurement Administrative Lead Time (PALT). A 
PALT computer simulation model was developed for 
determining Procurement and Production Directorate 
(PPD) manpower requirements based upon procure- 
ment workload and other factors which might improve 
overall contract execution performance at one MSC, 
U.S. Army Missile Command (MICOM). It was found 
current MICOM PPD manpower allocation may be su- 
boptimal. An algorithm was developed for realigning 
manpower to reduce average Procurement Work Di- 
rective PALT and procurement backlog. Future man- 
power reallocations should be simulated with dedicat- 
ed computer resources to arrive at an optimal man- 
power realignment. A preliminary evaluation of the ap- 
plicability of the MICOM model to other MSCs is made, 
with a more complete evaluation to be based on future 
analyses. (Author) 


743,833 


AD-A181 737/8/GAR PC A03/MF A01 
Army Procurement Research Office, Fort Lee, VA. 
Feasibility Study to Forecast Procurement Work- 
load for MACOMS (Major Commands). 

Final rept., 

J. W. Painter, and P. S. Gilliatt. Mar 87, 35p Rept no. 
APRO-86-06 


The need exists for major commands (MACOMS) to be 
able to effectively document their manpower needs by 
projecting reliable forecasts of their future procure- 
ment workload requirements. Presently neither FORS- 
COM, TRADOC nor DESCOM has a standard method 
of forecasting future procurement workloads. Suffi- 
cient data is not available at TRADOC and DESCOM 
to support a forecasting model at this time. The devel- 
opment of a forecasting model was found to be feasi- 
ble at FORSCOM, and such a model was developed 
that should prove beneficial in forecasting and docu- 
menting manpower and resource requirements. Key- 
words: Procurement, Forecasting, Model, Auto Re- 
gressive, Workload planning. 
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AD-A181 762/6/GAR PC A10/MF A01 
Naval Facilities Engineering Command, Alexandria, 
VA 
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May 87, 0d Rept no. NAVFAC-P-34-REV 
Supersedes report dated Aug 86, AD-A170 584. 


This publication is issued quarterly (February, May, 
August, and November) by th the Naval Construction 
Battalion Center (Code 156), Port Hueneme, CA 
93043. The revision designations and amendments of 
the Military, Federal, Special and ment 
Specifications and Standards in the listings contained 
are to be used in place of the issue actually shown in 
the NAVFACENGCOM Guide Specification, if differ- 
ent. In effect, the information contained in these list- 
ings amends the NAVFAC Guide Specification. How- 
ever, this does not relieve the specifier of his responsi- 
bility to verify the latest referenced document in effect 
and that the types, grades, classes, etc., have re- 
mained constant from one revision to the next or that 
pa text of the project specification is adjusted accord- 
ingly. 


743,835 

AD-A181 799/8/GAR PC ACS/MF A01 
Naval Postgraduate School, Monterey, CA. 

Study of U.S. Coast Guard Standard Terminal 
Acquisition Process. 

Master's thesis, 

J. D. Maes. Mar 87, 80p 


This thesis is a study of the regulations and directives 
that apply to the acquisition of Automated Data Proc- 
essing systems for the United States Coast Guard. 
The original standard terminal acquisition for the Coast 
Guard in 1981 was intended to provide the Coast 
Guard with state of the art microcomputer capabilities. 
It was also an attempt at standardization of the original 
standard terminal acquisition process with the current 
applicable guidelines and regulations will provide a 
number of ‘lessons learned’ as well as a basic frame- 
work for similar acquisitions in the future. Keywords: 
Theses; C3/IRM (Command Control Communica- 
tions/Information Resources Management). (Author) 


743,836 

AD-P005 333/0/GAR PC A02/MF A01 
Royal Australian Navy, Canberra. 

Naval Armament Depot for the Royal Australian 


W. W Gorroughs. Aug 86, 10p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1," AD-A181 274, p805-814. 


The Royal Australian Navy is about to embark upon a 
major construction project for a central ammunition 
depot to replace existing facilities in eastern Australia. 
These will be used for a variety of storage, test and 
maintenance functions for RAN conventional ammuni- 
tion of all types. The facilities will embrace latest 
design criteria. 


743.8. 

PB87-191896/GAR CP Tog 
Army Materiel Command, New Cumberland, PA. Cata- 
log Data eee 

Army Master Data File (AMDF): Army Retrieval Mi- 
croform System (ARMS), and Interchangeable and 
Substitute (1 and S) Group Data. 

Data file, 

P. Judy, and D. Houseal. 1 Jun 87, mag tape DOD/ 
DF/MT-87/013 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify ——s mode by specifying density only. Call 
NTIS Computer Products if you have questions. 


Purpose: The ARMS Monthly AMDF provides Army 
users with the most commonly used supply manage- 
ment data required to perform logistics functions relat- 
ing to their mission responsibilities. Among the func- 
tions supported are the following: supply management, 
stock control, acquisition, disposal, storage, and distri- 
bution. Source: Data contained in this file are extracted 
from the Army Central Logistics Data Bank (ACLDB) 
Master Data Record (MDR). This data is maintained in 
the ACLDB by the Army managing activities. Content: 
The ARMS Monthly AMDF contains data for all active 
items of supply which are used and/or managed by the 
Army. Inactive items which were deleted within the last 
two years or for which an active replacement item 
exists. 


743,838 
PB87-204285/GAR PC A04/MF A01 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


General Accounting Office, Washington, DC. National 
and ——— Affairs Div. 


Better Transportation Planning 
Is Needed. 
Jun 87, 70p GAO/NSIAD-87-138, B-226747 


The report discusses the ability of both Army active 
and reserve forces to mobilize and move to ports of 
embarkation within the timeframes prescribed by oper 

ation plans. The report focuses on the availability ity of 
the required transportation resources and the adequa- 
cy of unit and installation plans and preparations to 
use them. Evaluations included DOD's development of 
commercial transportation requirements for mobiliza- 
tion and its determination of the availability of commer- 
cial rail and truck assets with which to meet these 
needs; Army reserve component unit home station 
and mobilization station plans and preparations for 
conducting commercial rail and truck outloading oper- 
ations; and FORSCOM oe pene for procuring, distrib- 
uting, and storing selected materials and equipment 
needed to support commercial rail and truck loading 
operations. 


PB67-207973/GAR 
Defense L 
Defense 


PC A02/MF A01 
tics —y~-4 Center, Battle yy Mi. 

Data System pay bmg 
dures — Volume 14. Reports and 


Jul 87, "8p DOD-4100.39-M-VOL-14-9 
Change 9 to report dated Oct 84, PB87-164604. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume contains 
repetitive reports that are derived from the Federal 
omg byw and produced by DLSC for external 
publication supplements DoD 4100.39-M 
Volume 14, Basic Edition, and will be superseded by 
revision of the Basic. 


743,840 

PB87-207981/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense integrated Data System (DIDS) Proce- 
dures Manual. Volume 16. Logistics Remote Users 
Network. 1 


. Change 1. 
Jul 87, 7p DOD-4100.39-M-VOL-16-1 
Change 1 to report dated Apr 87, PB87-171856. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1{&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume provides 
the users with a gu uide for submitting and receiving re- 
sponses to the DIDS TIR via remote terminals. The 
Publication supplements DoD 4100.39-M Volume 16, 
— Edition, and will be superseded by revision of the 
asic. 


743,841 

PB87-207999/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense integrated Data System (DIDS) Proce- 
dures Manual. Volume 1. General and Administra- 
tion Information. C’ 3. 

Jul 87, 36p DOD-4100.39-M-VOL-1-3 

Change 3 to report dated Jul 86, PB86-237476. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume covers the 
introduction, responsibilities, concepts and principles, 
change procedures, reimbursements, table of con- 
tents and alphabetic index for the total manual. The 
publication supplements DoD 4100.39-M Volume 1, 
Basic Edition, and will be superseded by revision of the 
Basic. 


743,845 


743,842 


PB87-208005/GAR PC A02/MF A0O1 
Defense Logistics Services Center, Battle Creek, MI. 
Defense integrated Data System (DIDS) Proce- 
dures Manual. Volume 7. Establish/Maintenance of 

and Provisioning Screening 


Table. a 4. 
Jul 87, 21p DOD-4100.39-M-VOL-7-4 
Change 4 to report dated Oct 82, PB87-164687. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major tics areas such as 
Mana t, Item identification, Interchange- 
ability and Substitutability (|\&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. These procedures pre- 
scribe the input modes/formats and instructions for 
requests for new code assignments and/or 
maintenance actions for Federal Supply Code for Man- 
ufacturers (FSCM) and Nonmanufacturers (FSCNM) 
and NATO Supply Code for Manufacturers (NSCM). 
There are also instructions in this volume for register- 
ing activities as users of the DIDS provisioning screen- 
ing services. The publication supplements DoD 
4100.39-M Volume 7, Basic Edition, and will be super- 
seded by revision of the Basic. 


743,843 


PB87-208013/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 


Defense DIDS — 
dures Manual Volume 2. Multiple Application , 
cedures. 


Jul 87, 18p 100: 39-M-VOL-2-7 
Change 7 to report dated Oct 85, PB86-237484. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics mai informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume outlines 
the procedures for FSC classes assigned for integrat- 
ed management, transmittal of data to and from DLSC. 
Processing security classified catalog data. DIDS prob- 
lems reporting and simplified file maintenance. The 
publication supplements DoD 4100.39-M Volume 2, 
—_— Edition, and will be superseded by revision of the 
asic. 


743,844 


PB87-208021/GAR PC A05/MF A01 
Defense ys aoe Services Center, Battle Creek, Ml. 
Defense integrated Data S (DIDS) Proce- 
dures Manual. Volume 10. Ref- 
erences/instructions/Tables and Grids. Change 2. 
Jul 87, 79p DOD-4100.39-M-VOL-10-2 

Change 2 to report dated Jan 87, PB87-144267. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume is designed 
to provide, in one source, the standard notes and 
return codes that the user will refer to while working 
with Input/Output formats related to applicable Docu- 
ment identifier Codes (DiCs). In addition it contains all 
Data Code Tables affecting the services/agencies and 
selected cross-reference lists frequently used. The 
publication supplements DoD 4100.39-M Volume 10, 
_— Edition, and will be superseded by revision of the 
asic. 


743,845 

PB87-208039/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 13. Materiel Management 
Decision Rule Tables. Change 3. 

Jan 87, 8p DOD-4100.39-M-VOL- -13- 3 

Change 3 to report dated Oct 85, PB87-162236 
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The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume contains 
tables which define Federal Classification as- 
signments and Material Management Decision Rules 
to reflect the submitter, receiver, and collaborator of 
Supply 0) cataloging data and Military Serv- 
ice and Civil Agency supply management responsibil- 
ities and interrelationships. The publication supple- 
ments DoD 4100.39-M Volume 13, Basic Edition, and 
will be superseded by revision of the Basic. 


743,846 
PB87-208567/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Data System (DIDS) Proce- 
dures Manual. Volume 12. Data Element 

and of Terms/ Change 3. 

Jul 87, 36p 4100.39-M-VOL-12-3 

Change 3 to report dated Oct 86, PB86-247475. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item identification, interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume contains 
the dictionary which identifies and describes the data 
elements comprising the DIDS data base and those 
required in Defense. Reutilization and Marketing Serv- 
ice (DRMS) Systems. The volume also defines terms 
and acronyms which are used thr it the manual. 
The publication supplements DoD 4100.39-M Volume 
e ~_— Edition, and will be superseded by revision of 
sic. 


743,847 

PB87-208716/GAR PC A02/MF AO1 

Defense Logistics Services Center, Battle Creek, Ml. 

Defense Data System (DIDS) Proce- 
Data Tools. — 5. 

Jul 87, 19p DOD-4100.39-M-VOL-3-5 

Change 5 to report dated Apr 85, PB86-237518. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major tics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (|\&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The tools covered in 
the volume include preparation (Maintenance) and for- 
mats for item names, Federal litem Identification 
Guides (FllGs), and reference drawing groups and pro- 
cedures for maintenance of the Federal Supply Classi- 
fication System and the Department of Defense Am- 
munition Code (DoDAC) assignment. Collaboration 
procedures required for activities to revise the tools 
are also included. The publication supplements DoD 
4100.39-M Volume 3, Basic Edition, and will be super- 
seded by revision of the Basic 


743,848 

PB87-208724/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, Mi 
Defense integrated Data System (DIDS) Proce- 
dures Manual. Volume 11. Edit/Validation Criteria. 


rye 3. 
Jul 87, 26p DOD-4100.39-M-VOL-11-3 
Change 3 to report dated Oct 86, PB86-247467. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume contains 
the edit/ validation criteria which DLSC performs on in- 
coming DIDS transactions. The publication supple- 
ments DoD 4100.39 Volume 11, Basic Edition, and will 
be superseded by revision of the Basic 


204 VOL. 87, No. 19 


PC A07/MF AO1 
Defense Logistics Services Center, Battle Creek, MI. 
Defense integrated Data System (DIDS) Proce- 
dures Manual. Volume 8. Document identifier Code 
(DIC) ~ een (1/0) Formats (Fixed Length). 


Jul 87, 133p DOD-4100.39-M-VOL-8-7 
Cha 7 to report dated Oct 85, PB86-237583. See 
also PB87-209458. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume furnishes 
all DIC and record formats that are Input/Output to/ 
from DLSC in fixed length format. The publication sup- 
plements DoD 4100.39-M Volume 8, Basic Edition, 
and will be superseded by revision of the Basic. 


743,850 

PB87-209185/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Data S (DIDS) Proce- 
dures Volume 5. Bank Interroga- 
tions/Search. 3. 


Change 3. 
Jul 87, 14p DOD-4100.39-M-VOL-5-3 
Change 3 to report dated Jul 86, PB86-237567. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item identification, Interchange- 
ability and Substitutability (\&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The procedures in the 
volume are designed to provide authorized users with 
information to access and retrieve data from the DIDS 
data bank as required. In the area of search, a process 
is available to screen reference numbers and National 
Item Identification Numbers (NIINs) to determine if 
items are recorded in the supply system and to provide 
output data as required. The publication supplements 

4100.39-M Volume 5, Basic Edition, and will be 
superseded by revision of the Basic. 


743,851 
PB87-209201/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 


Defense | Data S (DIDS) Proce- 

dures Ag -4- 6. Management. 
4. 

Jul 87, 20p DOD-4100.39-M-VOL-6-4 

Change 4 to report dated Jul 86, PB86-237575. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Ma . Item Identification, Interchange- 
ability and Substitutability (|\&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume outlines 
the development and maintenance procedures for the 
supply management function for such logistics areas 
as management of Item Identification, MOE rules, 
pos classification, standization, interchangeability 
and substitutability, source of supply, and item man- 
agement coding. The publication supplements DoD 
4100.39-M Volume 6, Basic Edition, and will be super- 
seded by revision of the Basic. 


743,852 

PB87-209458/GAR PC A07/MF A01 

Defense Logistics Services Center, Battle Creek, MI. 

Defense integrated Data System (DIDS) Proce- 

dures Manual. Volume 9. Document identifier Code 

= In —- (/O) Formats (Variable 
ength). ° 

Jul 87, A 27p DOD 4100.30-M-VOL-9-7 

Change 7 to report dated Oct 85, PB86-238532. See 

also PB87-208864 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 


tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability (1{&S), and Standardization. 
Also included is general and administrative informa- 
tion. The manual consists of sixteen volumes. Vol- 
umes are available separately. The volume furnishes 
all DIC and record formats that are Input/Output to/ 
from DLSC in variable length format. The publication 
supplements DoD 4100.39-M Volume 9, Basic Edition, 
and will be superseded by revision of the Basic. 


743,853 

PB87-220158/GAR PC E19/MF E07 
Strategic Defense Initiative Organization, Washington, 
OC. Systems Engineering. 

Strategic Defense Initiative Demonstration/Valida- 
tion Environmental Assessment. 

Aug 87, 632p-in 7v 

Set includes AD-A183 000 through AD-A183 006. 


The Strategic Defense Initiative Organization (SDIO) 
and its proponents (the U.S. Army and U.S. Air Force) 
plan to conduct Demonstration/ Validation tests of the 
six technologies to demonstrate their respective ability 
to perform their required tasks, and to validate the re- 
quirements to determine their feasibility for a future de- 
cision on whether to proceed with Full-Scale Develop- 
ment. Demonstration/Validation tests would be con- 
ducted at 14 government facilities across the United 
States and the Republic of the Marshall Islands, and at 
contractor facilities. Tests would include analyses, 
simulations, component/ tests, and flight 
tests. In the event that any other technology is ready 
for entry into Demonstration/Validation at a later date, 
an Environmental Assessment will be prepared for that 
technology and these reports will be updated. 


Military Intelligence 


743,854 


AD-A181 489/6/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. , 

| Proposal of er-Based 
Office Automation for Republic of Korea Army In- 
telligence Corps (ROKAIC). 

Master's thesis, 

D. J. Joo. Mar 87, 108p 


The availability of computer technology and its contin- 
ually declining costs has led to its application in the 
office environment. The use of computer and micro 
electronics in the office for the support of secretarial 
and managerial staff has been given a number of titles, 
the most common term being Office Automation (OA). 
OA is a working environment that brings together a 
useful combination of flexible and conveniently acces- 
sible, integrated, and compatible, computer-based 
service functions and facilities at the user's workplace. 
The purpose of this thesis is to provide an implementa- 
tion strategy for an integrated office automation 
system in the Republic of Korea Army intelligence 
Corps (ROKAIC) computer system. 


Military Operations, Strategy, & 
Tactics 


743,855 

AD-A181 322/9/GAR PC A04/MF A01 
Army Command and Genera! Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
oS Support Artillery for the U.S. Light Infantry 


M. D. Starry. 15 Dec 86, 53p 


This study is an analysis of the close support artillery 
battalion in the Light Infrary Division (LID) and it’s rela- 
tionship with the maneuver brigade. There is currently 
a debate over whether the maneuver brigade should 
have an organic artillery battalion or the traditional 
direct support artillery battalion. Recent studies such 
as ARMY 21 and MOC 96 (Maneuver Oriented Corps) 
suggest organic artillery battalions are the best organi- 
zation for the future battlefield. In addition recent expe- 
rience at the National Training Center indicate in gen- 
eral that maneuver-fire support team relationships 





have some serious weaknesses. One solution in cor- 
recting these problems and a units for the 
future battlefield is organic artillery battalions in the 
maneuver brigades to include the brigades of the LID. 
In order to determine if the maneuver should 
have organic artillery battalions in the LID this paper 
examines the LID, its unique missions, capabilities and 
limitations, and its unique light infantry characteristics. 
Also considered are historical examples of U.S. and 
German light divisions in WWII, U.S. infantry divisions 
in Vietnam and the contemporary British light contin- 
gency force. The analysis includes an examination of 
the employment of close support artillery in these his- 
torical examples using the fire support doctrinal tenets 
of adequacy, flexibility and continuity. Technological 
improvements in field artillery systems are also consid- 
ered as they relate to a potential need for a change in 
the artillery battalion-maneuver brigade relationship. 
Finally, the organic and direct support options are ex- 
amined using four principles of war: offense, mass, 
economy of force and unity of effort. 


743,856 

AD-A181 367/4/GAR PC A02/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Field Artillery Operations in the Artic. 

Individual student essay, 

W. P. Kubasko. 10 Feb. 87, 22p 


Field Artillery operations in the Artic, although not new 
to the U.S. Army, have recently taken on increased im- 
portance with the activation of the 6th Infantry Division 
(Light) in Alaska and the 10th Mountain Division at Ft. 
Drum, New York. Both divisions train for employment 
in extreme cold weather. Organization of the field artil- 
lery in a low intensity conflict in the far north warrants 
special consideration. The employment of the field ar- 
tillery in a battalion task force is the most likely way it 
can expect to fight. Artillery batteries may be attached 
to an infantry battalion, but the preferred organization 
is that they remain as part of the direct support battal- 
ion. Both field artillery and maneuver commanders 
must have the flexibility and breadth of understanding 
to deploy in task force configuration. In addition to or- 
ganization, artillery units in the Artic must take into ac- 
count the unique requirements for training to include 
physical, training, gunnery skills, maintenance training 
and cold weather eer Recent fielding of equip- 
ment such as the Smail Unit Support Vehicle, Battery 
Computer System and Firefinder Radar have been 
very successful in Artic operations. 


743,857 

AD-A181 371/6/GAR PC A06/MF A01 
RAND Corp., Santa Monica, CA. 

Army in the Strategic Planning Process: Who Shall 
Bell the Cat (Revision). 

C. H. Builder. Apr 87, 110p Rept no. RAND/R-3513- 


o 

Contract MDA903-86-C-0059 

Revision of Rept. no. CAA-TP-86-12 dated Oct 86, AD- 
A175 761. 


This Report documents individual research undertak- 
en by the author during a one-year assignment to the 
Army's Concepts Analysis Agency as their Distin- 
guished Visiting Analyst. The research explored the 
definition and significance of strategy, comparative 
analysis of the three services on various aspects (par- 
ticulary their approaches to strategy), and a close 
study of the Army's unique problems and opportunities 
regarding strategic planning. The author suggests that 
the Army is in a special position to participate in the 
strategic planning process--through the daring deed of 
determining price tags for our explicit national commit- 
ments to use military force. Those price tags include 
the military (as opposed to the political) objectives of 
our forces if they must flight, the adequacy and compo- 
sition of our forces, and the risks the national leader- 
ship must accept in making or withdrawing those com- 
mitments. The risks of interservice strife of course 
pose a cost to the Army. 


743,858 

AD-A181 374/0/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Data Base for a Multimedia C2 Workstation 
in Support of RESA (Research, Evaluation and Sys- 
tems Analysis). 

Master's thesis, 

M. F. Carroll. Mar 87, 76p 


This thesis supports the Naval Postgraduate School's 
(NPS) program to develop a multimedia (text, voice, 
graphics) command and control (C2) workstation as a 


Decision Support System to aid players of the Re- 
search, Evaluation, and Systems Analysis (RESA) fa- 
cility. RESA is a Naval wargame that focuses on the 
battle group/force level operations and command and 
control decision-making. NPS will interface this work- 
station with the wargame to provide players the capa- 
bility to access and analyze game data in order to im- 
prove their decision-making ability. The objective of 
this thesis is to design a data base for the C2 worksta- 
tion using data extracted from the game blackboard. 
The design will consist of a Semantic Data Model for 
the logical representation of the data and a relational 
data base design i led on the ORACLE Data 
Base Management System (DBMS). This design pro- 
vides a detailed specification of the data base struc- 
ture and is intended to be used during implementation 
of the DBMS on the workstation. (Theses) 


743,859 


AD-A181 423/5/GAR PC A08/MF A01 
Army Military Personnel Center, Alexandria, VA. 

U.S. Army Armor in Limited War: Armor Employ- 
ment Techniques in Korea and Vietnam. 

Final rept., 

D. A. Niedringhaus. 29 May 87, 164p 

Master's thesis. 


Since the 1940's the United States Army's doctrine for 
the employment of its armor forces has oriented 
toward a World War li-style conflict against a conven- 
tionally equipped opponent in a general war on the Eu- 
ropean continent. However, the two major wars that 
the United States has fought since then - the Korean 
War and the war in Vietnam - have been limited wars 
fought against non-mechanized forces in countries 
with armor-restricting terrain, Initially, these conditions 
seemed to indicate that armor units would not be able 
to fight very effectively and might not even be neces- 

Sary, particularly in Vietnam. Furthermore, American 
po An in both wars created constraints on the ability 
of U.S. armor units to use tanks and mechanized 
forces in their doctrinal roles of exploitation and pur- 
suit, especially in the latter stages of the Korean War. 
Faced with unfamiliar conditions, armor units in both 
Korea and Vietnam adjusted quickly and developed 
new tactical employment techniques that contributed 
significantly, though not decisively, to the effective- 
ness of American combat operations in each war. 
(Author) 


743,860 


AD-A181 426/8/GAR PC AOS/MF A01 
Naval Postgraduate School, Monterey, CA. 

Attributes of a Tactical Airborne Reconnaissance 
Collection Model for the Airland Research Model 
(ALARM). 

Master's thesis, 

R. D. Harris. Mar 87, 81p 


The purpose of this thesis was to explore some initial 
issues that must be addressed in order to imbed a 
credible model of reconnaissance operations within 
the Airland Research Model (ALARM). During the 
course of the research effort the objectives of identify- 
ing and describing attributes of reconnaissance oper- 
ations, which in turn, provide updates to the perceived 
database were achieved. The document provides a 
description of the current conceptual design of the Air- 
land Research Model and details the planing method- 
ology utilized within the model. Background on the 
operational environment in which the model will oper- 
ate, the connection between this work on reconnais- 
sance operations, the perception generation process, 
and ALARM's planning scheme was provided. In addi- 
tion, the following areas were addressed: 1)A descrip- 
tion of the reconnaissance cycle which is the percep- 
tion formulation process used to update the perceived 
database; 2)The structure of the Tactical Air Recon- 
naissance (TAR) model which is subdivided into a col- 
lection management and an information acquisition 
sub-models; and 3)A description of the evolution and 
development of the perception database by walking 
through a sample scenario. 


743,861 


AD-A181 562/0/GAR PC A11/MF AO1 
Unisys Corp., Paoli, PA. Paoli Research Center. 


743,864 


MILITARY SCIENCES 
Nuclear Warfare 


x, Semantics, and Discourse 


ing, L. Hirschman, F. Lang, and M 
Linebarger. 14 May 87, 247p 
Contract N00014-85-C-0012, Grant NSF-DCR82- 
02397 
See also Volume 1, AD-A181 272. Sponsored in part 
by Grant NSF-DCR85-02205. 


The overall objective of the natural-language under- 
standing work is to demonstrate capabilities for ‘under- 
standing’ information contained in free narrative. This 
understanding can be demonstrated in several ways: 
simulation of events described in the narrative (as 
done by the current Proteus system); summarization of 
events described in the narrative (also done by the cur- 
rent Proteus system); or creation of database or 
knowledge base. Such an understanding depends on 
the application of many sources of information, includ- 
ing syntactic, semantic, and pragmatic information, as 
well as detailed information about the specific domain 
in question. This report focused on several critical re- 
search issues in building Proteus: Portability, Modular- 
ity, Integration of sources of information, Ro- 
bustness, and a it environment for the con- 
struction of a large-scale natural language processing 
system. 


743,862 


AD-A181 699/0/GAR PC A03/MF A01 
Center for Naval Ai , Alexandria, VA. Amphibi- 
ous and Land Warfare Research Dept. 

Marine Corps Concepts: A Paper for 
the 1986 Sea Power 

Final rept. Jul-Oct 86, 

G. Akst. Nov 86, 31p Rept no. CRM-86-252 

Contract N00014-87-C-0001 


This research memorandum describes the various de- 
ployment options developed by the Marine Corps over 
the past decade. It begins with a brief discussion of the 
history, mission, and oy pane of the Marine Corps. 
Then, after the methods of deployment, it 
examines the effect techniques have 
had on the way the Marine employs its forces in 
peacetime. Keywords: Amphibious operations, Am- 
phibious assault ships, Deployment, Marine Corps op- 
erations, Marine Corps training, Maritime preposition- 
ing forces, Military forces(United States), Military orga- 
nizations. 


743,863 


AD-A181 823/6/GAR PC A07/MF A01 
Army Center of Military History, Washington, DC. 
United States Army Unilateral and Coalition Oper- 
— in the 1965 Dominican Republic interven- 
Final rept. Apr 65-Sep 66, 

L. M. Greenberg. Nov 86, 131p 


This study is an examination of 1965 intervention into 
the Dominican R by US forces, primarily from 
the 82d Airborne . Although this study covers 
the actual armed intervention and subsequent fighting 
between Dominican rebels and American soldiers, it 
also delves into the political and strategic reasons 
behind President Johnson's ordering the military 
action. As part of this political overview, the report ad- 
dresses the role of the Organization of American 
States, the Inter-American Peace Force, and of sever- 
al Latin nations who participated in the 18 month long 
intervention. As a part of his presentation, the author 
highlights the importance of many non-military roles 
and functions performed by key players to speed the 
Dominican Civil War to a negotiated close and bring 
the nation back on the road toward democratic gov- 
ernment. 


Nuclear Warfare 


743,864 


DE87008340/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA 
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Use of Tags in Monitoring Limits on Mobile Mis- 


S. Fetter. Mar 87, 18p UCID-21034 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
. Original copy available until stock is exhaust- 


= systems were considered in this paper: 
to on-site inspection (OSI), as a sup- 
plement to national technical means (NTM), and as a 


large effect on the normal operation of declared facili- 
ties. (ERA citation 12:025183) 


743,865 

DE87008424/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Shock Strength Versus Range from Underwater 


Nuclear Explosions. 

C. E. Rosenkilde. 27 Jan 87, 45p UCRL-96363, 
CONF-870156-2 

Contract W-7405-ENG-48 

Workshop on hydrocode application in ocean environ- 
ment, Marina del Ray, CA, USA, 14 Jan 1987. 
na] of this document are illegible in microfiche 


Annotated viewgraphs describe the variation in pulse 

strength and duration as strong and weak spherical 

shock waves propagate through uniform, pa 
explosive source. Asymptotic 


ous water from a nuclear 


tion formulas, which span the entire spatial range 
the near- Fe mage mane pone dag eee ohne 
est in submarine damage pr: 


some more recent 


gai. 8 refs., 20 figs. (ERA citation 12027390) 


Passive Defense Systems 


743,866 
Beparer - AF ‘es Not | NTIS 
iment o' vy, Washington, 

a Alarm Capability for Pin Tumbier Locks. 

atent, 
B. J. Leek, and H. L. Self. Filed 24 Apr 86, patented 
14 Apr 87, 6p AD-D012 834/8, PAT-APPL-6-856 065 
Supersedes PAT-APPL-6-856 065, AD-D012 482. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Fiber optic sensors are used at one or more of the top 
pin and spring assemblies in a pin tumbier lock to 
sense either authorized or unauthorized attempt to 
open the lock. A fiber optic switching element, in a 
simple capsule form, can be installed in new or existing 
locks. Fiber optic circuitry signals surreptitious at- 
tempts to open the lock. (Patents) 


General 


743,867 
AD-A181 260/1/GAR PC A04/MF A01 


Army Soldier Support Center-National Capital Region, 
Alexandria, VA 
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Early Comparability Analysis (ECA) Procedural 


Feb 87, 63p 
Supersedes report dated Jul 86, AD-A169 021. 


Future force integration requirements will impact heav- 
ily on Army manpower, , and training (MPT) 
resources. The demand for more highly sophisticated 
weapon systems is accompanied by requirements for 
increased numbers of skilled personnel. This in- 
creased requirement for skilled personnel is known as 
‘skill creep’ and is fast becoming one of the most cru- 
cial problems in the materiel acquisition process. The 
number of highly qualified personnel, in the recruiting 
base, is limited. The situation is further complicated by 
the fact that the Army must compete with the other 
branches of the service as well as the civilian sector 
for this limited number of highly skilled personnel. MPT 
factors must be considered early in the materiel acqui- 
sition process to insure that the Army’s needs for such 
skilled personnel can be met. It has been estimated 
that 70 percent of life cycle cost decisions are made oo 
the end of the concept phase of the 

ess. The Early Comparability Analysis ( CA) method. 
Senstane Getta ann tatte cleat Gambon heees 

opers (CD) in the timely and effective introduction of 
MPT considerations early in the system acquisition 

process. ECA methodology is based on an analysis of 
the operator, maintainer, and repairer tasks associated 
with predecessor and/or reference systems. 


743,868 

AD-A181 343/5/GAR PC A08/MF AQ1 
Director, Operational Test and Evaluation (DOD), 
Washington, DC. 

+ Operational Test and Evaluation Report 
Annual rept. Oct 85-Oct 86, 


J. E. Krings. 7 Feb 87, 154p Rept no. 87-001 
See also AD-C954 153L. 


This report is the annual report of DOT&E submitted to 
the Secretary of Defense and the Committees on 
Armed Services and on Appropriations of the Senate 
and House of Representatives. This report includes 5 
Army major systems: Maneuver control 
system (MCS). le Channel Ground and Airborne 
Radio System I RS); Stinger; TACCS; Tri-Tac 
(Joint Tactical Communications); Major Navy Systems; 
All-Weather Attack Aircraft; Phoenix Missile; USMC 
t Attack Aircraft; Chemical We System 

(Bigeye); Close-in Weapon System (CIWS); Navy 
Transport Helicopter; (AEGIS); Guides Missile De- 

stroyer; Extr: Low-Frequency Communications 
System; Fighter-14A/D All Weather Fighter; Fighter/ 
Attack Aircraft (F/A-18); AGM-88A Harm Missile; IR 
Maverick (AGM-65F); Landing Craft, Air Cushion; LSD- 
41 Amphibious Assault ip; SH-60F Helicopter; 
Standard Missile-2 Block II; Wisp Fighter; Toma- 
— Weapon System; Trident |i Submarine; Air Force 

ystems. 


743,869 

AD-A181 634/7/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Expert Systems Approach to Decision 
Support in an Air Defense Scenario. 
Master's thesis, 

S. P. Dodd, and M. J. Molidor. Mar 87, 97p 


An expert system is a subspecialty of various artificial 
intelligence systems which has relevance for military 
applications. This thesis is concerned with examining 
the feasibility of using an expert systems approach for 
solving problems in a stochastic non-repetitive envi- 
ronment. To ascertain this feasibility, the expert 
system prototype supporting an air defense scenario 
was developed. Additionally, the prototype was evalu- 
ated to see if it was possible to interface sources exter- 
nal and independent of the expert system to provide 
the required inputs for processing and analysis. 


743,870 

AD-A181 662/8/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 

Cost Effectiveness Analysis of System Safety. 
Master's thesis, 

A. R. Jones. Mar 87, 146p 


The Department of Design (DOD) Instruction 5000.36, 
System Safety sapere and Management, directs 
the Department of the Navy to establish formalized 
system safety programs throughout the procurement 
and life cycle of all systems, subsystems and equip- 
ment, and modifications thereto, acquired by DOD. 


ideally, the application of system safety engineering 
and management techniques improves the mission net 
cost-effectiveness of any DOD weapon system by the 
prevention of pont nie | deaths and injuries, and by 
minimizing material losses and damage to operational 
systems. Even though DOD has directed significant at- 
tention to the incorporation of system safety in current 
and future weapon systems, the system safety pro- 
gram has been criticized for its poor marginal contribu- 
tion. In the past, Naval system safety programs have 
struggied for survival and recognition. With this in 
mind, the scope of this thesis is to evaluate the cost- 
effectiveness of system safety. 


743,871 


DE87003505/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Microwave inside Compiex Systems. 

R. P. Toth, and L. D. Bacon. 1986, 4p SAND-86- 
1785C, CONF-861240-15 

Contract ACO4-76DP00789 

National conference on high power microwave tech- 
nology for defense applications, Albuquerque, NM, 
USA, 1 Dec 1986. 

Portions of this document are illegible in microfiche 
products. 


In order to understand the parameters which contrib- 
ute to microwave coupling phenomenon in complex 
systems, it is first necessary to investigate the problem 
using simple, easily modeled systems. To that goal, we 
define the term “complex systems” to mean hollow, 
cylindrically shaped test objects with one or more ap- 
ertures and an internal sensor of known characteris- 
tics. Our objective in this work is to determine the 
effect of complex clutter inside a weapon system on 
the propagation of microwaves from their entry point to 
the terminals of vulnerable electronic subsystems. Our 
approach is to measure the response of representative 
—— using low cw illumination over the 

equency range of 100 MHz to 18 GHz. We were par- 
ticularly interested in the effect of lossy materials on 
the interaction of multiple apertures. (ERA citation 
12:025741) 
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Missile Guidance & Control Systems 


743,872 


AD-A181 417/7/GAR PC A02/MF A01 
ie-Melion Univ., Pittsburgh, PA. Dept. of Electri- 

cal and Computer Engineering. 

Optical Data 

Annual rept. Jan-Dec 86, 

D. Casasent. Jan 86, 20p AFOSR-TR-87-0482 

Grant AFOSR-84-0293 


Our research concerns optical data processing for 
missile guidance and target recognition. It uses pattern 
recognition techniques with an increasing use of 
knowledge base, inference machine and associative 
processor techniques. Our Year 2 work addresses de- 
vices (the liquid crystal television), Kalman filters, in- 
trinsic features, iconic filters, and symbolic processors. 
These all represent quite novel optical processing con- 
cepts. Our work also concerns new architectures and 
concepts such as: relational graph processors, optical 
linear discriminant processors, model-based optical 
processors, hierarchical symbolic optical correlators, 
and optical associative processors. Keywords include: 
Optical data processing, pattern recognition, feature 
extraction, moments, Hartley transforms, relational 
graphs, distortion-invariant filters and discriminant 
functions. 


743,873 


AD-A181 594/3/GAR PC A02/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Electri- 
cal and Computer Engineering. 





Optical Data Processing. 

Interim rept. 1 Jan-31 Dec 86, 

D. Casasent. Jan 86, 17p AFOSR-TR-87-0482 
Grant AFOSR-84-0293 


Our research concerns optical data processing for 
missile guidance and target recognition. It uses pattern 
recognition techniques with an increasing use of 
knowledge base, inference machine and associative 
processor techniques. Our Year 2 work addresses de- 
vices (the liquid crystal television), Kalman filters, in- 
— pat iconic filters, and symbolic processors. 

hese all represent quite novel optical ing con- 
cages, Our wats Sian anneaten laaw acbiinatiees lectures and 
concepts such as: relational graph processors, optical 
linear discriminant processors, model-based optical 
Processors, hierarchical symbolic optical correlators, 
and optical associative processors. 


Missile Launching & Support Systems 


743,874 

AD-P005 345/4/GAR PC A02/MF A01 
Naval Weapons Center, China Lake, CA. 

Incident of the L&N (Louisville and Nashville) Train 
Missile Hardware Laden Fire. 


J. M. Pakulak, and O. F. Allen. Aug 86, 14p 

This article is from ‘Minutes of the Explosives Saf 
Seminar (22nd) Held in Anaheim, California on 26- 
August 1986. Volume 1,’ AD-A181 274, p1033-1046. 


This report describes the railcar fire that destroyed the 
Ready Service Ring (RSR) used in the Mk 26 Missile 
Launcher System. Events leading to and during 
railcar fire are given in a technical manner. The fi 
was Caused by ignition of the wood floor by the 
metal sparks coming from overheated brake shoes 
and wheels. The two possible sources of hot brake 
shoes and wheels were: 1) a hand brake that was left 
on at the last point of departure for this train; or 2) 
hidden defect in the air braking system on this car. 


743,875 

AD-P005 393/4/GAR PC A02/MF A01 
Naval Surface W. Center, Silver Spring, MD. 
TOMAHAWK (BGM-109 B/C-2) Sympathetic Deto- 
nation T and Hazard Arc Determination, 

M. M. Swisdak. Aug 86, 23p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2165-2187. 


The Naval Surface Weapons Center (NSWC) has pre- 
viously conducted studies to determine the E i 
Safety Quantity Distance (ESQD) arcs associated with 
the handling of one BGM-109 TOMAHAWK missile. It 
has also examined the safety/vuinerability of the 
TOMAHAWK in Armored Box Launchers. The current 
study addressed the thetic detonation charac- 
teristics of pairs of TOMAHAWK missiles of several 
shipping/handling scenarios. The specific objective 
was the determination of the Maximum Credible Event 
(MCE) for TOMAHAWK cruise missiles in shipping/ 
handling configurations. Pre-test predictions will be 
presented and discussed. Four tests were conducted. 
The results of these tests wil be presented and com- 
pared with the pre-test predictions. Based on the re- 
Sults of these tests, a hazard arc is determined for han- 
dling up to four missiles simultaneously. 


Missile Trajectories & Reentry 
Dynamics 


743,876 

N87-23592/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Mach 6 Experimental and Theoretical Stability and 
Performance of a Cruciform Missile at Angles of 


Attack Up to 65 ~~ ey 
E. R. Hartman, and P. J. Johnston. Jul 87, 41p NAS 
1.60:2733, L-16287, NASA-TP-2733 


An experimental and theoretical investigation of the 
longitudinal and lateral-directional stability and control 
of an axisymmetric cruciform-finned missile has been 


NATURAL RESOURCES & EARTH SCIENCES 


conducted at Mach 6. The angle-of-attack range ex- 
tended from 20 to 65 deg to encompass maximum lift. 
Longitudinal stability, performance, and trim could be 
accurately predicted with the fins at a fin roll angle of 0 
deg but not when the fins were at a fin roll angle of 45 
deg. At this roll angle, windward fin choking occurred 
at angles of attack above 50 deg and reduced the ef- 
fectiveness of the fins and caused pitch-up. 


NATURAL RESOURCES 
& EARTH SCIENCES 


Cartography 


743,877 
AD-A181 276/7/GAR 
Naval Ocean Research and 
NSTL Station, MS. 
pee heen ee for an international Geo- 
— Processing System. 
inal rept., 
G. Langran. Oct 86, 48p Rept no. NORDA-147 


The Defense Mapping Agency (DMA) is responsible 
for collecting and maintaining a correct file of 
praphic placenames worldwide to support a variety of 
.S government activities. All placenames must be 
documented with an array of data that includes feature 
type, position, and possibly some feature attributes; all 
names previously or currently associated with the fea- 
ture; reference sources used to acquire the names 
oe ee 
grapnic Names’ Foreign Na mittee ruling on 
features’s names. Currently, all such data is re- 
corded on approximately 4.5 million paper index cards 
i pencile, or typewriter. DMA plans to augment 


PC A03/MF AO1 
it Activity, 


via pen, 
TN Ce ee see 


Working with placenames data in a digital environ- 
ment, however, means that hardware and software 
must be available to enter, view, edit, and print the dia- 
critics and special symbols used in foreign text. Lack of 
such hardware and software has been a major stum- 


bling block in establishing an operational digital data 
base for DMA’s topangiee use. This iol denen 


the needs, uses, interfaces, and data ae 
digital aphic names processing system ( ) 
for OMA The GNPS will manage a names data base 
and provide software for foreign text processing. 


743,878 

AD-A181 448/2/GAR PC A03/MF A01 

Naval Ocean Research and Development Activity, 

NSTL Station, MS. 

pn Aes for a 1:100,000 Ground/ Air Product. 
inal rept., 

G. Langran, T. G. Baybrook, and S. Grzeda. Apr 86, 

42p Rept no. NORDA-128 

Contains envelope with 1 map. Original contains color 

plates: All DTIC and NTIS reproductions will be in 

black and white. 


This report documents the design process of an exper- 
imental 1:100,000 + ee map. The map itself 
comprises Appendix B. The experimental map is de- 
signed for ground and air movement and is scaled to 
fill the gap between DMA's 1:50,000 and 1:250,000 
products. A NORDA study elicited the needs of the tar- 
geted users through direct questioning and a literature 
survey (Appendix A). The design concept is pictorial 
and relies on an alternate terrain depiction method, 
Tanaka contours, the meet the disparate terrain analy- 
sis needs of air and ground users. 


743,879 
N87-23558/6/GAR 

(Order as N87-23341 PC A24/MF A01) 
Geological Survey, Flagstaff, AZ. 
Enhanced Landsat Images of Antarctica and Plan- 
etary Exploration. 
B. K. Lucchitta, J. A. Bowell, K. Edwards, E. M. 
Eliason, and H. M. Ferguson. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p554 1986. 


Since early in the LANDSAT program, black-and-white 
paper prints of band 7 (near infrared) of the LANDSAT 


743,882 


D. A. Ponce. 1986, mag tape USGS/GD-86/007, 
DOI/DF/MT-87/005 
Source is in the ASCIi character set. This 


deg N latitude and 82.5 deg - 86.0 deg W longitude. 


Forestry 


743,882 


DE87751723/GAR PC A11/MF A01 
Freiburg Univ. (Germany, F.R.). inst. fuer Bodenkunde 
und Waldrnaehrungsiehre. “ 


Distribution of Bioelements E 

of the ‘Baerhalde’ (Southern Black Forest). 

W. Raisch. 1983, 243p NP-7751723 

In German.Freiburger Bodenkundliche Abhandiun- 
gen.; No. 11. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
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The reserves and distribution of 18 bioelements were 
determined in five spruce ecosystems (trees and 
ground vegetation) and in a pasture ecosystem. The 
spruce stands are 15, 25, 50, 75, and 130 years old. 
They cover aimost a complete rotation cycle as prac- 
ticed in this altitude. The mean annual increment per 
hectare varies from 6.6 to 8.3 solid cubic meters of 
standing crop. This is classified as low, whereas the 
degree of stocking is high. Twenty six tree compart- 
ments and in the ground vegetation the contents of N, 
P, K, Ca, Mg, Mn, Cu, Zn, Fe, Al, Na, Pb, Cd, Co, Cr, Ni, 
V, and Be were analysed and the r dry 
matter-weights per hectare were calculated. The nutri- 
ent supply of the spruce stands was satisfactory for N, 
K, and Ca, very good for P, but critically short of Mg. 
Moreover, needle analysis revealed a nutrient defi- 
ciency for the micronutrients Zn and Cu. Al levels were 
high in the spruce needles and correlated with the ex- 
changeable Al of the soils thus reflecting soil condi- 
tions. The heavy metals showed different distribution 
patterns within the ecosystems depending on their mo- 
bility in the soils as well as on the immitted far trans- 
ported depositions into the Black Forest. (ERA citation 
12:025969) 


743,883 
N87-24010/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 


ton, TX. Lyndon B. Johnson Space Center. 
Error of Leaf Area Estimates Made from 
Allometric 


Models. 
A. H. Feiveson, and R. S. Chhikara. 14 Jul 86, 44p 
NAS 1.15:89220, NASA-TM-89220 
Contract NAG5-548 


Biological net productivity, measured in terms of the 
change in biomass with time, affects global productivi- 
ty and the quality of life through biochemical and hy- 
drological cycles and by its effect on the overall energy 
balance. Estimating leaf area for large ecosystems is 
one of the more important means of monitoring this 
productivity. For a particular forest plot, the leaf area is 
often estimated by a two-stage process. In the first 
stage, known as dimension analysis, a small number of 
trees are felled so that their areas can be measured as 
accurately as possible. These leaf areas are then relat- 
ed to non-destructive, easily-measured features such 
as bole diameter and tree height, by using a regression 
model. in the second s , the non-destructive fea- 
tures are measured for all or for a sample of trees in 
the plots and then used as input into the regression 
mode! to estimate the total leaf area. Because both 
stages of the estimation process are subject to error, it 
is difficult to evaluate the accuracy of the final plot leaf 
area estimates. This paper illustrates how a complete 
error analysis can be made, using an example from a 
study made on aspen trees in — +— Minnesota. The 
study was a joint effort by NASA and the University of 
California at Santa Barbara known as COVER (Char- 
acterization of Vegetation with Remote Sensing). 


GAR PC A04/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station 
Production. 


Forest Service resource bulletin, 
D. D. Warren. Apr 87, 67p 
See also PB87-184065 


Provides current information on lumber and plywood 
production and prices; employment in the forest indus- 
tries; international trade in =. lumber, and plywood; 
volume and average prices of stumpage sold by public 
agencies; and other related items 


743,885 
PB87-202875/GAR PC A02/MF AO1 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station 
Natur: 


al 10 Years After a ir 
Tussock th Outbreak in Northeastern . 
Forest Service research paper, 


B. E. Wickman, K. W. Seidel, and G. L. Starr. Nov 
86, 19p FSRP-PNW-370 


A survey of natural regeneration 10 years after severe 
tree mortality caused by an outbreak of Douglas-fir tus- 
sock moth was conducted in the Wenaha-Tucannon 
Wilderness in the Blue Mountains of northeastern 
Oregon. Seedling stocking was only moderate but 
seedling density was adequate where present. Grand 
fir is dominating both preoutbreak and postoutbreak 
regeneration, but ponderosa pine has increased sub- 
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stantially over preoutbreak levels. Given the past and 
present management regimes for this area the pattern 
of gradual stand dominance by grand fir is the result of 


natural succession and lack of ground fires. 


743,886 


PB87-204079/GAR PC A03/MF A01 


Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 
Timber 


Resource Statistics for the Sacramento 
Resource Area of California. 
Forest Service resource bulletin, 
J. D. Lioyd, J. Moen, and C. L. Bolsinger. Jun 86, 
40p FSRB-PNW-134 


The report is one of five that provide timber resource 
statistics for 57 of the 58 counties in California (San 
Francisco is excluded). The report presents statistics 
from a 1981-84 inventory of the timber resources of 
Butte, Colusa, E!] Dorado, Glenn, Lake, Napa, Nevada, 
Placer, Plumas, Sacramento, Sierra, Sutter, Tehama, 
Yolo, and Yuba Counties. Tables presented are of 
forest area and of timber volume, growth, and mortali- 
ty. 


743,887 
PB87-205076/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 


search Station. 
Timber Statistics for the Porcupine in- 


Resource 
jae nar Alaska, 1978. 
Forest ice resource bulletin, 
T. S. Setzer. Feb 87, 44p FSRB-PNW-141 


A timber resource inventory of the Porcupine inventory 
unit, Alaska, was conducted in 1977 and 1978. Statis- 
tics on forest area, timber volumes, and annual growth 
and mortality from this inventory are presented. Tim- 
berland area is estimated at 1,453 thousand acres, 
and net growing stock volume, mostly softwood, is 
530,505 thousand cubic feet. Net annual growth of 
growing stock is estimated at -3,415 thousand cubic 
eet and annual mortality at 5,841 thousand cubic feet. 


743,888 

PB87-205084/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Regeneration in Mixed Conifer Sheiterwood Cut- 
tings in the Cascade Range of Eastern Oregon. 
Forest Service research paper, 

K. W. Seidel. Sep 79, 37p FSRP-PNW-264 


A survey of shelterwood cuttings in mixed conifer for- 
ests in the eastern Oregon Cascade Range showed 
that, on the average, shelterwood units were well 
stocked with a mixture of advance, natural subse- 
quent, and planted reproduction of a number of spe- 
cies. Because of slow invasion by understory vegeta- 
tion, frequent heavy seed crops, and adequate density 
of the , Natural regeneration was prolific on 
most units. Planting is recommended only as a supple- 
mental reforestation method. Greater stocking was as- 
sociated with increasing overstory density and more 
exposed mineral soil; such factors as aspect, slope, 
and elevation had a positive or negative relationship to 
stocking depending on the species and pliant commu- 
nity. 


PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 
Regeneration in Mixed Conifer Clearcuts in the 
Cascade Range and the Biue Mountains of Eastern 


Forest Service research paper, 
K. W. Seidel. 1979, 33p FSRP-PNW-248 


A survey of clearcuts in mixed conifer forests of the 
Cascade Range and Blue Mountains of eastern 
Oregon showed that, on the average, clearcuts were 
adequately reforested with a mixture of advance, natu- 
ral, and planted reproduction. Planted ponderosa pine 
dominated clearcuts at elevations of less than 5,300 
feet; and at higher elevations in the Cascades, consid- 
erable amounts of true fir and mountain hemlock ad- 
vance reproduction were present. Seedling establish- 
ment was better on more northerly aspects while in- 
creasing amounts of grass had a negative effect on 
stocking. 


743,890 


PB87-205100/GAR PC A02/MF A01 


Forest Service, Ogden, UT. Intermountain Research 
in the 
Forest Service general technical rept., ; 


A. E. Harvey, M. F. Jur . M. J. Larsen, and R. 
T. Graham. May 87, 21p FSGTR/INT- 225 


Organic debris, including wood residue, is important to 
the development and junction of forest soil. Organic 
matter stores nutrients and moisture plus it provides 
important habitats for microbes beneficial to tree 
growth. To protect long-term forest soil productivity, 
organic horizons and their parent materials should be 
maintained. 


743,891 

PB87-205118/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Timber Resource Statistics for the Fairbanks 
Block, Tanana or 

Forest Service resource 

K. M. Hegg. 1975, 49p FSRB- PNW-59 


The report for the 3-million-acre Fairbanks block is the 
first of four on the 14-million-acre Tananna Valley in- 
ventory unit. Observations are made on forest condi- 
tion, defect, stand regeneration, fire history, and 
present use. Data are provided for an operable non- 
commercial forest land cat as well as for stand- 
ard Forest Survey area and volume statistics. Com- 
mercial forest land occupies three-quarters of a million 
acres and has a net volume of 578 million cubic feet. 
Growing-stock volume on 51,000 acres of operable 
noncommercial forest land in 49.6 million cubic feet. 


743,892 

PB87-207650/GAR PC A02/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Effects of Fusiform Rust on Survival and Structure 
of Louisiana Loblolly Pine Pianta- 


tions. 

Forest Service research paper, 

— and W. L. Nance. 1987, 15p FSRP- 
232 


Transitional probabilities for loblolly pine (Pinus taeda) 
in unthinned plantations to develop fusiform rust stem 
infections and for survival of healthy and stem-galled 
loblolly pines were computed. Under similar levels of 
competition, stem-galled pines had markedly lower 
probabilities of survival than their uninfected nei 
bors. The tree's age at infection and its competitive 
status within the stand affected probabilities for it to 
survive with a stem canker. Competition from > 
bors was the main factor affecting probabilities for 
healthy trees to survive. 


743,893 

PB87-208070/GAR PC A04/MF A01 
North Central Forest Experiment Station, St. Paul, MN. 
Illinois Timber Industry--An Assessment of Timber 
Product Output and Use. 

Forest Service resource bulletin, 

J. E. Blyth, J. A. Sester, and G. K. Raile. 1987, 52p 
FSRB-NC-100 


The report discusses recent Illinois forest industry 
trends; production and receipts of saw logs; and pro- 
duction of pulpwood, veneer logs, fuelwood, and other 
products in 1983. Reports on logging residue, on wood 
and bark residue generated at primary wood-usi 
mills, and on disposition of this mill residue are incl 
ed in the study. 


743,894 
PB87-208088/GAR PC A02/MF A01 
ccs, Forest Experiment Station, Asheville, 


. Te of Regional and Site-Specific Volume 
Estimation Equations. 

Forest Service research paper, 

J. P. McClure, J. Anderson, and H. T. Schreuder. 
May 87, 14p FSRP-SE-264, SE-87-12 


Regression equations for volume by region and site 
class were examined for loblolly pine. The regressions 
for the Coastal Plain and Piedmont regions had signifi- 
cantly different slopes. The results showed important 
practical differences in percentage of confidence inter- 
vals containing the true total volume and in percentage 
of estimates within a specific proportion of the true 
total in a simulation study. 





743,895 

PB87-208591/GAR PC A03/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Profiles of Midsouth Nonindustrial Private Forests 
and Owners. 


Forest Service resource bulletin, 
May 87, 43p FSRB-SO-125 


Information about the nonindustrial private forest 
(NIPF) and owner is readily available from many 
sources, but it often is presented in a manner that ob- 
scures differences and similarities between NIPFs and 
other ownership categories. The bulletin summarizes 
NIPF resources within the midsouth States and com- 
pares NIPF traits with other ownership classes. 
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743,896 

AD-A181 344/3/GAR PC A02/MF A01 
Naval Oceanographic Office, NSTL Station, MS. 
Department of Defense Geomagnetic Data Library 


Technical note, 
D. Vega. Oct 86, 24p Rept no. NOO-TN-8222-01- 


4 DOD Geomagnetic Data Library is one of the Map- 
Sones and Geodesy libraries implemented 

i the Defense Mapping *s (DMA) Instruc- 
tion 8000.2 of 15 December 1978. The library is one of 
eleven libraries under the direction of DMA and pro- 
vides complete geomagnetic library service to DOD, 
DOD contractors, and authorized non-DOD users. This 
user's guide presents a brief description of the re- 
sources and services available from the Geomagnetic 
Data Library to authorized users. Information is provid- 
ed on appropriate procedures and of re- 
questing or supplying data to the library. The responsi- 
bilities of the library include: acquisition, primary eval- 
uations, and inventorying geomagnetic data; analysis 

support; information and referral service. Keywords: 
Geomagnetic data acquisition; Aeromagnetic data; 
Marine magnetic data; Geomagnetic products; Geo- 
magnetic charts; Geomagnetic models. 


743,897 

AD-A181 455/7/GAR PC A03/MF A01 
Teledyne Geotech, Alexandria, VA. Alexandria Labs. 
peep ay me ee Modeling of — 
lems in Magnitude Estimation Body Waves, 
Surface Waves and Seismic Source imaging. 

Final rept. 11 Feb 85-10 Feb 87, 

K. L. McLaughlin, Z. A. Der, R. S. Jih, A. C. Lees, 
and L. M. Anderson. Mar 87, 39p TGAL-87-01, 
AFGL-TR-87-0106 

Contract F19628-85-C-0035 


Contents: Boundary Conditions for Arbitrary Polygonal 
Topography in a 2-D Elastic Finite-Difference Scheme 
for Seismogram Generation; Teleseismic Spectral and 
Temporal M sub 0 and Psi sub infinity Estimates for 
four French Explosions in Southern Sahara; Scattering 
from Near-Source Topography: Teleseismic Observa- 
tions and Numerical 2-D Explosive Line Source Simu- 
lations; Effects of Local Geologic Structure on Yucca 
Flats, NTS, Explosion Waveforms: 2-Dimensional 
Linear Finite Difference Simulations; Finite-Difference 
Simulations of Rayleigh Wave Scattering by 2-D 
Rough Topography. 


743,898 

AD-A181 495/3/GAR PC A02/MF A0O1 
California Univ., Davis. Dept. of Geology. 

Final Technical Report for Contract Number 
N00014-81-K-0457, 

J. S. McClain. 1986, 21p 

Contract N00014-81-K-0457 


The initial work on this contract was to analyze Project 
ROSE data, and to invert it for the three dimensional 
structure of the oceanic crust under the East Pacific 
Rise. We developed a substantial amount of software 
for the handling of seismic data later work sought to 
obtain a better understanding of the long-term evolu- 
tion of the oceanic crust. We proposed to gather data 
for a seismic transect of the Pacific Ocean spanning 
ages of 0 to 60 million years. The data we used was 
from a series of seismic refraction profiles that were 

conducted in the 1950s. We digitized data from 7 pro- 
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files and have analyzed these profiles. Results show 
that any long-term evolution of the crust in the Pacific 
is small compared to the normal variability of the struc- 
ture created when its is formed at the mid-ocean 
ridges. Of particular importance, we showed that thick- 
ening of the oceanic crust was a relatively minor, which 
contradicts a number of earlier studies that indicated 
substantial thickening of the crust as it aged. 


743,899 
AD-A181 532/3/GAR PC A02/MF A01 
Columbia Univ., New York. 


Network: Seismicity of Asia and Frequen- 


a. 
Fra! rept. 1 Feb 85-30 Sep 86, 
D. W. Simpson, P. G. Richards, and A. Lerner-Lam. 
15 Feb 87, 25p AFGL-TR-87-0049 
Contract F19628-85-K-0022 


A method is developed for the computation of body- 
wave synthetics which is suitable to a medium having 
smooth variation with depth and anelasticity having ar- 
bitrary variation with frequency. The method is applied 
to an anelastic earth model where Q is assumed to 
follow a power-law frequency dependence. The out- 
come is a pulse shape with properties quite different 
from what might be expected if the familiar constant-Q 
pulse shapes are surveyed. The seismicity of Soviet 
Central Asia is studied using Soviet catalogs, and the 
relationship between topography and seismicity is ana- 
lyzed using digital terrain data. The seismicity is con- 
centrated along the major en ome gradients divid- 
ing the distinct aphic/tectonic provinces of 
the region, with relati S tagher aco gate te 
teaus and low basins and higher 

flanks of mountainous areas. Further, there is a a cetnet 
relati ip between seismic activity and active salt 
diapirism. The capabilities of the New York State Seis- 
mic Array for studying teleseismic waveforms and sub- 
array structure are evaluated. 


743,900 

AD-A181 540/6/GAR PC A02/MF A01 
Lamont-Doherty Geological Observatory, Palisades, 
NY. 


Connection between the Herglotz-Wiechert-Bate- 
man and Tau-Sum inversions. 

Journal article 

E. E. Vera. Apr 87, 5p Rept no. LDGO-4080 

Contract NO00014-84-C-0132 

Pub. in Geophysics, v52 n4 p568-570 Apr 87. 


When seismic traveltime data T(X) are mapped into 
the domain of intercept time Tau and ray parameter p, 
the traveltime information acquires a trical orga- 
nization that is not in either the T(X) or X(p)domains, 
and it allows easy discrimination between precritical 
and postcritical arrivals. In theory, in a laterally homo- 
geneous medium and in the absence of low-velocity 
zones, the Tau-p domain representation of the postcri- 
tical arrivals is a distinct, unbroken trajectory that can 
be easily recognized and used for velocity depth inver- 
sion. Discrete methods of inversion like the tau-sum 
method can be used directly on this set of (Tau, p) to 
obtain a velocity-depth function. Integral methods 
such as the Herglotz-Wiechert-Bateman (H-W- 
B)integral formula (Herglotz, 1907; Wiechert, 1910; 
Bateman, 1910) require a continuous Tau(p) trajectory 
on which the intergal can be evaluated. Using the 
method to invert synthetic tau-p ata, it is less appropri- 
ate than the tau-sum method, especially for cases con- 
taining homogeneous layers and velocity discontinu- 
ities. ith a suitable interpolation through the sampled 
(tau, p) points, the H-W-B and tau-sum inversions 
become equivalent. (Reprints) 


743,901 

AD-A181 567/9/GAR PC A05/MF A01 
Science Applications international Corp., Arlington, 
VA. Center for Seismic Studies. 


R. Baumstark, G. Bulin, A. Campanella, P. Dysart, 
and H. Israelsson. Apr 87, 85p Rept nos. SAIC-87/ 
1062, TR-C87-02 

Contract MDA903-84-C-0020 


Results of the assessment of capabilities of seismic 
networks and the design of networks show that a net- 
work's location accuracy approaches a near-maximum 
when stations are distributed over an azimuthal sector 
of about 180 deg and that good depth determination 
requires stations within about 15 deg of the focus of 
the event. The latter suggests that global networks 
should include 100 or more seismological stations if 


743,904 
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accurate depth estimation is important. A study of 
about 100 local and regional events detected by 
paper is a systematic effort to test analytical meth- 
ods being developed for extr features from seis- 
mic waveforms that can be to identify regional 
phases, and for recognizing repeated events from a 
! source such as quarry blasts. The methods 
evaluation includes the extraction of frequency- 
domain al parameters, and particle motion infor- 
mation. tantial effort was devoted to developing 
concepts and preparing for experiments in internation- 
al excha of of seismic waveform data. This work 
included eloping the technical concepts for a po- 
tential global seismic monitoring system. The Center 
has been heavily involved in an examination of its da- 
tabase management system and the development of 
extensions to handle new types of data-principally 
data from seismic arrays and data anticipated from 
forthcoming GSE experiments. Keywords: Nuclear ex- 
plosion monitoring, Seismic wave attenuation. 


743,902 

DE87007615/GAR 

Lawrence Berkeley Lab., CA. 
on Model Verification. 

T. N. Narasimhan. Feb 87, 11p LBL-23021, CONF- 

861220-5 

Contract ACO3-76SF00098 

American | Union fall meeting, San Fran- 


PC A02/MF A01 


cisco, CA, USA, 8 Dec 1986. 
Portions of this document are illegible in microfiche 
products. 


The most powerful attribute of numerical models for 
simulating fluid flow in i saturated fractured 
media is that they can handle arbitrari 
lems in terms of geometry, heter 
functions. In contrast, analyti i 
obtained for relatively si problems. Therefore, the 
ven power ol he numeral models tha fo be ox 
is ui abridged numerica 
method is bmm pom m A as a tool for approximately 
solving the partial differential equation. A broader defi- 
nition of verification is needed in order to exploit the 
power and generality of numerical models. In the ulti- 
mate, verification should be dictated by axiomatic tes- 
tability. The development of seif- numerical 
models is a challenge that deserves pursuit. (ERA cita- 
tion 12:026004) 


743,903 
DE87007946/GAR = ve iat A01 
Sandia National Labs., 
Design of the Shell Seafloor Earthquake 
Measurement System (SEMS). 

J. P. Hickerson, and A. A. Lopez. Mar 87, 106p 
SAND.85 2804 
Contract ACO4-76DP00789 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


A new generation system which measures strong 
motion in marine sediments has been developed and 
deployed. The system consists of three subsystems: a 
seafloor data acquisition and two shipboard 
packages that command and record data from the 
seafloor package. Communication between the two 
systems is via an acoustic telemetry system. The sea- 
floor unit is powered by lithium batteries and has an 
operational life of four years. The seafloor unit is micro- 
processor controlled and uses a three-axis accelerom- 
eter pac to continuously measure sediment mo- 
tions from .001 to Mer These data are digitized at a 
100 hertz rate and, if they meet the preestablished 
event selection criterion, they are stored in an eight- 
million bit, nonvolatile, magnetic bubble memory. In 
addition to recording seismic data, the shipboard sub- 
system can monitor the status of the seafloor package 
and change the operating characteristics, if necessary. 
The paper describes the design, development, and de- 
ployment of the Seafloor Earthquake Measurement 
System. 10 refs. 17 figs. 4 tabs. (ERA citation 
12:026011) 


743,904 
N87-23397/9/GAR 

(Order as N87-23341 PC A24/MF A01) 
California Univ., Berkeley. 
Ex to the Formation and 


Equilibration of a Cores. 
R. Jeanioz, E. Knittle, and Q. Williams. May 87, 2p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p136-137 1986. 
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The phase diagram of FeO was experimentally deter- 
mined to pressures of 155 GPa and temperatures of 
4000 K using shock wave and diamond-cell tech- 
niques. Researchers discovered a metallic phase of 
FeO at pressures greater than 70 GPa and tempera- 
tures exceeding 1000 K. The metallization of FeO at 
high pressures implies that oxygen can be present as 
the light alloying element of the Earth's outer core, in 
accord with the geochemical predictions of Ringwood. 
The high pressures necessry for this metallization sug- 
gest that the core has acquired its composition well 
after the initial stages of the Earth's accretion. The 
core forming alloy can react chemically with oxides 
such as those forming the mantle. The core and 
mantle may never have reached complete chemical 
equilibrium, however. If this is the case, the core- 
mantle boundary is likely to be a zone of active chemi- 
cal reactions. 


743,905 
N87-23401/9/GAR 
(Order as N87-23341 PC A24/MF A01) 
Arizona Univ., Tucson. 
Origin of Polarity Asymmetries in the History of 


Abstract On 


E. H. Levy. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p147 1986. 


The behavior of magnetohydrodynamic stationary 
modes in the presence of an imposed weak magnetic 
field originating separately from the dynamo is studied. 
A rare class of stationary states is found that exhibit 
high sensitivity to the presence of weak imposed 
fields. The amplitude of the difference between the 
total fields of opposite polarity is much larger than the 
amplitude of the imposed nondynamo fields. It is pro- 
posed that Earth's magnetic field operates in such a 
mode, highly sensitive to the presence of an ambient 
field. An argument is given to explain why the terrestri- 
al dynamo should choose to operate in one of these 
rare states. Implications are discussed for the general 
a of dynamo magnetic field equilibrium in 
planets. 


743,906 
N87-23404/3/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona Univ., Tucson. 
Steady State Toroidal Magnetic Field at the Core- 
Mantle Boundary. 


Abstract Only. 

S. J. Pearce, and E. H. Levy. May 87, 1p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p148 1986. 


Recent measurements indicate that the strength of the 
toroidal magnetic field at Earth's core-mantie bounda- 
ry is comparable in strength to the poloidal field - 5 to 
10 gauss. Calculations are given to show that this is an 
inevitable result of the external boundary condition on 
the core, in which the mantle electrical conductivity is 
several orders of magnitude lower than that of the 
core. The measurements are shown to imply that the 
internal core magnetic field is in the range of several 
hundred gauss. Thus the measurements imply that the 
Earth's core contains a strong toroidal magnetic field. 
They also support the idea that Earth's dynamo, and 
by implication, other planetary magnetic fields, in- 
volves efficient toroidal magnetic field generation 
through strong differential rotation. 


743,907 
N87-23425/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona State Univ., Tempe 
Thermal-infrared Spectral Observations of Geo- 
logic Materials in Emission. 
P. R. Christensen, and S. J. Luth. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p199-201 1986. 


The thermal-infrared spectra of geologic materials in 
emission were studied using the prototype Thermal 
Emission Spectrometer (TES). A variety of of process- 
es and surface modifications that may influence or 
alter the spectra of primary rock materials were stud- 
ied. It was confirmed that thermal emission spectra 
contain the same absorption features as those ob- 
served in transmission and reflection spectra. It was 
confirmed that the TES instrument can be used to 
obtain relevant spectra for analysis of rock and mineral 
composition 
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743,908 
N87-23427/4/GAR 

(Order as N87-23341 PC A24/MF A01) 
Pittsburgh Univ., PA. Dept. of Geology and Planetary 


Science. 
Atlas of Reflectance Spectra of Terrestrial, Lunar 
and Meteoritic Powders and Frosts from 92 to 
1800 nm. 


— Only. 

bo B. Hapke, and E. Wells. May 87, 1p 
in N Washington Reports of Planetary Geology 
and Geophysics Program, p205 1986. 


The reflectance spectra of powdered samples of se- 
lected minerals, meteorites, lunar materials and frosts 
are presented as an aid in the interpretation of present 
and future remote sensing data of solar system ob- 
jects. Spectra obtained in separate wavelength re- 
gions have been combined and normalized, yielding 
coverage from 92 to 1800 nm. Spectral features in- 
clude reflectance maxima in the far UV region pro- 
duced by valence-conduction interband transitions, 
and reflectance minima in the near UV, visible and 
near IR regions, produced by charge transfer and crys- 
tal field transitions. Specific maxima and minima are 

nostic of mineral type and composition; additional- 
ly, minerals present in mixtures such as meteorites 
and lunar samples can be determined. 


743,909 
N87-23428/2/GAR 
(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. 
Deconvolution of Spectra for intimate Mixtures. 
J. F. Mustard, C. M. Pieters, and S. F. Pratt. May 87, 


2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p206-207 1986. 


Visible to near infrared reflectance spectra of macro- 
scopic mixtures have been shown to be linear combi- 
nations of the reflections of the pure mineral compo- 
nents in the mixture. However, for microscopic mix- 
tures the mixing systematics are in general nonlinear. 
The systematics may be linearized by conversion of 
reflectance to single scattering albedo (w), where the 
equations which relate reflectance to w depend on the 
method of data collection. Several proposed mixing 
models may be used to estimate mineral abundances 
from the reflectance spectra of intimate mixtures. 
These models are summarized and a revised model is 
presented. A noniterative (linear) least squares ap- 
proach was used for curve fitting and the data, meas- 
ured as bi-directional reflectance with incidence and 
emergence angles of 30 and 0 deg were converted to 
w by a simplified version of Hapke’s equation for bi- 
directional reflectance. This model was tested with two 
mixture series composed of 45 to 75 micron particles: 
an anorthite-enstatite series and an olivine-magnetite 
series. The data indicate that the simplified Hapke’s 
equation may be used to convolve reflectance spectra 
into mineral abundances if appropriate endmembers 
are known or derived from other techniques. For sur- 
faces that contain a significant component of very low 
albedo material, a somewhat modified version of this 
technique will need to be developed. Since the abun- 
dances are calculated using a noniterative approach, 
the application of this method is especially efficient for 
large spectral data sets, such as those produced by 
mapping spectrometers. 


743,910 
N87-23460/5/GAR 
(Order as N87-233411 PC A24/MF A01) 
Arizona State Univ., Tempe. 
Determination of Surface Shear Stress with the 
Sublimation Technique. 
J. A. Lee, and R. Greeley. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p285-287 1986. 


Aeolian entrainment and transport are functions of sur- 
face shear stress and particle characteristics. Measur- 
ing surface shear stress is difficult, however, where 
logarithmic wind profiles are not found, such as re- 
gions around large roughness elements. An outline of 
a method whereby shear stress can be mapped on the 
surface around an object is presented. The technique 
involves the sublimation of naphthalene (C10H8) 
which is a function of surface shear stress and surface 
temperature. This technique is based on the assump- 
tion that the transfer of momentum, heat and mass are 
analogous (Reynolds analogy). If the Reynolds analo- 
gy can be shown to be correct for a given situation, 


then knowledge of the diffusion of one property allows 
the determination of the others. The analytical frame- 
work and data acquisition for the method are de- 
scribed. The technique was tested in the Planetary Ge- 
ology Wind Tunnel. Results show that the naphthalene 
sublimation technique is a reasonably accurate 
method for determining shear stress, particularly 
around objects where numerous point values are 
needed. 


743,911 
N87-23480/3/GAR 

(Order as N87-23341 PC A24/MF A01) 
Hawaii Inst. of Geophysics, Honolulu. 
Long, Paired a’a/Pahoehoe Fiows of Mauna Loa: 
Voicanological Significance and Insights They 
Provide into Voicano Systems. 
S. K. Rowland, and G. P. L. Walker. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p348-350 1986. 


The long lava flows of Mauna Loa, Hawaii have been 
cited as Earth's closed analogs to the large Martian 
flows. It is therefore important to understand the flow 
mechanics and characteristics of the Mauna Loa flows 
and to make use of these in an attempt to gain insights 
into Martian eruptive processes. Two fundamentally 
different kinds of long lava flows can be mg arm 
on Hawaiian volcanoes as in Martian flows. The two 
kinds may have identical initial viscosities, chemical 
compositions, flow lengths, and flow volumes, but their 
flow mechanisms and thermal energy budgets are 
radically different. One travels a distance set by the 
discharge rate as envisaged by Walker and Wadge, 
and the other travels a distance set mainly by the erup- 
tion duration and ground slope. In the Mauna Loa 
lavas, yield strength becomes an important flow mor- 
phology control only in the distal part of a’a lavas. The 
occurrence of paired flows on Mauna Loa yields in- 
sights into the internal plumbing systems of the voica- 
NO, and it is significant that all of the volume of the a’a 
flow must be stored in a magma chamber before erup- 
tion, while none of the volume of the pahoehoe needs 
to be so stored. Differentiation between the two kinds 
of flows on images of Martian volcanoes is possible 
and hence an improved understanding of these huge 
structures is acquired. 


743,912 
N87-23482/9/GAR 

(Order as N87-23341 PC A24/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Calculated Viscosity-Distance Dependence for 
Some Actively Flowing Lavas. 
D. Pieri. May 87, 3p 
In NASA, Washington Reports of Planetary taenas 
and Geophysics Program, p354-356 1986. 


The importance of viscosity as a gauge of the various 
energy and momentum dissipation regimes of lava 
flows has been realized for a long time. Nevertheless, 
despite its central role in lava dynamics and kinemat- 
ics, it remains among the most difficult of flow physical 
properties to measure in situ during an eruption. At- 
tempts at reconstructing the actual emplacement vis- 
cosities of lava flows from their solidified topographic 
form are difficult. Where data are available on the posi- 
tion of an advancing flow front as a function of time, it 
is possible to calculate the effective viscosity of the 
front as a function of distance from the vent, under the 
assumptions of a steady state regime. As an applica- 
tion and test of an equation given, relevant parameters 
from five recent flows on Mauna Loa and Kilauea were 
utilized to infer the dynamic structure of their aggre- 
gate flow front viscosity as they advanced, up to ces- 
sation. The observed form of the viscosity-distance re- 
lation for the five active Hawaiian flows examined ap- 
pears to be exponential, with a rapid increase just 
before the flows stopped as one would expect. 


743,913 
N87-23483/7/GAR 
(Order as N87-23341 PC A24/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Toward a Model for Leveed Lava Flows. 
S. Baloga. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p357-359 1986. 


Many lava flows have two distinct volumetric compo- 
nents during emplacement. First, there is a component 
actively flowing in accordance with Newtonian or other 
constitutive relations. Second, there may be an inac- 
tive, stationary component that is no longer participat- 





ing in the forward movement of the flow. Such passive 
components may take the form of flow-confining 
levees, solidified lateral margins, overspilling, plating, 
small ponds and sidestreams, or a lava tube. To de- 
scribe the conservation of flow volume for the active 


component, governing equations are given and dis- 
cussed. 


743,914 
N87-23484/5/GAR 

(Order as N87-23341 PC A24/MF A01) 
Hawaii Inst. of Geophysics, Honolulu. 
Studies of Vesicle Distribution Patterns in Hawai- 
ian Lavas. 
G. P. L. Walker. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p360-361 1986. 


Basaltic lava flows are generally vesicular, and the 
broader facts relating to vesicle distribution have long 
been established; few studies have yet been made 
with a view to determining how and when vesicles form 
in the cooling history of the lava, explaining vesicle 
shape and size distribution, and gaining enough under- 
standing to employ vesicles as a geological tool. Vari- 
ous avenues of approach exist by which one may seek 
to gain a better understanding of these ubiquitous 
structures and make a start towards developing a gen- 
eral theory, and three such avenues have recently 
been explored. One avenue involves the study of pipe 
vesicles; these are a well known feature of lava flows 
and are narrow pipes which occur near the base of 
many pahoehoe flow units. Another avenue of ap- 
proach is that presented by the distinctive spongy pa- 
hoehoe facies of lava that is common in distal loca- 
tions on Hawaiian volcanoes. A third avenue of ap- 
proach is that of the study of gas blisters in lava. Gas 
blisters are voids, which can as much as tens of 
meters wide, where the lava split along a vesicle-rich 
layer and the roof up-arched by gas pressure. These 
three avenues are briefly discussed. 


743,915 
N87-23485/2/GAR 

(Order as N87-23341 PC A24/MF A01) 
Sul Ross State Univ., Alpine, TX. Dept. of Geology. 
Crustal and Subcrustal Nodules in Ejecta from Kil- 
bourne Hole Maar, New Mexico. 
J. L. Whitford-stark. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p362-364 1986. 


Nodules retrieved from the ejecta of volcanic craters 
serve as the source of two major items of information. 
The first is in providing details of the geochemistry and 
mineralogy of the Earth's interior by supplying samples 
of materials that cannot be obtained by existing drilling 
techniques. The other is in providing information re- 
garding the process which led to their transport from 
the Earth’s interior to the surface. The primary purpose 
of the present study was to examine the morphology of 
the nodules in an attempt to place some constraints on 
the process that brought them to the surface. This at- 
tempt is briefly discussed. 


743,916 
N87-23486/0/GAR 

(Order as N87-23341 PC A24/MF A01) 
State Univ. of New York at Buffalo. Dept. of Geological 
Sciences. 
Geology of the Mohon Mountain Voicanic Field, 
= and Mohave Counties, Arizona. A Prelimi- 


eport. 
A. M. Simmons, and J. S. King. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p365-367 1986. 


Field mapping has produced a preliminary picture of 
Mohon Mountain as a composite volcano, in which pyr- 
oclastic ash and larger tephra erupted alternately with 
flows of rhyodacite and dacite. An analog study which 
uses imagery of lunar and Martian features will com- 
pare the overall shape of the vent complex, including 
its breached southern flank and satellite vents, to simi- 
lar landforms found on Mars and the Moon which are 
believed to have formed similar processes. Ash flow 
sheets were hypothesized to comprise the outer 
slopes of Olympus Mons suggesting that explosive 
eruptions which are more volatile-rich than those 
which produce basalt flows are not confined to terres- 
trial settings but may also be found on bodies such as 
Mars, which have a thicker crust and deeper magma 
source in the mantle. The analog study will explore fur- 
ther evidence for explosive eruptions on Mars and the 
Moon. 
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743,917 
N87-23487/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
State Univ. of New York at Buffalo. Dept. of Geological 
Sciences 


Geology of Pine and Crater Buttes: Two Basaltic 
Constructs on the Far Eastern Snake River Plain. 
P. F. Mazierski, and J. S. King. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p368-370 1986. 


The emplacement history and petrochemical evolution 
of the volcanics associated with Pine Butte, Crater 
Butte, and other nearby vents are developed and de- 
scribed. Four major vents were identified in the study 
area and their associated eruptive products were 
mapped. All of the vents show a marked physical elon- 
gation or linear orientation coincident with the ob- 
served rift set. Planetary exploration has revealed the 
importance of volcanic processes in the genesis and 
modification of extraterrestrial surfaces. Interpretation 
of surface features has identified plains-type basaltic 
volcanism in various mare regions of the Moon and the 
volcanic provinces of Mars. identification of these 
areas with features that appear analogous to those ob- 
served in the Pine Butte area suggests similar styles of 
eruption and mode of emplacement. Such terrestrial 
analogies serve as a method to interpret the evolution 
of volcanic planetary surfaces on the inner planets. 


743,918 
N87-23488/6/GAR 

(Order as N87-23341 PC A24/MF A01) 
State Univ. of New York at Buffalo. Dept. of Geological 


es. 
Geology of Picacho Butte: A Silicic Voicanic Dome 
in Northwest Arizona. 


A. P. Kisiel, and J. S. King. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p371-373 1986. 


The purpose of this investigation was to determine the 
geologic history of Picacho Butte and vicinity through 
careful mapping of a 38 square kilometer area sur- 
rounding the peak. A detailed analysis of the geo- 
chemistry and petr will aid in the development of 
a petrogenetic model for the area. The relationship of 
Picacho Butte to regional volcanism in Arizona, and 
more specifically to nearby volcanic centers can thus 
be established. Furthermore, in conjunction with this 
study a search will be made for possible planetary ana- 
7s exhibiting photogeologic characteristics similar to 
hose in northern Arizona. 


743,919 
N87-23489/4/GAR 
(Order as N87-23341 PC A24/MF A01) 


tering and jecta Dynamics. 

D. J ~ S. H. Schuster, M. Rosenbiatt, L. B. 
Grant, and P. J. Hassig. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p377-379 1986. 


A series of analytical calculations of large scale crater- 
ing events for both oceanic and continental sites were 
made in order to examine their effects on the target 
media and atmosphere. The first analytical studies that 
were completed consists of computer simulations of 
the dynamics of: (1) the passage of a 10 km diameter 
asteroid moving at 20 km/sec through the Earth's at- 
mosphere, and (2) the impact cratering events in both 
oceanic and continental environments. Calculation of 
the dynamics associated with the passage of the as- 
teroid through the atmosphere showed strong effects 
on the surrounding air mass. The calculations of the 
impact cratering events showed equally dramatic ef- 
fects on the oceanic and continental environments. 
These effects are briefly discussed. 


743,920 
N87-23490/2/GAR 

(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. Dept. of Geological Sci- 
ences. 
Impacts of we ted Granular Targets: Impli- 
cations for Global impact 
P. H. Schultz, D. E. ry - D. Crawford. May 87, 
2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p380-381 1986. 


743,923 


Geology & Geophysics 


As impact excavation diameters subtend a nontrivial 
fraction of a planetary body, both the excavation proc- 
ess and ejecta emplacement may depart form the 
classical description of impacts into a planar surface. 
Hemispherical particulate targets were impacted at the 
NASA-Ames Vertical Gun Range in order to trace the 
evolution of the ejecta curtain and to document the ef- 
fects of slope and surface curvature on crater shape 
and cratering efficiency. The experiments t that 
basin size impacts or large craters on small bodies 
may be shallower than their counterparts on a planar 
surface but may have displaced a larger relative mass. 
Moreover, the increased ejecta curtain angle with dis- 
tance may result in a change in ejecta emplacement 
Style with distance. Although the ejecta curtain is verti- 
cal, ejecta within the curtain impact the surface at 45 
deg and the time between first and last arrival within 
the curtain increases. This increased interaction time 
as the ejecta curtain density decreases should result in 
amore chaotic style of implacement. 


743,921 


N87-23491/0/GAR 
(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. Dept. of Geological Sci- 


ences. 
expert Vaporization: Late Time Phenomena from 


Schultz, and D. E. Gault. May 87, 2p 
. NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p382-383 1 


While simple airflow produced by the outward move- 
ment of the ejecta curtain can be scaled to large di- 
mensions, the interaction between an impact-vapor- 
ized component and the ejecta curtain is more compli- 
cated. The goal of these experiments was to examine 
such interaction in a real system involving crater 
growth, ejection of material, two phased mixtures of 
gas and dust, and strong pressure gradients. The re- 
Sults will be complemented by theoretical studies at 
laboratory scales in order to separate the various pa- 
rameters for planetary scale processes. These experi- 
ments prompt, however, the following conclusions that 
may have relevance at broader scales. First, under 
near vacuum or low atmospheric pressures, an ex- 
panding vapor cloud scours the surrounding surface in 
advance of arriving ejecta. Second, the effect of early- 
time vaporization is relatively unimportant at late- 
come Third, the overpressure created within the crater 
me Be vaporization results in increased 
oumien iciency and larger aspect ratios. 


743,922 


N87-23492/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Murphys Center of Planet , CA. 
pa pdr Impact: Projectile Concomitant 
Ejecta and Momentum T 
D. E. Gault, and P. H. Schultz. May 87, 2p 
In NASA, Washington Reports of planetary Geology 
and Geophysics Program, p384-385 1986. 


Experimental studies of oblique impact indicate that 
projectile richochet occurs for trajectory angles less 
than 30 and that the richocheted projectile, ac- 
companied by some target material, are ejected at ve- 
locities that are a lar: action of the impact velocity. 
Because the pr ility of occurrence of oblique 
impact less than 30 deg on a planetary body is about 
one out of every four impact events, oblique impacts 
would seem to be a potential mechanism to provide a 
source of meteorites from even the largest atmos- 
phere-free planetary bodies. Because the amount of 
richocheted target material cannot be determined from 
previous results, additional experiments in the Ames 
Vertical Gun laboratory were undertaken toward that 
purpose ee epee one to measure momentum 
of the richocheted projectile and concomitant target 
ejecta, and a second to measure the momentum trans- 
ferred from projectile to target. These experiments are 
briefly discussed. 


743,923 


N87-23493/6/GAR 

(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. Dept. of Geological Sci- 
ences. 
Momentum Transfer from Oblique Impacts. 
P. H. Schultz, and D. E. Gault. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p386-387. 
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A completely satisfactory experiment would be in a low 
gravity environment where the effect of momentum im- 
parted by ejecta impacting the surface can be re 
moved or controlled from momentum transfer em 
impact. Preliminary estimates can be made usi 
ballistic pendulum. Such experiments were initiat at 
the NASA-Ames Vertical Gun Range in order to exam- 
ine momentum transfer due to impact vaporization for 
Oblique impacts. The preliminary results indicate that 
momentum from oblique impacts is very inefficient: de- 
creasing with increasing impact velocity and perhaps 
size; increasing with decr: density; and increas- 
ing with increa impact . At face value, such 
results minimize effect of momentum transfer by 

grazing impact; the more probable impact angles of 30 
deg would have a greater effect, contrary to the com- 
monly held impression. 


743,924 
N87-23494/4/GAR 
(Order as N87-23341 PC A24/MF A01) 
Planetary Science Inst., Tucson, AZ. 
Studies 


— of Collision and Fragmenta- 
W. K. Hartmann, D. R. Davis, and S. J. 


In NASA, Washington Fi , 3p 
In NASA, W ion Reports of ty Geology 


and Geophysics Program, p388-390 


2 WOO, Oetl8 aER 
collected in experiments over several years at Ames 
and PSI is briefly examined. Hartmann has been as- 

data sets from his experiments on cata- 
strophic fragmentation of various materials, including 
basalt, other igneous rock, ice, and weak dirt clods. 
Weidenschilling and Davis have continued to gather 
and reduce data on oblique impacts. The data indicate 
a power law distribution of ejecta mass vs. velocity, 
with a slope that is independent of azimuth, and does 
not vary with impact angle from normal impacts to at 
least 75 deg from vertical. In order to improve models 
of coagulation of dust aggregates in the solar nebula, 
SJW developed an apparatus for drop tests of fragile 
projectiles. Davis and Weidenschilling continued to 
collect and analyze experimental data on collisional 
| uae disruption at the Ames Vertical Gun 
ange. 


743,925 
1/GAR 


N87-23495/ 
(Order as N87-23341 PC A24/MF A01) 
~~ mt Ciatering Es exp Scaling 
Impact Experiments: 
Laws for Non-Porous Targets. 
Abstract Only. 
R. M. Schmidt. May 87, 1p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p391 1986. 


A geotechnical centrifuge was used to investigate 
large body impacts onto surfaces. At elevat- 
ed gravity, it is possible to match various dimension- 

less similarity parameters which were shown to govern 
large scale impacts. Observations of crater growth and 
target flow fields have provided detailed and critical 
tests of a complete and unified scaling theory for 
impact cratering. Scaling estimates were determined 
for nonporous targets. Scaling estimates for large 
scale cratering in rock proposed previously by others 
have canal that the crater radius is proportional to 
powers of the impactor energy and gravity, with no ad- 
ditional dependence on impact velocity. The size scal- 
ing laws determined from ongoing centrifuge experi- 
ments differ from earlier ones in three respects. First, a 
distinct dependence of impact velocity is recognized, 
even for constant impactor energy. Second, the 
present energy exponent for low porosity targets, like 
competent rock, is lower than earlier estimates. Third, 
the gravity exponent is recognized here as being relat- 
ed to both the energy and the velocity exponents. 


743,926 
N87-23496/9/GAR 
(Order as N87-23341 PC A24/MF A01) 
Washington Univ., Seattle 
impact Crater Scaling Laws. 
K. A. Holsapple. May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p392-393 1986 


impact craters are numerous on planetary bodies and 
furnish important information about the composition 
and past histories of those bodies. The interpretation 
of that information requires knowledge about the fun- 
damental aspects of impact cratering mechanics. 
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Since the typical conditions of impacts are at a size 
scale and velocity far in excess of experimental capa- 
bilities, direct simulations are precluded. Therefore, 
one must rely on extrapolation from experiments of rel- 
atively slow impacts of very small bodies, using phys- 
ically based laws, or must study the actual 
cases of interest using numerical code solutions of the 
fundamental physical laws that govern these process- 
es. A progress report is presented on research on 
impact cratering scaling laws, on numerical studies 
that were designed to investigate those laws, and on 
various applications of the scaling laws developed by 
the author and his colleagues. These applications are 
briefly reviewed. 


743,927 


N87-23497/7/GAR 
(Order as N87-23341 PC A24/MF A01) 
Brown Univ., Providence, Ri. Dept. of Geological Sci- 


ences. 
Evidence for Non-Proportional 
ae 
a 
n A, tanetary 
euobacptyeen tienen saee p394-395 


Evidence from laboratory impact experiments is indi- 
cating that increasing crater aspect ratios 
(diameter:depth) can result from increasing both ve- 
locity and projectile size without i ing unusual im- 
pactor conditions. An extensive data base of experi- 
mental impact cratering was analyzed for a variety of 
impactors and impact velocities for low strength tar- 
gets. These data indicate a change in cratering effi- 
ciency that appears to be related to the onset of pro- 
jectile deformation or rupture. When all projectile types 
and sizes are considered, one finds two contrasting re- 
lationships between crater aspect ratio and impactor 
parameter. These relationships are briefly considered. 


743,928 
N87-23498/5/GAR 
(Order as N87-23341 PC A24/MF A01) 
Aerospace ~ a 
Laws for Bey wedi Targets. 
R. M. Schmidt. May 87, 3p 


In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p396-398 1986. 


This research is a continuation of an ongoing program 
whose objective is to perform experiments and to de- 
velop scaling relationships for large body impacts onto 
planetary surfaces. The development of the centrifuge 
technique has been pioneered by the present investi- 
gator and is used to provide experimental data for 
actual target materials of interest. With both powder 
and gas guns mounted on a rotor arm, it is possible to 
match various dimensionless similarity parameters, 
which have been shown to govern the behavior of 
large scale impacts. Current work is directed toward 
the determination of scaling estimates for nonporous 
targets. The results are presented in summary form. 


743,929 


N87-23513/1/GAR 

(Order as N87-23341 PC A24/MF A01) 
Arizona State Univ., Tempe. 
Shatter Cones in Illinois: Evidence for Metoeritic 
| at Glasford and Des Plaines. 
gy ichone, M. L. Sargent, and W. J. Nelson. May 

. 1p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p438 1986. 


Shatter cone fragments were recovered from rock 
cores at two previously suspected, but heretofore un- 
verified, impact structures in lilinois. Both sites are 
buried features known from geophysical surveys and 
drill holes. Shatter cones are accepted widely as field 
criteria of meteoritic impact. Detection of these shock 
indicators in both the Glasford Structure and the Des 
Plains Disturbance upgrades these sites in Earth’s in- 
ventory of known and suspected impact structures 
from possible impact sites with compatible structure 
and morphology to probable impact structures which 
possess also evidence of shock metamorphism 


743,930 


N87-23514/9/GAR 
(Order as N87-23341 PC A24/MF A01) 
Lawrence Univ., Appleton, WI. 


Search for and Study of Paleozoic impact Ejecta: 
ye go Made during the Past Year. 

W. F. Read. May 87, 2p 

Contract NAGW-658 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p439-440 1986. 


Nodule-like objects which the author believes to be 
impact bombs had been found in Middle Ordovician 
rocks of southeastern Wisconsin and northern Illinois. 
In northern Illinois, rock fragments containing oolith- 
like spherules, which the author believes to be solidi- 
fied impact droplets, and numerous large bubbie- 
holes, had been found at the same stratigraphic level. 
The discovery of bomb-like nodules in Lower Ordovi- 
cian rocks of southeastern Wisconsin was reported. 
Bomb-type nodules associated with droplet-type 
spherules have been found in Lower Ordovician rocks 
of central Pennsylvania. These discoveries, in the au- 
thors opinion, suffice to show that impact ejecta are 
widespread in marine sediments of Ordovician age 
and are likely to be widespread also in marine sedi- 
ments of other a Unfortunately, according to the 
author, there is litt! indication so far that this evidence 
has been accepted as valid by the concerned scientific 
community. 


743,931 


N87-23519/8/GAR 

(Order as N87-23341 PC A24/MF A01) 
Massachusetts Inst. of Tech., Cambridge. 
Secular Cooling of Earth as Source of intraplate 

tress. 

S. C. Solomon. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p455-457 1986. 


The once popular idea that changes in planetary 
volume play an important role in terrestrial orogeny 
and tectonics was generally discarded with the accept- 
ance of plate tectonics. It is nonetheless likely that the 
Earth has been steadily cooling over the past 3-4 bil- 
lion years, and the global contraction that accompa- 
nied such cooling would have led to a secular de- 
crease in the radius of curvature of the plates. The im- 
plications of this global cooling and contraction are ex- 
plored here for the intraplate stress field and the evolu- 
tion of continental plates. 


743,932 
N87-23520/6/GAR 

(Order as N87-23341 PC A24/MF A01) 
Massachusetts Inst. of Tech., Cami 
Test of the Hypothesis That Impact-induced Frac- 
tures Are Sites for Later Tectonic Activi- 


vc Solomon, and E. D. Duxbury. May 87, 3p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p458-460 1986. 


Impact cratering has been an important process in the 
solar system. The cratering event is generally accom- 
panied by faulting in adjacent terrain. Impact-induced 
faults are nearly ubiquitous over large areas on the ter- 
restrial planets. The stion is made that these 
fault systems, particularly those associated with the 
largest impact features are preferred sites for later de- 
formation in response to lithospheric stresses generaj- 
ed by other processes. The evidence is a perceived 
Clustering of orientations of tectonic features either 
radial or concentric to the crater or basin in question. 
An opportunity exists to test this suggestion more di- 
rectly on Earth. The terrestrial continents contain more 
than 100 known or probable impact craters, with asso- 
ciated geological structures mapped to varying levels 
of detail. Prime facie evidence for reactivation of 
crater-induced faults would be the occurrence of 
earthquakes on these faults in response to the intra- 
plate stress field. Either an alignment of epicenters 
with mapped fault traces or fault plane solutions indi- 
cating slip on a plane approximately coincident with 
that inferred for a crater-induced fault would be suffi- 
cient to demonstrate such an association. 


743,933 
N87-23535/4/GAR 

(Order as N87-23341 PC A24/MF A01) 
Colorado State Univ., Fort Collins. 
Effect of Overburden Thickness on Tension Frac- 
ture Patterns Above an Uplifting Dome. 
H. a May 87, 2p 
In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p497-498 1986. 





Four experiments demonstrate that tension-fracture 
patterns above an uplifting dome depend on the thick- 
ness of the overburden layer being deformed. Four 
layers of increasing thicknesses (4.92 cm, 6.92 cm, 
9.05 cm, and 11.12 cm) of a very fine sand (85%) and 
silt-clay (15%) mixture were updomed by slowly inflat- 
ing a 1.22 m-diameter circular rubber pillow. The upper 
2 cm of each layer was wetted and air dried to make it 
brittle and susceptible to fracture. The fractures that 
formed during these experiments exhibited a continu- 
um of patterns from dominantly arcuate to dominantly 
radial as the overburden thickness increased. Howev- 
er, fracture density remained constant in each case for 
a given amount of surface deformation. 


743,934 
N87-24038/8/GAR 


PC A07/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
| Crustal 


Status rept., 

C. Solomon. 15 Jun 87, 141p NAS 1.26:180938, 
SASRY NASA-CR-180938 
Contract NAG5-814 


The nature and dynamics of time-dependent deforma- 
tion along major seismic zones including the influence 
of irregularities in fault geometry on the earthquake 
cycle, and the processes contributing to the state of 
stress and rates of strain in plate interior regions were 
studied. The principle findings of the research are dis- 
cussed. 


743,935 

N87-24039/6/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
——. MD. Goddard Space Flight Center. 


R. wr Langel, and B. J. Benson. Jun 87, 67p NAS 
1.15:87822, REPT-87-B-0293, NASA-TM-87822 

‘ae in Cooperation with Maryland Univ., College 
‘ark. 


Publications related to the Magsat project number 228, 
as of March 1987 are listed. Of these, 34 deal with 
analysis of the Earth’s main magnetic field, 125 with 
analysis of the Earth's crustal field, and 42 with analy- 
sis of the magnetic field iting external to the 
Earth. The remainder document the Magsat pore. 
Satellite, instruments or data are review The 
bibliography is divided into two parts. The first lists all 
papers by first author; the second is subdivided by 
topic. 


743,936 

N87-24042/0/GAR PC A02/MF A01 
Texas Univ. at Austin. Center for Space Research. 
Simulation and of a 


search Mission. 

Status rept. (Semiannual), 

B. E. Schutz. Jun 87, 19p NAS 1.26:180695, NASA- 
CR-180695 

Contract NAG5-528 


Computer simulations were performed for a Geopoten- 
tial Research Mission (GRM) to enable the study of the 
gravitational sensitivity of the range rate measure- 
ments between the two satellites and to provide a set 
of simulated measurements to assist in the evaluation 
of techniques dev for the determination of the 
gravity field. The simulations were conducted with two 
Satellites in near circular, frozen orbits at 160 km ailti- 
tudes separated by 300 km. High precision numerical 
integration of the polar orbits were used with a gravita- 
tional field complete to degree and order 360. The set 
of simulated data for a mission duration of about 32 
days was generated on a Cray X-MP computer. The 
results presented cover the most recent simulation, 
$8703, and includes a summary of the numerical inte- 
gration of the simulated trajectories, a summary of the 
requirements to compute nominal reference trajector- 
ies to meet the initial orbit determination requirements 
for the recovery of the geopotential, an analysis of the 
nature of the one way integrated Doppler measure- 
ments associated with the simulation, and a discussion 
of the data set to be made available 


743,937 
PB87-192472/GAR 
(Order as PB87-192415/GAR, PC — 
04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
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Pleistocene and Holocene Seismic 
between the Canning River and Prudhoe ’ 


Final rept., 
S. C. Wolf, E. Reimnitz, and P. W. Barnes. Oct 85, 


56p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v52 p545-603 Dec 86. 


Petroleum development the shores of the Beau- 
fort Sea, Alaska, particularly in the vicinity of Prudhoe 
Bay, has led to an increased awareness and concern 
for the marine and coastal plain environments, for geo- 
hazards and engineering problems, for the geologic 
history, for arctic processes of sediment erosion and 
deposition, for sea ice movement and its effects, and 
for permafrost, to mention but a few. The report is pri- 
marily concerned with the shallow stratigraphy of the 
inner shelf between Fiaxman isiand in the east and 
Prudhoe Bay, some 50 km to the west. The Branch of 
Pacific Marine Geology of the U.S. Geological Survey 
has acquired a large amount of seismic, side-scan 
sonar and bathymetric data in the region since 1970. 
These data form the basis for the basis for the study. 


743,938 


PB87-195020/GAR PC A24/MF A01 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 

Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal investi- 

Volume 49. 
86, 5599 OCS/MMS-86/0111 
PB7 196087, Sponsored by Minerals, Managemort 
1 Is 

Service, . ieee AK. Alaska Outer Continental 


Contents: 

Coordinated ocean bottom seismography 
measurements in the Kodiak Shelf area; 

Earthquake activity Se shaking in and 
along the eastern G 

Measurement and location of earthquakes in 
western Alaska, the Gulf of Alaska, and the 
Bering Sea; 

A seismotectronic analysis of the seismic voicanic 
hazards in the Pribilof Islands - eastern 
Aleutian Islands region of the Bering Sea; 

Seismic risk studies, western Gulf of Alaska; 

Volcanic hazards from future eruptions of 
Augustine Voicano, Alaska. 


743,939 


PB87-195053/GAR 
(Order as PB87-195020/GAR, PC —_ 
1) 


National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 

Measurement and Location of Earthquakes in 
Western Alaska, the Gulf of Alaska, and the Bering 


Final rept., 

C. Frohlich, and P. Donoho. May 82, 46p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v49 p85-133 Dec 86. 


The specific objective of the research were: To recov- 
er the strong motion OBS instruments deployed in the 
Gulf of Alaska in 1980, and deploy these and other 
instruments in the Gulf of Alaska and the Bering Sea; 
To monitor microseismic activity rates near the Amak 
Fault Zone and the Port Moller Graben to determine 
whether these features are currently active, and if so, 
to determine the level of activity; To apply recently de- 
veloped sophisticated location methods to the earth- 
quake data that have been collected by the University 
of Alaska land network. 


743,940 


PB87-195103/GAR 
(Order as PB87-195095/GAR, PC — 
04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 


743,942 


Hydrology & Limnology 


Geotechnical Framework Study of the Northern 
Bering Sea, Alaska. 

Final rept., 

M. A. Hampton, and W. J. Winters. 1983, 381p 
Sponsored by Minerals Ma’ it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v50 p1-386 Dec 86. 


Geologic studies in the northern Bering Sea have iden- 
tified several features and processes that can have 
significant impact on offshore industrial operations. 
Faulting, thermogenic and biogenic gas charging, sedi- 
ment liquefaction, ice gouging, current scouring, and 
bedform migration have been identified as potential 
hazards. The report presents the results of a two-year 
geotechnical framework study, designed to determine 
representative values of sediments mechanical prop- 
erties and to use these values in an assessment of soil 
response to engineering and natural loading. 


743,941 

PB87-204657/GAR 

Alaska Univ. Museum, Fairbanks. 
Alaska Outer Continental Shelf Cultural Resource 
Compendium. Social and Economic Studies Pro- 
= Technical Report Number 119. 


rept., 
E. J. Dixon, S. Stoker, and G. Sharma. Mar 86, 410p 
OCS/MMS-86/0018 
Contract Di-14-12-0001-29008 
Portions of this document are not fully legible. Spon- 
sored by Minerals Management Service, Anchorage, 
AK. Alaska Outer Continental Shelf Office. 


PC A18/MF A01 


The study presents the results of field research and 
evaluation of published and unpublished data, a pa- 
leoenvironmental history of Alaska’s Continental 
Shelves for the late Wisconsin and early Holocene 
marine transgression. Major factors considered in- 
clude: (1) climatic history; (2) rate of sea-level rise; (3) 
possible stilistands; (4) extent of glaciation; (5) marine 
circulation patterns; (6) productivity and distribution of 
faunal resource; (7) terrestrial ; (8) transgres- 
sive and post-transgressive perturbation of 
the continental shelf; and (9) the —t~. for site sur- 
vival. Through yy of these, albeit scant, data a 
paleoecological history was for the last 
ession and the potential for prehistorical 

ical site occurrence on Alaska’s Outer Conti- 
nental Shelves is assessed. The study area encom- 
passes all of the U.S. portions of the continental 
shelves of the Beaufort, Chukchi, and Bering Seas, 
and that of the North Pacific from Umiak Island in the 
Aleutians to Cape Suckling eat of Prince William 
Sound. 
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N87-23461/3/GAR 
(Order as N87-23341 PC A24/MF A01) 
Southern lilinois Univ. at Carbondale. Dept. of Geolo- 


Groundwater Sapping Channels: Summary of Ef- 
fects of Ex hava ry Bi Varied Stratigraphy. 

R. C. Kochel, and D. W. Simmons. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p291-293 1986. 


Experiments in the recirculating flume sapping box 
have modeled valley formation by groundwater sap- 

Ng processes in a number of settings. The effects of 
the following parameters on sapping channel morphol- 
ogy were examined: surface slope; stratigraphic vari- 
ations in permeability cohesion and dip; and structure 
of joints and dikes. These kinds of modeling experi- 
ments are particularly for: testing concepts; de- 
veloping a suite of distinctive morphologies and mor- 
phometries indicative of sapping; helping to relate 
process to morphology; and — data necessary 
to assess the relative importance of runoff, sapping, 
and mass wasting processes on channel develop- 
ment. The observations from the flume systems can 
be used to help interpret features observed in terrestri- 
al and Martian settings where sapping processes are 
thought to have played an important role in the devel- 
opment of valley networks. 
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743,943 
N87-23463/9/GAR 
—_ as N87-23341 PC A24MF A01) 


tn teasers 


necessary 
for researchers to transfer the ELS-| data base accu 
py be to their own computer sys 


Export Data 


D. Landers, and J. Blick. A\ tape EPA/ 

600/4-86/007D, EPA/DF/M Si 

See also PB87-110383, PB87-110391, PB87-110409, 

PB87-110375, PB87-193298, PB87-193314, PB87- 

193322, and PB87-193330. 

Source tape is in the EBCDIC character set. This re- 

— preparation to 9 track, one-half inch tape only. 
wero ee by specifying density only. Call 

NTIS ‘oducts if you have questions. 


The Eastern Lake Survey-Phase | (ELS-!), conducted 
in the fall of 1984, was the first part of a long-term 
effort by the U.S. Environmental Protection Agency 
known as the National Surface Water Survey. it was 
designed to synoptically quantify the surface water 
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quality of the United States in areas expected to exhib- 
it low buffering capacity. This effort was in support of 
the National Acid Deposition Assessment Program. 
The Survey involved a three-month field effort in which 
1612 probability sample lakes and 186 special interest 
lakes in the northeast, southeast, and upper midwest 
— of the United States were sampled. The data 

pon eye this effort was designed and data 
management was implemented by the Environmental 
Sciences Division of the Oak Ridge National Laborato- 
ty. This document provides the information necessary 
for researchers to Souler the ELS-! data base accu- 
rately to their own computer systems. A data diction- 
ary, this document also includes complete descriptions 
of the variables in the data base and of the data set 
formats. This data file is in the SAS Format. 


743,946 
PB87-193314/GAR CP T03 
Corvallis Environmental Research Lab., OR. 

Surface Water : Eastern Lake 
7. Phase | (ELS-1), 1984 (EBCDIC Tape). 


D. Landers, and J. Blick. ~~ ama EPA/ 
600/4-86/007F, EPA/DF/M Srioe 

See also PB87-110383, PB87-110391, PB87-110409, 
PB87-110375, PB87-193298, PBS87-193306, PB87- 
193322, and PB87-193330. 

Source tape is in the EBCDIC character set. This re- 
Stricts preparation to 9 track, one-half inch tape 


only. 
specifying density only. Call 
NTIS Compuaer mode by apectyng densty om “ 


The Eastern Lake Survey-Phase | (ELS-!), conducted 


lly quantify the surface water 

p pan het of the United States in areas expected to exhib- 
capacity. This effort was in support of 

Deposition Assessment Program. 

The aan involved a three-month field effort in which 
1612 probability — lakes and 186 special interest 


base supporting this effort was designed and data 
management was implemented by the Environmental 
Sciences Division of the Oak Ridge National Laborato- 
ry. This document provides the information 

for researchers to Sensier the ELS-I data base accu- 
rately to their own computer systems. A data diction- 
ary, this document also includes complete descriptions 
. the variables in the data base and of the data set 
lormats. 


743,947 

PB87-193322/GAR 

a Environmental Research Lab., OR. 
Surface Water Survey: Eastern Lake 

Survey, Phase 1(ELS-1), 1984 (ASCII Tape). 

ata 

D. Landers, and J. Blick. Aug 86, 1p EPA/600/4-86/ 

007E, EPA/DF/MT-87/026 

See also PB87-110383, PB87-110391, PB87-110409, 

PB87-110375, PB87-193298, PB87-193306. PB87- 

193314, PB87-193330. 

Source tape is in the ASCII character set. This restricts 

preparation to 9 track, one-half inch tape only. identi 

recording mode by specifying density only. Call NTI 

Computer Products if you have questions. 


The Eastern Lake Survey-Phase | (ELS-!), conducted 
in the fall of 1984, was the first part of a long-term 
effort by the U.S. Environmental Protection Agency 
known as the National Surface Water Survey. It was 

ned to synoptically quantify the surface water 
quality of the United States in areas expected to exhib- 
it low buffering capacity. This effort was in support of 
the National Acid Deposition Assessment Program. 
The Survey involved a three-month field effort in which 
1612 probability sample lakes and 186 special interest 
lakes in the northeast, southeast, and upper mid-west 
regions of the United States were sampled. The data 
base supporting this effort was designed and data 
management was implented by the Environmental Sci- 
ences Division of the Oak — National Laboratory. 
This document provides the information necessary for 
researchers to transfer the ELS-| data base accurately 
to their own computer systems. A data dictionary, this 
document also includes complete descriptions of the 
variables in the data base and of the data set formats. 


CP T03 


743,948 


PB87-193330/GAR CP DOS 


Corvallis Environmental Research Lab., OR. 
Surface Water 


National : Eastern Lake 
= Phase 1 (ELS-1), 1984 (for Microcomput- 
ers). 

Data file, 

D. Landers, and J. Blick. Aug 86, 2 diskettes EPA/ 
600/4-86/007!, EPA/DF/DK-87/029 

See also PB87-110383, PB87-110391, PB87-110409, 
PB87-110375, PB87-193298, PB87-193306, PB87- 
193314, and PB87-193322. 

The data file is contained on 5 1/4-inch, double sided, 
double density diskettes, compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 


The Eastern Lake Survey-Phase | (ELS-1), conducted 
in the fall of 1984, was the first part of a long-term 
effort by the U.S. Environmental Protection Agency 
known as the National Surface Water Survey. It was 
designed to synoptically quantify the surface water 
quality of the United oo BN me in areas expected to exhib- 
it low buffering capacity. This effort was in support of 
the National Acid Deposition Assessment Program. 
The Survey involved a three-month field effort in which 
1612 probability sample lakes and 186 special interest 
lakes in the northeast, southeast, and upper midwest 
regions of the United States were sampled. The data 
base supporting this effort was designed and data 
management was implemented by the Environmental 
Sciences Division of the Oak Ridge National Laborato- 
ry. This document provides the information necessary 
for researchers to transfer the ELS-i data base accu- 
rately to their own computer systems. A data diction- 
ary, this document also includes complete descriptions 
er ey ee Ce oe ee en 
lormats. 
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PB87-197653/GAR PC A04/MF A01 
Montana Water Resources Research Center, Boze- 


man. 
Procedure for Estimating Flow-Duration Curves 
Fina agence 


Technical completion ri 
A. B. Cunningham, and 
OWRT-A-137-MONT(1) 
Contract Di-14-34-0001-2128 

Sponsored by Montana State Univ., Bozeman. Dept. of 
Civil Engineering. 


wt Peterson. Jun 83, 55p 


A procedure for estimating shape and magnitude of 
flow-duration curves for ungaged stream locations in 
Montana has been developed. This procedure utilizes 
a dimensioniess flow-duration curve which is deter- 
mined based on streamflow records from a particular 
hydrologic region. The dimensionless curve is ‘scaled’ 
to an ungaged site using drainage area and mean 
annual precipitation as determined from suitable 
maps. Methodology requires that individual judgment 
be used in selecting flow-duration curve shape--espe- 
cially if spring flow and/or regulation exist above the 
chosen site. Accuracy of this procedure will vary de- 
pending on the degree of hydrologic similarity between 
the —— site and the gaged streams used to de- 
velop dimensionless curves. 


743,950 

PB87-201117/GAR PC A08/MF A01 
Minnesota Univ., Minneapolis. St. Anthony Falls Hy- 
draulic Lab. 

Continuous Synthesis of Runoff from the 
Kawishiwi River Basin in Northeastern Minnesota 
by the Rivall Hydrologic Model, 

J. K. rt, and C. E. Bowers. Sep 84, 153p 
EXTERNAL MEMO-191, BU-REC-B-161-MINN(2) 
Contract DI-14-34-0001-1237 

See also PB85-215150.Portions of this document are 
Not fully legible. Prepared in cooperation with Minneso- 
ta Univ., Minneapolis. Water Resources Research 
Center. Sponsored by Bureau of Reclamation, Wash- 
ington, DC. Office of Water Research. 


RIVALL is a deterministic continuous-synthesis, gener- 
alized river forecasting program developed by the Na- 
tional Weather Service, River Forecast Center. It nor- 
mally accepts runoff in inches over the watersheds 
from ROAPI and ROMELT and uses unit hydrograph 
procedures to transform the input into daily flows. 
Using stored data on lakes and reservoirs, it routes 
through the system and computes both flow and stage 
at selected points in the system. Both observed or 
actual flow and computed flow can be printed out in 
graphical form at the selected locations. RIVALL has 
been applied to the 1200-square mile Kawishiwi River 





Basin in Northeastern Minnesota. Using runoff data 
computed by the SSARR model, RIVALL was used to 
compute runoff rates and route through the system. In 
general, there was good agreement between ob- 
served and computed flows, although gate control 
changes were difficult to handle on tong runs. 


743,951 

PB87-203436/GAR 

Wlinois State Water Survey Div., 
Fluorometric Determination 


in Groundwater. 
Journal article, 

T. R. Holm, G. K. George, and M. J. Barcelona. 
c1987, 7p EPA/600/J-87/041 

Grant EPA-R-809966 

Pub. in Analytical Chemis’ = n4 
87. Sponsored oe — 

search Lab., Ada, OK 


The fluorometric scopoletin-horseradish peroxidase 
method has been modified for field determinations of 
hydrogen peroxide concentrations in ground waters. 
Standard additions calibration compensates for back- 
ground fluorescence and inconsistent stoichiometry of 
the fluorescence quenching reaction due to interfer- 
ences by the matrix. The detection limit, defined as the 
blank plus three standard deviations, ranged from 3.6 
to 44.6 nM. However, this limit was more an indication 
of the difficulty of preparing a water than 
the actual limit imposed by the of the 
method for the peroxide contamination introduced with 
the reagents. For 111 field determinations the weight- 
ed average uncorrected hydrogen peroxide concentra- 
tion was 20.2 nM and the pooled standard deviation 
was 7.7 nM. The average of 45 field blanks was 7.8 nM 
with a pooled standard deviation of 5.2 nM. (Copyright 
(C) 1987 American Chemical Society.) 
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T. H. Mroz. May 85, p~ SOE/METC-86/4069 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This study was initiated to assess the gas hydrate po- 
tential of Alaska’s North Slope. All current data for 
wells existing between depths of 300 and 5000 feet in 
the Petroleum Information, Inc., North Slope Well File 
(NSWF) were used; 96 wells of the 668 wells in the 
NSWF fit this requirement. The data included gamma 
ray, SP, resistivity, sonic, caliper, and temperature 
logs; lithological sections and drill core analyses that 
were correlated to seismic sections; sand shale ratio 
maps; and permafrost structure and hydrocarbon 
source-rock analyses. The areas identified as contain- 
ing possible hydrate deposits are Point Barrow, Ku- 
paruk River, Prudhoe Bay Field, Simpson, and 
Cape Thompson. Based on the work completed to de- 
termine the gas potential in-place and based on the 

logy and reservoir characteristics of the rocks in 
the hydrate stability zone (HSZ), it is estimated that a 
significant volume of gas hydrates may exist in the Ter- 
tiary-age Saganvanirktok Formation, and the Creta- 
ceous-age Colville and Nanushuk groups. 7 refs., 16 
figs. (ERA. Citation 12:019991) 


743,953 
DE86006636/GAR PC A06/MF A01 
Geoexplorers International, inc., a, co. 


‘olume ri 
Basin Analysis, Formation and Stability of Gas Hy- 
drates in the Panama Basin. 
J. Krason, and M. Ciesnik. Mar 86, 108p DOE/MC/ 
21181-1950-V.6 
Contract AC21-84MC21181 
Portions of this document are illegible in microfiche 
products. 


This report presents a geological description of the 
Panama Basin, including regional and local structural 
settings, geomorphology, geological history, stratigra- 
phy, and physical properties. It provides the necessary 


NATURAL RESOURCES & EARTH SCIENCES 


regional and | background for more in-depth 
research of area. Detailed discussion of bottom 
simulating acoustic reflectors, sediment acoustic prop- 
erties, distribution of ates within the sediments, 
and the relation of ate distribution to other fea- 
tures such as salt diapirism are also included. The for- 
mation and stabilization of gas hydrates in sediments 
are considered in terms of relations, nucleation, 
and crystallization constraints, gas solubility, pore = 
chemistry, wee arty re diagenesis, and sediment or 
content. Toge' with a depositional analysis 0! the 
area, this report is a better understanding of the ther- 
mal evolution of the locality. It should lead to an as- 
sessment of the potential for both biogenic and ther- 
mogenic hydrocarbon generation. 63 refs., 38 figs., 7 
tabs. (ERA citation 12:022202) 


743,954 
DE87001031/GAR PC A02/MF AO1 
wae of Energy, Morgantown, WV. Morgantown 


norms Vochnaioay = ter. 
Deep Source Status Report. 
Portions o in microfiche 


DOETMETC Oy! 50 
this document are 
~ a. ‘Original copy available until stock is exhaust- 
Deep Source Gas research is focused on the hypothe- 
sis that natural gas is generated in sediments carried 
to | = ae og Le it plate boundaries in the 
crust. These ed sediments may 
at of gas for shallower, drillable traps. 
areas of North America are believed to have ex- 
perenced plate tectonic convergence. The western 
Cordilleran Geologic Province, in particular, appears to 
have fault structures (associated with sub- 
om, obduction) that enabled deep emplace- 
ages (during the last 180 milion 
ing jast mil 
veo. The ine Seectie one area of interest in this Province 
encompasses approximately 1.5 million square miles 
of the western US (including Alaska) and Canada; 
other portions of this same province extend southward 
into Mexico and Central and South America. The ongo- 
ing research consists of basic studies of hydrocarbon 
generation, stability, and preservation of depths in 
excess of 30,000 feet, in addition to a comprehensive 
evaluation of the structures, stratigraphy, and 
geochemistry of above region. Results to date in- 
clude (1) ic and geophysical evidence of deeply 
sedimentary rock units at depths exceeding 
30,000 feet in western Washington and south-central 
Alaska, (2) a new methodology for verifying deep 
oe ~ rang ag with fluid inclusion studies, and (3) a 
ern’ resource estimate of 3000 Tcf. 17 
rots. 7 figs., 3 tabs. (ERA citation 12:024544) 


743,955 

DE87001032/GAR PC A02/MF A01 

cnc te of xhnology Center WV. Morgantown 
Methane: T Status Report. 

Jan 87, 22p DOE/METC-87/0251 


Coalbed methane research focuses on (1) estimating 
the extent of the resource with increased accuracy and 
reliability, (2) estimating the amount of coalbed meth- 
ane that is recoverable, and (3) providing technically 
and economically viable means for methane recovery. 
The goal is to promote extensive private and public 
use of the resource as a national energy source. DOE 
has made significant progress in developing new 

knowledge, including the following accomplishments: 
Over 90 well sites have been | , and over 350 
core samples have been taken from these sites for de- 
sorption and proximate and ultimate analysis tests to 
provide insight into gas release mechanisms for vari- 
ous coal ranks. A comprehensive geological assess- 
ment was made to estimate the gas-in-place for 16 
basins. Twenty production tests were completed to de- 
velop guidelines for recovery concepts in different 
geologic environments. While the project has made 
Significant progress, the development of coalbed 
methane as a contributing source to the US gas supply 
has not been widespread. The mixing of unconvention- 
al gas with conventional natural gas has been investi- 
gated for use by residential, municipal, commercial, 
and industrial customers in space heating, coal drying, 
and onsite power generation. However, the risks and 
economics associated with recovery concepts in 
basins other than the Warrior basin sre still lacking. 5 
refs., 11 figs. (ERA citation 12:024470) 


743,956 
DE87006896/GAR PC A03/MF A01 


743,958 


Mineral Industries 


Sandia National Labs., Albuquerque, NM. 
in Situ Stresses in Low Permeability, 


Rocks. 

N. R. Warpinski, and L. W. Teufel. 1987, 35p SAND- 
86-2382C, CONF-870529-1 

Contract Ly ne at ee 

Society of Petroleum Engineers — on low per- 
meability reservoirs, Denver, CO, USA, 18 May 1987. 
Portions of this document are illegible in microfiche 
products. 


In situ stress measurements have been performed 
over a 2500-ft (760-m) interval in the nonmarine sec- 
tion of the Cretaceous Mesaverde in the Piceance 
basin in Colorado. These measurements include 27 
hydraulic fracture measurements of the minimum in 
situ stress and 22 anelastic strain recovery (ASR) 
measurements. Stress data were obtained in sand- 
Show the eflect of Mnolowy, foodie tien 
on 
stresses. Most tests in nonreservoir, clay-rich rocks 


\ lower stress magni- 
tudes. Stress orientations in these channel and mean- 
der belt sandstones were consistent throughout the 
section and showed no variation with channel direc- 
tion. Where available, these results are compared with 
other techniques that give stress orientation and mag- 
oes — results are found. (ERA citation 


743,957 
0DE87007892/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Assessment of Negotiation Options for Coal- 


Sales. 
M. H. Rothkopf, and C. B. McGuire. Oct 86, 28p 
LBL-22501 
Contract po a elena 
Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


The Commission on Fair Market Value Policy for Fed- 
eral Coal Leasing recommended that the government 
have authority to iate a fair price for coal leases 
when competitive bids cannot be obtained. This report 
analyzes the choices the faces in 
ing a coal lease sale mechanism. It considers 
impact of the alternatives on economic efficiency, gov- 
ernment revenue, administrative workability, fairness 
and the appearance of fairness. The report concludes 
that there are advantageous ways for the government 
to negotiate coal leases when there is only one serious 
potential bidder for a lease. First, the report notes the 
advantages of ca that leave the 
—— economically logical potentially mina- 
tracts yf yb ey ye 
shares for the “cooperative leasing” 
such tracts. For other one bidder tracts, Swing 
Cludes that there are potential advantages to ease ne- 
gotiation provided that: (1) all negotiations are tenta- 
tive subject to “validation” of their one bidder nature in 
po ta tee formal sale process, (2) the govern- 
Se ee ee 
using whenever possible, a “round-robin” negotiation 
procedure, (3) government employees and not inde- 
pendent agents negotiate for the government, and (4) 
negotiations are narrowly confined to the amount of 
bonus. The report also suggests that the nment 
may wish to consider use of final-offer ation on 
those leases, such as bypasses, on which both the 
government and the private party have interest in 
reaching an agreement. (ERA citation 12:024499) 


743,958 
DE27008425/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


Rates 
A. K. Burnham, R. L. Braun, H. R. Gregg, 
Samoun. 23 Mar 87, 30p UCRL-95660, CONF- 
870410-18 
Contract W-7405-ENG-48 
193. national meeting of the American Chemical Soci- 
ety, Denver, CO, USA, 5 Apr 1987. 
Portions of this document are illegible in microfiche 
products. 


We determine rates of product evolution during pyroly- 
sis of several petroleum source rocks and isolated ker- 
ogens by nonisothermal techniques, including Rock 
Eval pyrolysis-MS/MS. The resulting data are ana- 
lyzed by nonlinear regression and simpler correlation 
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techniques in terms of discrete and Gaussian distribut- 
ed activation energy models. We find that tempera- 
tures measured by standard Rock Eval analysis are 
too low by about 40 sup 0 C, resulting in kinetic expres- 
sions that are much too fast. Proper temperature cali- 
bration eliminates this problem. We explore the sensi- 
tivity of the kinetic parameters and extrapolation to 
geologic heating rates to uncertainty in the tempera- 
ture calibration. We find that the discrete distribution 
model provides a superior fit to the laboratory data and 
probably a more reliable extrapolation to geological 
heating rates. We also assess how differences among 
kinetics for individual species relate to the activation 
energy distributions ~~ for total hydrocarbon 
evolution. Kinetics from Rock Eval pyrolysis predict hy- 
drocarbon generation rates intermediate between ker- 
ogen and oil expulsion during hydrous 
pyrolysis, but slight differences in activation energies 
result in similar predictions for a —- heating 
rate. Predictions for type | kerogens fall at the high 
end, but within the range, of oil generation tempera- 
tures predicted for type li kerogens. 18 refs., 7 figs., 5 
tabs. (ERA citation 12:026499) 


743,959 

DE87751729/GAR MF A01 

_ der Kohienwirtschaft e.V., Essen (Germany, 
). 

py Mining in the West German Power Industry in 


1985. 
86, 87p NP-7751729 
ay bah 


U.S. Sales Only. Microfiche only, copy does not permit 
paper copy reproduction. 


A few introductory remarks on the energy market and 
coal industry, black coal and brown coal mining are 
followed by a comprehensive collection of tables. The 
inventories are categorized as follows: black coal 
mining, brown coal mining, balances of the coal indus- 
try, energy consumption, coal deposits, exports and 
imports, energy balances and global inventories. (ERA 
citation 12:024920) 


743,960 
DE87770077/GAR PC A07 
Technische Hochschule Aachen (Germany, F.R.). Fa- 


Comparison Between Conven- 
tional Transport Techniques and Transport Using 
Equipment. 


HF 

Diss. (Dr.-ing.), 

M — 31 Jul 85, 130p NP-7770077 

In 

US. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Transport and handling of long pipes and rails is great- 
ly facilitated by a new HF transport system. The author 


pacities of the overhead monorail system, and a lower 
Susceptibility to accidents are the main advantages of 
the system. The costs are based on operating cost cal- 
culations. HF equipment is found to reduce the costs 
of mine transport. (ERA citation 12:024471) 


PC A10/MF A01 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Bergbau und Huettenwesen. 
Status Report on Coal Mine Projecting and Project 
Evaluation Standards. 
Diss. (Dr.-ing.), 
H. Schnur. 3 Jan 85, 210p NP-7770082 
in German 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The layout of modern coal mines is analyzed, and pa- 
rameters for mine efficiency analysis are defined and 
calculated. The analyses were made in Ruhr coal 
mines. The main criterion of assessment is the func- 
tion of shafts and their location across the deposit. 
Floors are another important element; they are ana- 
lyzed as a function of their layout and function. Charac- 
teristic data are presented by which mines can be ana- 
lyzed on the basis of cost calculations and a cost-ben- 
efit analysis. (ERA citation 12:024472) 


743,962 

DE87770083/GAR MF AO1 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Bergbau und Huettenwesen 
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Heat and Moisture Transfer from Run-of-Mine Coal 
to the Air Fiow. 

Diss. (Dr.-ing.), 

W. Schiotte. 12 Jul 85, 130p NP-7770083 

In German. 

U.S. Sales Only. Microfiche only, copy does not permit 
Paper copy reproduction. 


Heat and moisture transfer from coal to air was investi- 
gated as a function of climate, air flow rate, and coal 
temperature. The data were processed by computer to 
obtain a calculation model. The experiments were 
made in a climate laboratory using run-of-mine coal 
from different seams. The measured and calculated 
results are presented in diagrams. The model im- 
proves forecasting of mine climates. (ERA citation 
12:024473) 


743,963 

DE87770084/GAR PC A07 
Fribourg Univ. (Switzerland). Rechts-, Wirtschafts- und 
Sozialwissenschaftliche Fakultaet. 


Particular Respect to industria Management. 


rw Molnar. 4 Jul 85, 140p NP-7770084 

In German. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


The tech of hard coal mining is dealt with dis- 
trial management. Making use of the 
Cobb Bougias production function, the model de- 
signed for the measurement of technological progress 
is applied to the Saarberg mines. The mono-product 
character of hard coal mining is providing ideal meas- 
urement conditions. Moreover, the publication — 
ates the measured results of technological pr 
and compares them with the efficiencies of 
capital and energy. It discusses the major effects of 
technological changes observed on the hard coal 
mining sector on the l labour market and the environ- 
ment. (ERA citation 12:024500) 


743,964 

PB87-196846/GAR CP T02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Production of Onshore Lower-48 Oil and Gas 
Model (PROLOG86). 

Model-Simuilation, 

S. Cohen, and W. Trapmann. 1986, mag tape DOE/ 
SW/MT-87/036 

See also PB86-178019. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS puter Products if you have questions. 


Production of Onshore Lower-48 Oil and Gas Model 
(PROLOG86). PROLOG forecasts oil and natural gas 
production activities for six onshore regions of the 
Lower-48 States on an annual basis. The primary ac- 
tivities are exploratory and developmental drilling. 
Forecast values include the reserve additions from ex- 
ploratory drilling, as well as production from all flowing 
wells. The PROLOG model employs a linear program- 
ming framework to determine the optimal drilling levels 
that maximize the present value of profits stemming 
from the drilling projects...Software Description: The 
model is written in the FORTRAN & COBOL program- 
ming language for implementation on a IBM 3033 
Computer using the OS/MVS2 operating system. 
Memory requirement is 2,800 K bytes. 


743,965 

PB87-197216/GAR CP T0o2 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Resource Allocation and Mine Costing Model 
(RAMC86). 

Model-Simulation, 

S. Cohen, and J. Littleton. 1986, mag tape DOE/ 
SW/MT-87/028 

See also PB86-178027. 

Source tape is in the EBCDIC character set. This re- 
Stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. 


RAMC produces supply-price relationships for 30 coal 
types (further distinguished between surface and deep 
mines) and 32 producing regions based on the 1984 
EIA Demonstrated Reserve Base, engineering esti- 
mates of mining costs for various surface and under- 


ground mines, and region-specific and coal-type-spe 
cific cost elements. This model serves as a major com- 
ponent of the Intermediate Future Forecasting 
System, the National Coal Model, the International 
Coal Trade model, and the Coal Supply and Transpor- 
tation Model...Software Description: The model is writ- 
ten in the FORTRAN programming language for im 
mentation on a IBM/3084 Computer using the OS/ 
MVS/XA Operating System. Memory requirement is 
1,024 K bytes. 


743,966 


PB87-203410/GAR PC A0O5/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

Sensitive Ground-Fault Protection for Mines. 
Phase 2. Direct-Current Utilization. 

Open file rept. 24 Sep 84-30 Jun 86, 

J. L. Kohler, F. C. Trutt, and L. A. Morley. Jun 86, 
83p BUMINES-OFR-29-87 

Contract JO134025 

See also PB85-185767. Sponsored by Bureau of 
Mines, Washington, DC. 


The report for Phase || of Bureau of Mines Contract 
J0134025 describes the research and development of 
sensitive ground-fault relays for dc utilization systems 
in mining. Sensitive relaying employs very low pickup 
levels so that, when used in conjunction with very high 
resistance a the exposure of a human to ven- 
tricular fibrillation is significantly reduced. To delineate 
the desired relay characteristics, the report begins by 
reviewing previous research in this area, and a theory 
for the saturable transformer used to sense the fault 
current is presented. The in of the ground-fault 
relay is described in sufficient detail so that it may be 
duplicated, and the test procedures and results are 
given. 


743,967 


PB87-203428/GAR PC AO5/MF A01 
Oklahoma State Univ., Stillwater. Fluid Power Re- 
search Center. 

Development of a Contaminant Diagnostic Moni- 
tor. Final — September 1978-July 1982. 

Open file rep 

May 83, 0p BUMINES-OFR.28-87 

Contract J0233926 

See also DE83-011363. Sponsored by Bureau of 
Mines, Washington, DC. 


The report describes the development of an on-board 
contaminant diagnostic monitor to continuously meas- 
ure contaminant level in a mining machine. Several 
concepts were investigated, and it was found that a 
static spool-type sensor was the most reliable and ac- 
curate. Laboratory and field tests showed that an in- 
strument based on this concept is capable of measur- 
ing contaminant levels and/or size distribution, de- 
pending on the configuration of the sensor. Moreover, 
this instrument can function on emulsions or homoge- 
neous fluids, while current laboratory equipment can 
operate on homogeneous fluids only. 


743,968 


PB87-203519/GAR PC E03/MF E01 
Council for Mineral Technology, Randburg (South 
Africa). 


Pr eS ene of Manganese Ores, 

Overbeek, and S. A. Allison. 29 es 87, 32p 
MINTEK-M187D, ISBN-0-86999-801-3 

Summary in Afrikaans. 


Heavy medium separation (HMS) tests were conduct- 
ed on manganese ores to simulate washability tests, 
which are usually done with organic heavy liquids. The 
use of such liquids was precluded by the high separat- 
ing densities required in the present investigation. The 
object of the tests was the determination of the size at 
which the ore can be upgraded to provide a high-grade 
product, the separating density that is required, and 
the recovery of manganese at that density. The miner- 
al hausmannite is said to be present in the ore and to 
be responsible for the high manganese content. HMS 
tests on sized fractions of two ores larger than 6,0 mm 
indicated that the required concentrate grade can be 
obtained by crushing of the ores to finer than 20 mm 
and separation at a density of 4,05. Attempts to up- 
grade the ore by the removal of the carbonate-contain- 
ing constituents by flotation were not successful. Nei- 
ther cationic nor anionic collectors effected separation 
of the manganese and carbonate fractions. 





743,969 


PB87-204269/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Development Div. 
Mineral Resources: Processing Can iIn- 
crease Rent Revenue from Certain Oil/Gas 


Leases. 
Jun 87, 20p GAO/RCED-87-98, B-221397 


Federal regulations require that onshore oil and gas 
leases that are tly determined to overlie a 
known geologic structure (KGS) are to have their 
rental rates increased. As part of an ongoing effort to 
evaluate the adequacy of the Department of the Interi- 
or’s mineral-related revenue collections, GAO re- 
viewed the Bureau of Land Management's (BLM) pro- 
cedures in two states to determine whether rental 
rates are increased in a timely manner for leases de- 
termined to overlie KGSs. In summary, BLM does not 
have internal controls that ensure that such rental in- 
creases are processed consistently and in a timely 
manner. Although BLM's state offices in Colorado and 
a, increased rental rates for leases 
determi to overlie KGSs, these increases were not 
made in a timely manner during calendar years 1984 
and 1985. These resulted in lost revenue of $552,614. 
In addition, investigators found a few instances in the 
two states in which the rental rates had not been in- 
creased at all, causing an additional revenue loss of at 
least $15,123. 


743,970 


PB87-207205/GAR PC A10/MF A01 
Brown and Root Development, inc., Houston, TX. 
Petroleum T 


Final rept. 

Jun 84, 212p MMS/AK/TR-109 

Contract Di-14-12-0001-30062 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The report reviewed and assessed the current technol- 
Ogy and component costs feasible for exploration, pro- 
duction and transportation of oil resource in water 
depths beyond 200 meters in the study regions. An ad- 
ditional requirement was to provide a basis for analyz- 
ing the economic and financial viewpoints. The basis is 
presented in a building block format which can be up- 
dated and refined as technology advancements are re- 
alized. Within the current state of the art, costs for de- 
velopment beyond water depths of 1,000 meters 
should be considered somewhat academic for ice-free 
areas such as the Gulf of Alaska. Developments in the 
Bering Sea are feasible to about 300 meters. 


743,971 


PB87-207411/GAR PC A12/MF A01 
ResTech Houston, Inc., TX. 

Devonian Shale Well Log interpretation. Final 
Technical Report August 1985-September 1986, 

R. B. Truman, and R. L. Campbell. Apr 87, 272p 
GRI-87/0092 

Contract GRI-5085-213-1148 

See also PB86-215720. Sponsored by Gas Research 
Inst., Chicago, IL. 


Prototype geophysical well log interpretation models 
have been developed to determine the lithology, po- 
rosity and bulk volume free-hydrocarbon in the oni- 
an shale. These models are based on quantitative thin 
section point count and X-ray diffraction measure- 
ments made on mechanical sidewall core samples 
taken in the same Devonian shale wells in which the 
geophysical well logs were recorded. The porosity de- 
termined using these lithology and porosity models 
compares favorably with the porosity measured on the 
core samples in the laboratory. Integration of the re- 
sults from the quantitative geophysical well log inter- 
pretation with the qualitative interpretation of the mud 
logs, temperature surveys, noise logs and borehole 
television has lead to the development of a qualitative 
producibility model. This model has been used to rec- 
ommend zones to be completed for production. Inter- 
pretation of production logs was used in ten wells to 
determine where gas was entering the borehole after 
hydraulic stimulation. Preliminary comparisons be- 
tween the production log interpretation and the ~ 
physical well log interpretation shows that most of the 
production comes from zones recommended for com- 
pletion. 
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743,972 
DE87008052/GAR PC A03/MF A0O1 
EG and G Energy Measurements, Inc., Goleta, CA. 


Santa Barbara Operations. 

Capture-Recapture Estimation of San Joaquin Kit 
Size on Naval Petroleum Reserve 

No. 1, Kern California 


C. E. Harris, T. P. O'Farrell, P. M. McCue, and T. T. 
Kato. Jan 87, 49p EGG-10282-2149 

Contract ACO8-83NV 10282 

Portions of this document are illegible in microfiche 
products. 


San Joaquin kit fox (Vulpes macrotis mutica) popula- 
tion size was estimated semiannually on the US De- 
partment of Energy's Naval Petroleum Reserve No. 1, 
Kern County, California, between December 1980 and 
August 1986 using capture-recapture data. Estimates 
were derived using a calendar graph (minimum popula- 
tion size) and appropriate that allowed for un- 
equal probability of e. A total of 469 foxes were 
captured 930 times. There was a significant decline 
between the peak population estimates (164, minimum 
population size; 262, closed population model esti- 
mate) obtained in winter 1981 and the estimates for 
winter 1985 (41, minimum lation size; 56, closed 
population model estimate). Population trends for the 
portion of the study area affected by petroleum devel- 
opment activities did not differ from those observed in 
undeveloped habitats. Closed population model tests 
provided evidence of behavioral response and hetero- 

ity of capture probability in the kit fox. The propor- 
tion of animals known to be alive but untr: each 
session r. between 14% and 77% which also in- 


dicated variable trap response. Closed population 
models provided reliable estimates of population size 
and its variance when the number of individual foxes 
captured was at least 40 to 50. Use of the Jolly-Seber 
open population model with this data set was rejected 
by the -of-fit test because of the small 
number of marked foxes that were captured each trap- 


ping period and the small number of marked foxes 
from each release that were eventually recaptured. 
(ERA citation 12:025846) 


743,973 
PB87-198206/GAR PC E05/MF E05 
Commission of the European Communities, Luxem- 


bourg. 
Evaluation of the Community’s Primary Mineral 
Raw Materials 5 

F. K. List, J. . P. Brueck, G. Ferrara, and K. 
J. Sangster. c1986, 125p EUR-10191-EN, ISBN-92- 
825-6271-9 

Summaries in Danish, German, French, Italian and 
Dutch. 


The report summarizes the findings of the external 
panel of experts set up to evaluate the Community 
R&D program in the field of ‘primary raw materials’ 
(1978-81) as well as to review the partial results of the 
‘metal and mineral substances’ sub-program of the 
current shared-cost action on ‘raw materials’ (1982- 
85). The evaluation covers mainly the scientific and 
technical achievements of the program (quality and 
practical relevance of the results, possible spin-offs) 
and the contribution of the program to Community ob- 
jectives. The effectiveness of the management and 
coordination of the programs including the operational 
structure and the choice of areas are also assessed. 
Finally, a number of recommendations are given for 
the future orientation of the program. (Copyright (c) 
ECSC-EEC-EAEC, Brussels, Luxembourg, 1986.) 


743,974 

PB87-201042/GAR PC A09/MF A01 

New Mexico Water Resources Research Inst., Las 

Cruces. 

Projections of Water Availability in the Lower Rio 

Grande, Gila-San Francisco and Mimbres Drainage 

Basins to 2005. 

Technical completion rept., 

J. C. Tysseling, D. Boldt, and B. McDonald. Oct 86, 

179p WRRI-212 

Prepared in cooperation with New Mexico Univ., Albu- 

= rque. Bureau of Business and Economic Research. 
ponsored by Geological Survey, Reston, VA. Water 

Resources Div. 


The management of New Mexico water resources re- 


quires an understanding of the magnitude and source 
of future water scarcity conditions. Without detailed in- 
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formation regarding the specific nature of future water 
scarcity conditions, resource mai nt activities 
may incorrectly assign priorities to particular scarcity- 
mitigating efforts. Current and projected water supply 
and demand conditions are analyzed for the Lower Rio 
Grande Surface Drainage Basin, the Gila River and 
San Francisco River Surface Drainage Basin and the 
Mimbres Closed Basin. This analysis relies on 1980 
data projects future water scarcity conditions over a 
25-year period to 2005. The analysis identified in- 
creased water scarcity conditions in the projection for 
both the Lower Rio Grande Surface Drainage Basin 
and the Mimbres Closed Basin. The 25-year projection 
of water resource demands in the Gila-San Francisco 
Surface Drainage Basin shows a decline in scarcity 
conditions. 


743,975 

PB87-201059/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Inst. for Re- 
search on Land and Water Resources. 

Long-Run Forecasting of Regional Economic Ac- 
ee ae ee ee ee 


Technical completion rep’ 

aa Jul 83, 65 ‘iw-8304, BU-REC-B-114- 
Contract Di-14-34-0001-9093 

Prepared in cooperation with Massachusetts Univ., 
Amherst, and Tennessee Univ., Knoxville. Water Re- 
sources Research Center. Sponsored Bureau of 
= Washington, DC. Office of Water Re- 
search. 


Population trends and regional economic activity were 
evaluated for use in the ing of water resource 
programs. Population growth significantly and directly 
affects water resource needs. An evaluation of the ac- 
curacy of the county population estimates forecast by 
the Bureau of Census was made. The accuracy of the 
Bureau of Economic Analysis population and earnings 
forecasts and other econometric models were also 
evaluated. The research evaluated the quality of work 
on population forecasts done with regard to a proj 
designed to high-flow-skim the Connecticut River. The 
excess water obtained from this process will be placed 
in the Quabbin Reservoir for use by the Metropolitan 
District Commission in serving the Boston metropoli- 
tan area through 2030. Federal and state water subsi- 
dies to provide clean water in the future are examined 
in an appendix. 


743,976 

PB87-201109/GAR PC A06/MF A01 
California Univ., Davis. Water Resources Center. 
California Water Resources Center Annual Report, 


July 1, ey a 1983. 
Ded 83, 109p REPT-57 


See also PB80-222276. Sponsored by Geological 
Survey, Reston, VA. Water Resources Div. 


The Water Resources Center of the University of Cali- 
fornia is a multicampus research unit whose programs 
are funded from state and federal sources. Two major 
program divisions are saline water conversion re- 
search and freshwater research. During the r 

year, a total of $304,529 was allocated to freshwater 
research projects, providing total support for 22 new 
and continuing projects on seven campuses and par- 
tial support for an additional four projects. The saline 
water program received $200,461, which was allocat- 
ed to thirteen projects on two campuses. Projects cur- 
rently funded include hydrology, climatology, and hy- 
draulics; aquatic environments and ecosystems; water 
quality; water development and management alterna- 
tives and institutional arrangements. 


743,977 

PB87-202172/GAR PC A04/MF A01 
Virginia Water Resources Research Center, Blacks- 
burg. 

Implementing Socia! Feasibility in Water Resource 


Soamiaibe rept., 

M. S. Hrezo, and W. J. Howe. Aug 84, 73p USGS/G- 
874-04 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The study found a wide gap between the advice on 
public participation offered by the literature and current 
state public participation programs. The current pat- 
tern of public participation in water resource planning 
found in a survey of 31 states emphasizes a limited 
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number of participants, limited types of te 
and involvement at limited points in the 
= Six — recommendations are offered to bridge 
po incorporating greater consideration of 
social values into water resource planning. 


743,978 

PB87-204129/GAR PC A12/MF A01 
Clemson Univ., Georgetown, SC. Belle W. Baruch 
Forest Science Inst. 


Research/Resources 

G. W. Wood. May 86, 261 
Sponsored by National 
Southeast Regional Office. 


The book provides an introduction to the ecological 
bases for wildlife management in the southern national 
parks. It is written primarily for National Park Service 
personne! who have a general interest, but not a pro- 
fessional background, in wildlife it. It seeks 
to expand the understanding of ecosystem compo- 
nents and functions as they relate to wild animals, and 
to improve the technical communication skills of natu- 
ral resource management generalists who work with 
wildlife management specialists. Emphasis is placed 
on perspectives of ecological components and func- 
tions, as well as the principles that describe their distri- 
bution and dynamics in time and space. 


ment rept., 
PS/R/RM/SER-81 
fark Service, Atlanta, GA. 


743,979 
PB87-205316/GAR PC A07/MF A01 
New Mexico Water Resources Research inst., Las 


Guide to Water Records of New Mexico, 1897- 


Technical completion rept., 

J. T. Lee, D. A. Miller, and |. G. Clark. Jul 86, 131p 
WRARI-208 

Prepared in cooperation with New Mexico State Univ., 
Las Cruces. Dept. of History. Sponsored by Geological 
Survey, Reston, VA. Water Resources Div. 


A Guide to Water Records of New Mexico, 1897-1983 
is a compilation of various types of archival collections, 
representing a hundred years of water development in 
New Mexico. The collections include personal papers 
of individuals and organizations that dealt with the use 
and study of water in New Mexico. Many areas of the 
State are represented, including the Isieta Pueblo, Al- 
buquerque, Las Cruces and the Carlsbad region. 


743,980 

PB87-205753/GAR PC A04/MF A0O1 
Caribbean Research Inst., St. Thomas, VI. Water Re- 
sources Research Center. 


Virgin Islands. A. Preliminary Survey. 

Analysis and Major lon Composition. 

Technical rept., 

F. Rinehart, P. Hoffman, M. J. See, and A. 
Knudsen. Sep 83, 62p TR-15, OWRT-A-010-Vi(1) 
Contract 14-34-0001-1150 

Sponsored by Office of Water Research and Technol- 
ogy, Washington, DC. 


Studies were conducted in two phases to investigate 
the scope and nature of ionic and microbial contamina- 
tion of domestic cisterns in the U.S. Virgin Islands. The 
majority of 130 cisterns did not meet minimum U.S. mi- 
crobial drinking water standards. Over 90%, whether 
or not they met coliform standards, were heavily con- 
taminated. Common, potentially pathogenic, bacteria 
were Streptococcus faecalis, Kiebshiella spp., Proteus 
spp., Shigella spp., and Saimonelia spp. The water 
was examined for total dissolved solids and 10 metals. 
in all cases the water met the minimum standards for 
dissolved solids and heavy metals. 


743,981 

P687-205829/GAR PC A19/MF A0O1 
Office of Technology Assessment, Washington, DC. 
Int ied Renewable Resource Management for 
U.S. Insular Areas. 

Jun 87, 446p OTA-F-325 

See also PB87-142675. Library of Congress catalog 
card no. 86-600595 


Contents: 
island structure and resource systems; 
Island renewable resource history and trends; 
Islands as integrated systems; 
Management of terrestrial resource: 


218 VOL. 87, No. 19 


Nearshore fisheries and aquaculture; 

Techi supporting ~~, aquacultural, 
and fi ies deve 

Resource development amie for U.S.-Aftiliated 
Islands; 

Issues and options for the U.S. Congress; 

Maps of the U.S.-Affiliated Islands; 

Other U.S. Island possessions in the tropical 
Pacific; 

U.S. military presence in U.S.-affiliated Islands; 

Integration of traditional and modern law; 

Organizations dealing with renewable resource 
management in the U.S.-affiliated Carribbean 
and Pacific Islands. 


743,982 


PB87-205910/GAR PC A03/MF AO1 
Environmental Protection Agency, Annapolis, MD. 


ye yg ne 
Progress Report under the Chesapeake 
— 


Sec s I. 7-205928. 


The report discusses the status of the Chesapeake 
Bay Agreement and the > og in place to protect 
and restore the Chesapeake 


743,983 


PB87-205928/GAR PC A03/MF A01 


Environmenta! Protection Agency, Annapolis, MD. 
Chesapeake Bay Program. 
Annual Progress Report 


under the Chesapeake 
(2nd). 


'7-205910. 


rob 8) 37 
See also 


The report outlines status of the Chesapeake Bay 
Agreement and resultant programs. It also surveys the 
accomplishments under them. 


743,984 


PB87-209169/GAR PC A02/MF A01 
Environmental Protection Agency, Arlington, VA. 
Hazard Evaluation Div. 

Hazard Evaluation Division Standard Evaluation 
Procedure - Fish Life-Cycle Toxicity Tests, 

M. Rexrode, and T. M. Armitage. Jul 86, 17p EPA/ 
540/9-87/137 


The Standard Evaluation Procedure (SEP) for fish full 
life-cycle testing is a document primarily intended as 
guidance for Agency reviewers and the regulated in- 
dustry. As a result of application for registration, pesti- 
cide producers are required by 40 CFR 158.145 of the 
regulations to provide fish life-cycle testing. It is intend- 
ed to be used in conjunction with Subdivision E of the 
Pesticide Assessment Guidelines: Hazard Evaluation - 
Wildlife and Aquatic organisms. The SEP was com- 
piled from ideas and methods that are being used by 

EPA laboratories, private laboratories, and t ASTM 
(American Society for Testing and Materials) in devel- 
oping a testing procedure that will establish chronic 
toxicity levels of the toxicity to fish. 


743,985 


PB87-209177/GAR PC A02/MF A01 
Environmental Protection Agency, Arlington, VA. 
Hazard Evaluation Div. 

Hazard Evaluation Division Standard Evaluation 
Procedure -Avian Reproduction Test, 

D. J. McLane. Jul 86, 20p EPA/540/9-86/139 


The Standard Evaluation Procedure (SEP) for Avian 
Reproduction Test is a guidance document primarily 
intended for Agency reviewers, the regulated industry, 
and associated avian laboratories. As a result of appli- 
cation for registration, pesticide producers are required 
by 40 CFR Part 158.145 of the regulations to provide 
avian reproduction testing. It is intended to be used in 
conjunction with Subdivision E of the Pesticide As- 
sessment Guidelines: Hazard Evaluation - Wildlife and 
Aquatic organisms. The SEP provides an Introduction, 
Material and Methods, Testing Standards/Recom- 
mendations, ey 3- Requirements and Reviewer 
Evaluation. The SEP for Avian Reproduction Test is 
only one of a number of SEP’s available through the 
National Technical Information Service as a supple- 
ment to Subdivisions E of the Pesticide Assessment 
Guidelines. 
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N87-23169/2/GAR 

(Order as N87-23156 PC A11/MF A01) 
EROS Data Center, Sioux Falls, SD. 
Development of Land Analysis System Display 
Modules. 
D. Gordon, D. Hollaren, and L. Huewe. Oct 86, 15p 
In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th), p211-225. 


The Land Analysis System (LAS) display modules 
were developed to allow a user to interactively display, 
manipulate, and store image and image related data. 
To help accomplish this task, these modules utilize the 
Transportable Applications Executive and the Display 
Management System software to interact with the user 
and the display device. The basic characteristics of a 
display are outlined and some of the major modifica- 
tions and additions made to the display management 
software are discussed. Finally, all available LAS dis- 
Play modules are listed along with a short description 
of each. 


Snow, Ice, & Permafrost 


743,987 


AD-A181 334/4/GAR PC A02/MF A01 
jaamaiions Syapecken en iictenece Signe- 
international on ave 

tures and Remote Sensing Held in Gothenburg 
(Sweden) on 19-22 January 1987. 

Conference rept., 

J. Williams. 28 May 87, 13p Rept no. ONRL-7-010-C 


Discussions covered signatures from snow and ice, 
solid ground, ocean surfaces, and vegetation and con- 
sidered systems and radar altimetry, interactions and 
modeling, and new methods. Keywords: Radar altime- 
ter; Radar remote sensing; Snow sensing/Ice sensing; 
Symposia. 
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AD-A181 392/2/GAR PC AO06/MF A0O1 

Merentutkimusiaitos, Helsinki apy 

cama of ice Dynamics in the Marginal ice 
‘one. 

Technical rept. (Final) Jan 83-Apr 86. 

M. Leppaeranta, and W. D. Hibler. 23 Apr 87, 116p 

R/D-5196-EN-01 

Contract DAJA45-83-C-0034 


The dynamics of sea ice in the marginal ice zone (MIZ) 
are considered both from theoretical and from experi- 
mental point of view. ice kinematics measurements 
were made with the Del Norte microwave tri 

system in MIZEX-83 and MIZEX-84 Greenland Sea ex- 
periments. Differential ice motion was measured with 
four to six stations on the ice in the scale of 2-20 km at 
three minute intervals. On several occasions a rapid 
slip occurred in measured distances. Ice velocity fluc- 
tuations were typically of the order of 1 cm/s and large 
deformation rates a few per cent hour. Various spectra 
of differential ice drift showed a moderate inertial peak 
and a red noise character at higher frequencies, up to 
about half-hour period. The maximum rate of shear 
was about twice as large as divergence from 12-h to 
about 2-h period. Analysis of current measurements 
beneath the drifting ice show that current variations 
show up highly damped in the ice. In differential 
motion, ice-current coherence was significant only at 
low frequencies (lower than one cycle per day). 
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PB87-192431/GAR 
(Order as PB87-192415/GAR, PC A99/MF 
E04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 





Geologic Processes and Hazards of the Beaufort 
and Chukchi Sea Shelf and Coastal Regions. 

Final rept., 

L. Phillips, P. Barnes, E. Reimnitz, and R. Hunter. 
Oct 85, 14p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v52 p343-359 Dec 86. 


The siudy presents a continuation and expansion of 
our investigations of the arctic marine sedimentary en- 
vironments off northern Alaska. The authors have con- 
centrated on understanding shelf processes within the 
Chukchi Sea, Correlating the shallow shelf stratigraphy 
on part of the Beaufort Sea, understanding rates of 
coastal erosion and shoreline evolution along the 
Beaufort coast, and on the rates of sediment disrup- 
tion by sea ice and character of ice gouges in the 
Beaufort Sea. 


743,990 

PB87-203162/GAR PC AO2/MF A01 
Maine Univ. at Orono. Dept. of Plant and Soil Sci- 
ences. 

Soil Air Carbon Dioxide Concentrations in a New 
England Spruce-Fir Forests. 

Journal article, 

|. J. Fernandex, and P. A. Kosian. c1987, 6p EPA/ 
600/J-87/043 

Grant EPA-R-812093 

Pub. in Soil Science Society of America Jnl., v51 m1 
P261-263 1987. Sponsored by Corvallis Environmental 
Research Lab., OR. 


Research and modeling efforts to evaluate soil-soil so- 
lution chemical interactions must take into account so- 
lution equilibria with soil air CO2. Measurements of soil 
air CO2 and soil temperature were made in the major 
horizons of a forest soil in eastern Maine through the 
1985 growing season. Soil air CO2 concentrations 
ranged from 0.10 to 0.35%, 0.10 to 1.25%, and 0.20 to 
1.20% in the O, B, and C horizons respectively. Peak 
soil air CO2 concentration occurred in July and early 
October which coincide with high points in soil temper- 
ature during the growing season. (Copyright (c) Soil 
Sci. Am. J., 1987.) 
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743,991 
AD-A181 370/8/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 
DABS (Discrete Address Beacon System) Interro- 
ition Modulator. 
inal rept. Feb 79-Oct 81, 
W. A. Barnwell. 16 Apr 87, 43p Rept no. NRL-9021 


This report describes the development of a user friend- 
ly discrete address beacon system (DABS) interroga- 
tion modulator unit. The unit was designed to support 
an automatic testing program to define the degree of 
compatibility of the DABS (now Mode S) system with 
the Mark XII Mode 4 IFF system. The design philoso- 
phy, implementation, and software development of this 
microcomputer-controlled phase and amplitude wave- 
form modulator is reviewed both for users of this 
equipment and as a guide for those developing similar 
specialized equipment. This interrogation modulator 
has proven to be flexible in use in connection with 
DABS as well as on other IFF programs. Appendix A 
includes helpful development and debugging aids and 
some lessons learned. Keywords: Discrete Address 
Beacon System (DASS/Mode S), IFF system; Test 
equipment, Microprocessor controlled test equipment 


743,992 


AD-A181 822/8/GAR PC A05/MF A01 


Naval Postgraduate School, Monterey, CA. 
Analysis of the Modular Command 


and Control 
Evaluation Structure (MCES) to the 
identification Friend, 
Testbed. 
Master's thesis, 
L. W. Moss. Mar 87, 86p 


This thesis presents an analysis of the application of 
the Modular Command and Control Evaluation Struc- 
ture (MCES) to the Identification Friend, Foe, or Neu- 
tral (IFFN) Joint Testbed. The MCES and IFFN 
Testbed evaluation approaches are also compared. 
MCES is a structured approach to evaluate Command 
and Control (C2) systems which uses standard and 
evolving operational research tools. The MCES ap- 
proach provided the IFFN Joint Testbed an air defense 
C2 system architecture which became a descriptive 
tool for C2 analysts to define and evaluate measures 
to determine the effectiveness of competing air de- 
fense C2 systems. This IFFN application served as an 
evaluation and refinement of MCES as well as a tool 
for assisting the IFFN joint Test Force in evaluating 
U.S. Air Defense C2 systems in the NATO area. 


Application 
‘oe or Neutral (IFFN) Joint 
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743,993 
PATENT-4 662 751 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
+ wena Loop Fiber Optic Rotation Sensor. 

fatent, 
W. C. Goss, B. R. Youmans, N. M. Nerheim, and R. 
K. Bartman. Filed 24 Sep 85, patented 5 May 87, 
12p N87-23259/1, PAT-APPL-6-779 744 
Supersedes PAT-APPL-6-779 744, N86-20129 (24 - 
10, p 1670). 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An improved optical gyroscope is provided, of the type 
that passes two light components in opposite direc- 
tions through an optic fiber coil, and which adds a 
small variable frequency to one of the light compo- 
nents to cancel the phase shift due to rotation of the 
coil. The amount of coil rotation from an initial orienta- 
tion, is accurately determined by combining the two 
light components, one of which has a slightly in- 
creased frequency, to develop beats that each repre- 
sent a predetermined angie of rotation. The direction 
of rotation is obtained by combining the two light com- 
ponents on a photodetector, intermittently phase shift- 
ing a single light component by 90 deg and comparing 
the direction of change of photodetector output (+ or - 
) caused by the 90 deg shift, with the slope (+ or -) of 
the photodetector output at about the same time, 
when there is a 90 deg shift. 
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743,994 

AD-A181 819/4/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Collision-Prevention Expert System for a Navy Of- 
ficer of the Deck. 

Master's thesis, 

T. W. Lewallen. Mar 87, 75p 


The goal of this thesis is to automate recommenda- 
tions to the Officer of the Deck when decisions are 
made concerning situations that involve risk of colli- 
sion. A rule based expert system is ae and im- 
plemented as a solution to this task. The rules are 
based on regulations in the U.S. Coast Guard manual, 
Navigation Rules International-Iniand. The expert 
system receives facts that describe the current situa- 
tion, then searches the rule base for matching rules. 
The searching method is a hybrid form of forward 
chaining that searches cyclically through the rule base 
until all matches, intermediate and final, are located. 
The conclusions of the matching rules are displayed as 
a recommendation to the system user. The resulting 
system provides a valuable input to the Officer of the 


743,997 


NUCLEAR SCIENCE & TECHNOLOGY 


Fusion Devices 


Deck, serving to increase the speed and reliability of 
the final decision by removing the necessity of manual- 
ly looking up regulations or relying on memorization. 
Keywords: Nautical navigation regulations; Artificial in- 
telligence; Theses. 


743,995 
N87-22617/1/GAR 

(Order as N87-22604 PC A08/MF A01) 
Ohio Univ., Athens. 
Micro-Computer-Based System to Compute Mag- 
netic Variation. 
R. Kaul. May 87, 26p OU-TM-91 
In NASA. Langley Research Center Joint University 
Program for Air Transportation Research, p87-112 
1984. Previously anounced as N84-20506. 


A mathematical model of magnetic variation in the 
continental United States was implemented in the 
Ohio University Loran-C receiver. The model is based 
on a least squares fit of a polynomial function. The im- 
plementation on the microprocessor based Loran-C 
receiver is possible with the help of a math chip which 
performs 32 bit floating point mathematical operations. 
A Peripheral interface Adapter is used to communicate 
between the 6502 based microcomputer and the 9511 
math chip. The implementation provides magnetic var- 
iation data to the pilot as a function of latitude and lon- 
gitude. The model and the real time implementation in 
the receiver are described. 
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py toy ere PC ea A01 
ak - 4 Associated Universities, Inc., TN. 


Fusion E Lange = hg 
Program: Gunmary of Peeqpen yond 
endar Year 1985. 

1985, 134p DOE/OR/00033-T255 

Contract ACO5-76OR00033 

Portions of this document are illegible in microfiche 
products. 


This report summarizes the activities of the US Depart- 
ment of Energy (DOE) Magnetic Fusion Energy Tech- 
nology Fellowship pore (MFETF) for the 1985 cal- 
endar year. The MFETF program has continued to 
support the mission of the Office of Fusion Energy 
(OFE) and its Division of Development and Technolo- 
gy (DDT) by ensuring the availability of appropriately 
trained —— manpower needed to implement 
the OFE/DDT magnetic fusion energy agenda. This 
program provides training and research opportunities 
to highly qualified students at DOE-designated aca- 
demic, private sector, and government magnetic 
fusion energy institutions. The objectives of the Mag- 
netic Fusion Energy Technology Fellowship program 
are: (1) to provide support for graduate study, training, 
and research in magnetic fusion energy technology; 
(2) to ensure an adequate supply of appropriately 
trained manpower to implement the nation’s magnetic 
fusion energy agenda; (3) to raise the visibility of ca- 
reers in magnetic fusion energy technology and to en- 
courage students to pursue such careers; and (4) to 
make national magnetic fusion energy facilities avail- 
able for manpower training. (ERA citation 12:024191) 
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DE87005510/GAR PC A02/MF A01 

Oak Ridge National Lab., TN. 

a Maintenance for the Compact ignition To- 
amak. 

P. T. Spampinato. Sep 86, 24p CONF-8609266-1- 

Vugraphs 

Contract ACO05-840R21400 

Japan Atomic Energy Research Institute conference, 

Naka, Japan, 29 Sep 1986. 

Portions of this document are illegible in microfiche 
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Viewgraphs are presented that cover the foll 
areas: (1) maintenance features of the CIT; (2) in- 
vessel maintenance requirements and equipment; (3) 
ex-vessel maintenance requirements and equipment; 
(4) R and D activities for CIT maintenance; and (5) 
areas of common interest and possible collaboration. 
(ERA citation 12:026326) 


743,998 

DE87005920/GAR PC A10/MF A01 
Rochester Univ., NY. Lab. for Laser Energetics. 
University of Rochester, Laboratory for Laser En- 
ergetics: Annual Report, 1 October 1985-30 Sep- 
tember 1986. 

Jan 87, 224p DOE/DP/40200-37 

Contract FC08-85DP40200 

Portions of this document are illegible in microfiche 
products. 


In FY86 the Laboratory has produced a list of accom- 
plishments in which it takes pride. LLE has met every 
laser-fusion program milestone to date in a program of 
research for direct-drive ultraviolet laser fusion origi- 
nally formulated in 1981. LLE scientists authored or 
co-authored 135 scientific papers during 1985-86. The 
collaborative experiments with NRL, LANL, and LLNL 
have led to a number of important ICF results. The 

target system developed by KMS Fusion for 
LLE will be used in future high-density experiments on 
OMEGA to demonstrate the compression of thermo- 
nuclear fuel to 100 to 200 times that of solid (20 to 40 
g/cm sup 3 ) in a test of the direct-drive concept, as 
noted .in the National Academy of Sciences’ report. 
The excellence of the advanced tech efforts at 
LLE is illustrated by the establishment of Ultrafast 
Science Center by the Department of Defense through 
the Air Force Office of Scientific Research. Research 
in the Center will concentrate on the gap be- 
tween high-speed electronics and ultrafast optics by 
providing education, research, and development in 
areas critical to future communications and high-speed 
computer systems. The Laboratory for Laser Energe- 
tics continues its pioneering work on the interaction of 
intense radiation with matter. This includes inertial- 
fusion and advanced optical and optical electronics re- 
search; training people in the technology and applica- 
tions of high-power, short-pulse lasers; and interacting 
with the scientific community, business, industry, and 
government to promote the growth of laser technolo- 
gy. (ERA citation 12:026328) 


743,999 
DE87006 144/GAR PC A02/MF A01 
Experiments and i. ‘ 

its rospects for induction Linac 


D. Keefe. Dec 86, 14p LBL-21345-Rev., CONF- 
8605 10-17-Rev 

Contract ACO3-76SF00098 

Symposium on heavy ion inertial fusion, Washington, 
OC, USA, 27 May 1986 

Portions of this document are illegible in microfiche 
products. 


In the last three years, the US program in Heavy lon 
Fusion has concentrated on understanding the induc- 
tion linac approach to a power-plant driver. In this 
method it is important that the beam current be maxi- 
mized throughout the accelerator. Consequently, it is 
crucial to understand the space-charge limit in the AG 
transport system in the linac and, also, to achieve cur- 
rent amplification during acceleration to keep pace 
with the kinematical increase of this limit with energy. 
Experimental results on both these matters and also 
on the use of multiple beams (inside the same acceler- 
ating structure) will be described. A new examination 
of the most attractive properties of the induction linac 
for a fusion driver has clearly pointed to the advantage 
of using heavy ions with a charge-state greater than 
unity - perhaps q = 3 may be an optimum. This devel- 
opment places even greater importance on under- 
standing space-charge limits and mechanisms for 
emittance growth; also, it will require a new emphasis 
on the development of a suitable ion source. (ERA ci- 
tation 12:026334) 
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DE87006193/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Technical 
Panel on Magnetic Fusion 

Report of the Technical Panel on Magnetic Fusion 
of the ey iene Advisory Board. 

Nov 86, 72p E/S-0055 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed 
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This report on the Department of Energy's Magnetic 
Fusion Energy gr am was requested by Secretary of 
Energy John S. ington, in compliance with the 
Magnetic Fusion Energy Act of 1980 (Appendix H). 
The Panel finds that fusion energy continues to be an 
attractive energy source of great potential for the 
future, and that the Magnetic Fusion Energy program 
continues to make substantial progress toward the de- 
velopment of fusion ener in adda n, fusion R and D 
continues to make v: contributions to the nation- 
al science and bey, | base. These factors ful 

justify the substantial expenditures in fusion 


and D. The Panel endorses the MFE program's direc- 
tion, strategy, and plan, and recognizes the impor- 
tance and timeliness of proceeding with a burning 
plasma experiment, such as the proposed Compact Ig- 
nition Tokamak (CIT) experiment. Because the pro- 


CIT in order to 
maintain the overall structure of the program. The pro- 
gram has made a good start toward obtaining interna- 
tional collaboration on a major device, an Engineering 
Test Reactor. The Panel views this as an opportunity 
for the United States and its partners to save billions of 
dollars, in the long run, on the development of fusion 
energy and recommends that DOE proceed with the 
negotiations needed to reach this goal. (ERA citation 
12:026269) 


744,001 
DE87006196/GAR PC A06/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Fusion Safety Program Annual Report, Fiscal Year 
1 


985. 
D. F. Holland, B. J. Merrill, J. S. Herring, S. J. Piet, 
and G. R. Lenguess, Feb 87, 110p EGG-2481 
Contract ACO7-761D01570 (OA 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Fusion Safety Program (FSP) has supported mag- 
netic fusion technology for seven years, and this is the 
seventh annual report issued by the FSP. Program 
focus is identification of the magnitude and distribution 
of radioactive inventories in fusion reactors, and re- 
search and analysis of postulated accident scenarios 
that could cause the release of a portion of these in- 
ventories. Research results are used to develop im- 
proved designs that can reduce the probabiity and 
magnitude of such releases and thus improve the 
overall safety of fusion reactors. During FY-1985, re- 
search activities continued and participation continued 
on the ignition Systems Project (ISP). This report pre- 
sents the significant results of EGandG Idaho, Inc., ac- 
tivities and from outside contracts, and includes 
a list of publications produced during the year, and ac- 
tivities planned for FY-1986. (ERA citation 12:026331) 


744,002 
DE87006350/GAR MF A01 
Oak Ri Associated Universities, Inc., TN. 
Fusion Energy Postdoctoral Research Program 
and Professional Development Program: FY 1986 


Report. 
Jan 87, 23p DOE/OR/00033-T285 
Contract ACO5-76O0R00033 
Microfiche only, copy does not permit paper copy re- 
production. 


ome. FY 1986, Oak Ridge Associated Universities 
(ORA\) initiated two new programs for the US Depart- 
ment of —7 (DOE), Office of Fusion now (OFE). 
The Fusion Energy Postdoctoral Research Program 
and the Fusion Energy Professional Development Pro- 
gram provide opportunities to conduct collaborative re- 
search in magnetic fusion energy research and devel- 
opment programs at DOE laboratories and contractor 
sites. Participants become trained in advanced fusion 
energy research, interact with outstanding profession- 
als, and become familiar with energy-related national 
issues while making personal contributions to the 
search for solutions. Both programs enhance the na- 
tional fusion energy research and development effort 
by providing channels for the exchange of scientists 
and engineers, the diffusion of ideas and knowledge, 
and the transfer of relevant technologies. These pro- 
grams complement the Magnetic Fusion Energy Sci- 
ence and Technology Fellowship Programs already 
administered by ORAU for DOE/OFE. (ERA citation 
12:024193) 


744,003 
DE87006629/GAR 


Oak Ri National Lab., TN. 
TFR Loss of Fast Alphas. 
L. M. Hively. 6 Feb 87, 22p CONF-870267-1- 


Vugraphs 

Contract ACO5-840R21400 

US/Japan exchange (Q70) on next step machine 
design workshop, Livermore, CA, USA, 23 Feb 1987. 
Paper copy only, copy does not permit microfiche pro- 
duction. 


Viewgraphs from this presentation are given. The 
topics covered included: (1) previous work on back- 
ground plasma, fast ion transport - MeV alphas, neutral 
beam ions, and rf heated tail ion; (2) important results; 
(3) alpha loss calculations; and (4) unresolved issues. 
(ERA citation 12:026271) 


744,004 

DE87007670/GAR 

Oak Ridge Nationa! Lab., TN. 

ETR/INTOR (Viewgraphs). 

C. A. Flanagan. 1987, 25p CONF-870275-1- 
Vugraphs 

Contract AC05-840R21400 

ETR/INTOR meeting, Livermore, CA, USA, 12 Feb 
1987. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


Design drivers and design constraints are listed for the 
engineering design of FER. (ERA citation 12:026325) 
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DE87007773/GAR PC A02/MF AO1 
Sandia National Labs., Albuquerque, NM. 


ode Magnetron Sputtering System for Making 
PBFA (Particle Beam Fusion Accelerator) || Accel- 
erator lon Sources. 

D. M. Mattox, R. E. Cuthrell, C. R. P . and P. L. 
Dreike. 1987, 19p SAND-86-2444C, INF-870388-4 
Contract AC04-76DP00789 

International conference on metallurgical coatings, 
San Diego, CA, USA, 23 Mar 1987. 

Portions of this document are illegible in microfiche 
products. 


A post cathode magnetron sputter deposition system 
is described for depositing one-two-or three layer coat- 
ings with uniform thickness and film properties on the 
inside of a cylindrical substrate. The system utilizes a 
unique moveable post cathode which allows the sub- 
strate to remain stationary during the deposition proc- 
ess. Film stress is controlled by cycling the og 5 | 
pressure during the sputter deposition process. (ER 
citation 12:026345) 
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DE87007835/GAR 

Oak Ridge National Lab., TN. 
Hydrogen Recycle and Isotope Exchange from 
Dense Carbon Films. 

R. E. Clausing, and L. Heatherly. Mar 87, 19p 
ORNL/TM-10310 

Contract AC05-840R21400 


Dense carbon films were prepared by deposition from 
hydrogen plasmas to which methane was added. The 
initial hydrogen recycle coefficient from the films 
ranges from more than two to less than one. The films 
contain large amounts of hydrogen (up to 50 at. %). 
They adjust themselves to provide recycling coeffi- 
cients near unity. lsotope changeover times tend to be 
long. The reservoir of hydrogen instantly available to 
the plasma to maintain or stabilize the recycle coeffi- 
cient and isotopic composition of the plasma is 10 sup 
15 cm sup -2 or greater depending on film preparation, 
temperature, and prior plasma exposure conditions. 
Simulator observations tend to support and improve 
the understanding of the observations in TEXTOR and 
JET; however, they also point out the need for control 
of film deposition and operating parameters to provide 
desirable and reproducible properties. The films and 
the hydrogen isotopes they contain can be removed 
easily by plasma processes. Since the hydrogen in 
these films is relatively immobile except in the zone 
reached by energetic particles, or at temperatures 
above 400 sup 0 C, dense carbon films may be useful 
in managing the tritium recovery from near-term fusion 
experiments. (ERA citation 12:026342) 
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Neoclassical Diffusion Due to Trapping/Detrap- 
ping Orbits in Stellarators: Annual 


Progress Report 
— September 15, 1986-September 14, 
J. R. Cary. Apr 87, 12p DOE/ER/53207-2 
Contract FG02-85ER53207 


In the past year we have made progress on several 
issues of stellarator transport. A practical invariant of 
the motion for stellarators based on the fact the stellar- 
ators have small rotational transform per field period 
was developed. The previous general analysis of se- 
paratrix crossing by the principal investigator was ap- 
plied to calculate transition rates between states of 
Particles in stellarators. Numerical calculations to 
check these rate calculations were begun. The signifi- 
cance of correlations between separatrix crossings 
was discovered. A small-aspect-ratio six-field-period 
stellarator was designed. The effects of average cur- 
vature on collisionless tearing and drift modes were 
clarified. The importance of quantum effects in macro- 
scopic systems was demonstrated. Seven publications 
dealing with these issues are attached as appendices. 
(ERA citation 12:026273) 
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RF Heating and Current Drive Experiments on the 
Alcator C and Versator |i Tokamaks. 

M. Porkolab, P. Bonoli, K. |. Chen, C. Fiore, and R. 
Granetz. Nov 86, 22p DOE/ET/51013-205, PFC/CP- 
86-19, IAEA-CN---47/F-ll-2, CONF--861 106--24 
Contract ACO2-78ET51013 

|AEA international conference on and 
controlled nuclear fusion research, Kyoto, Japan, 12 
Nov 1986. 

Microfiche only, copy does not permit paper copy re- 
production. 


Lower hybrid heating and current drive experiments on 
the Alcator C tokamak (R = 0.64 m, a = 0.165 m, 

um limiters) were performed at a frequency 
of 4.6 GHz with net injected rf powers up to P/sub rf/ 
less than or equal to 1.5 MW. Recent experiments 
have focused on energy confinement studies in lower 
hybrid current-driven (LHCD) and LHRF heated Ohmic 
discharges, and sawtooth stabilization in combined 
LHCD: driven discharges at densities n-bar/sub e/ 
less than or equal to 1.4 x 10 sup 20 m sup -3 . lon 
Bernstein wave heating experiments were also carried 
out in Alcator C at a frequency of f = 183 MHz at 
power levels P/sub rf/ less than or equal to 200 kW. 
Significant heating ( delta T/sub i/ less than or equal 
to 400 eV) was observed at omega / omega /sub CH/ 
approx. = 1.5, 2.5 and omega / omega /sub CD/ 
approx. = 2.5 at densities n-bar/sub e/ approx. = 1 x 
10 sup 20 m sup -3 . In the Versator I! tokamak, particle 
confinement improvement (by factors of approx. =2) 
was observed in the presence of 2.45 GHz lower 
hybrid current drive. (ERA citation 12:026274) 
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A device designed for obtaining monochromatic 
images of laser-plasma x-ray sources via the double 
diffraction process has been constructed. Such imag- 
ing, which is monochromatic and of high resolution, 
could for the first time make possible a study of the 
hydrodynamic stability of laser-target implosions. As a 
first step in the realization of such a possibility, a 
camera had to be designed and fabricated, for the pre- 
cise alignment of doubly-diffracting crystals in the 
OMEGA tank. The design constraints were: the instru- 
ment has to be positioned as close to the target as 
possible (which will maximize the imaging resolution), 
while avoiding damage from the target explosion as 
well as avoiding interference with neighboring laser 
beams and other measuring devices in the OMEGA 
tank. This called for a “miniaturized” x-ray camera. To 
enable multi-shot operation without the need to extract 
the instrument from the vacuum tank between succes- 
sive shots, a motorized, remotely-controlied operation 
was Called for. In the following we briefly describe the 
finished instrument and its testing. We enclose photo- 
graphs and drawing pertaining to the imaging camera. 
(ERA citation 12:026327) 
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nae and Experiments for Fusion 
Nuclear : FNT Progress Report: Model- 


ing and A 

M. A. Abdou, M. S. Tillack, A. R. Raffray, A. H. 
Hadid, and J. R. Bartlit. Jan 87, 662p DOE/ER/ 
52123-1, PPG-1021, UCLA-ENG---86-44 

Contract FG03-86ER52123 

Portions of this document are illegible in microfiche 
products. 

This document is a progress report on two technical 
studies Carried out 1986, both of which relate to 
the implementation of FNT. The first, which is a 
foliow-up to FINE: , focuses on specific key ques- 
tions for: (1) very near-term (0 to 3 years) non-fusion 
experiments and facilities, and (2) FNT testing in a 
fusion facility. The second is the initial s' oe 
tailed effort to develop theory, models a 

codes for the performance of caine a —_ 
ponents. ters are presented on (1) introduction 
and chapter summaries, (2) non-fusion experiments 
and facilities, (3) fusion testing issues, and (4) theory 
and modeling. Chapter 2 is an assessment of the rela- 
tive advantages of many solid breeders, neutron multi- 
pliers and configurations. Various issues affecting 
— and cost of the blanket are examined in oni 


major 

the effort has focused on modeling of MHD ef- 
fects “" liquid metal blankets. Progress has also been 
made on tritium transport and inventory in 
solid breeder ets and the thermomechanical be- 
havior of liquid-metal-cooled limiters. (ERA citation 
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A.M. 


This report presents the results of a study commis- 
sioned by the US Department of ane "s (DOE) Office 
of Program Analysis to examine benefits from selected 
accomplishments of DOE's Magnetic Fusion Energy 
(MFE) Research Program. The study objectives are 
presented. The MFE-induced innovation and accom- 
plishments which were studied are listed. Finally, the 
benefit estimation used is described in 
detail. The next seven chapters document the results 
of benefit estimation for the MFE accomplishments 
studied. (ERA citation 12:026268) 
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Significant extensions in the TFTR plasma operating 
regimes have been achieved with additional heating- 
system capability, installation of a multishot pellet in- 
jector, and the development of an enhanced confine- 
ment regime. In ohmically heated pellet-fueled dis- 
charges characterized by highly peaked density pro- 
files, enhancements in tau/sub E/ have resulted in n/ 
sub e/(0)tau/sub E/(a)-values of 1.5 x 10 sup 20 m 
Sup -3 s. In neutral-beam-heated discharges, an oper- 
ating regime has been developed in which substantial 
improvements in energy confinement time and neutron 
source strength are observed. lon temperatures of 
approx.20 keV and n/sub e/(0)tau/sub E/(a)T/sub i/ 
(0)-values of 2 x 10 sup 20 m sup -3 s keV have been 
achieved. This enhanced confinement regime is char- 
acterized by high values of beta /sub p/ and low 
values of collisionality. The observed surface voltage, 
which is negative during beam injection, is compared 
with models including beam-driven and bootstrap cur- 
rents. (ERA citation 12:026344) 
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The power profile in the blanket material of a nuclear 
fusion reactor can be simulated by using microwaves 
at 200 MHz. Using these microwaves, ceramic breeder 
materials can be thermally tested to determine their 
acceptability as blanket materials without entering a 
nuclear fusion environment. A resonating cavity design 
is employed which can achieve uniform cross section- 
al heating in the plane transverse to the neutron flux. 
As the sample size increases in height and width, 
higher order modes, above the dominant mode, are 
propagated and destroy the approximation to the heat- 
ing yo in a fusion reactor. The limits at which 
these modes develop are determined in the paper. 
(ERA citation 12:026322) 
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The Nova laser, at the Lawrence Livermore National 
Laboratory, provides unique opportunities for target 
experiments. It has unprecedented energy on target 
and ant — The paper presented by John 
Hunt he capabilities and the status of Nova. 
This paper Sank plans for future experiments 
Nova, and the present status of target experi- 
ments. We plan to perform high-quality — experi- 
ments that exploit the unique capabilities of Nova. Be- 
cause this is our goal, pe aplny — pnfparend 
array of well-characterized target inostics to meas- 
ure the emissions from the target. The first section of 
this paper discusses the basic target diagnostics. We 
are also taking care to quantify the performance of the 
laser. (ERA citation 12:028219) 
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In a recent GA report Ohkawa describes a novel elec- 
tron cyclotron current-drive (ECCD) scheme. Ohkawa 
finds a net toroidal plasma current driven by “‘up- 
down” asymmetries in the electron pressure anisotro- 
py, i.e., differences in p/sub perpendicular/ - p/sub 
parallel/ evaluated at the same absolute value of B 
between the top and bottom haif of the poloidal cross- 
section. Such up-down asymmetries are associated 
with the s-dependent, first order in nu/ omega /sub b/ 
part of the electron distribution function (s is distance 
along a magnetic field line). The current-drive efficien- 
cy estimated by Ohkawa is competitive with other rf 
current-drive schemes. Ohkawa’s scheme is attractive 
because it appears that this scheme can produce an 
rf-driven current even when the electron-cyclotron 
power is dissipated on trapped electrons; and the 
scheme requires no selectivity in the << the paral- 
lel velocity of the electrons heated by the electron cy- 
clotron wave. In sections | through Ill of this memo we 
analyze the current-drive calculation presented by 
Ohkawa. We conclude that, in the limit of long mean- 
free-path appropriate to current tokamak experiments 
and tokamak reactors, the current Ohkawa attempts to 
compute from a fluid model is a neoclassical correc- 
tion to the Fisch-Boozer current. Neoclassical effects 
that give rise to corrections of this sort were first point- 
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ed out by Ohkawa in an earlier paper on ECH current 
. These 


have been treated more accurately by using a kinetic 
rather than fluid theory in several recent papers. They 
are important because they can reduce the ECCD effi- 
ciency below the level computed by Fisch and Boozer. 
(ERA citation 12:026297) 
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The salathesly Aen 2 irradiation volume, instrumentation 
capabilities, and fast neutron flux associated with the 
Fast Flux Test Facility (FFTF) make this reactor an 
yp heme br te mgmt ng mee = etal 

ees Cae — irradiations are 


presen bany patomed Materials Open Test 
A) in FFTF. Mine MOTA ts providing a 


controlled temperature and high neutron flux environ- 
ment for such materials as the low activation alloys, 
copper . ceramic insulators, and heat flux 
materials. designs utilizing versatile 
MOTA irradiation vehicle have been developed to in- 
vestigate irradiation effects on the mechanical and triti- 
um breeding behaviors of solid breeder materials. 
More aggressive conceptual designs have also been 
developed to irradiate solid breeder blanket submo- 
dules in the FFTF. These specific component test de- 
signs will be presented and their potential roles in the 
development of fusion technology discussed. (ERA ci- 
tation 12:028195) 
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Tritium and helium retention measurements have been 


performed at the Hanford E 
Laboratory on fast neutron irradiated bones chen ceramic 
materials 


from solid breeder closed capsule test 
FUBR-1A. The lithium ceramic materials discussed at 
this time include Li sub 2 O, LiAIO sub 2 , and Li sub 2 
ZrO sub 3 . The experimental conditions forming the 
test matrix include sup 6 Li burnup levels of 1, 2, and 
3%, and irradiation temperatures of 773 deg , 973 
and 1173 deg K, for the three materials. Included wii 
be a discussion of mechanisms controlling tritium re- 
tention. The retention measurements reported here 
were obtained using a rapid, high temperature vacuum 
extraction method, utilizing newly designed apparatus. 
This new apparatus will "be described, al with de- 
velopmental supporting data. iERA citation 
12:027021) 
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This study was initiated to identify the high leverage 
areas for reducing the cost of a 10 MJ heavy ion beam 
driver for a high gain target development facility. Our 
efforts to innovate to reach affordable cost have been 
mostly successful, in that it looks like the S500 M 
range may indeed be possible. We conclude that 
heavy ion beams do have substantial promise for an 


222 VOL. 87, No. 19 


inertial fusion driver. However, the pace of R and D 
would have to be substantially increased to realize this 
promise on a timescale necessary for a High Gain Test 
Facility. (ERA citation 12:028218) 
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An analytical parametric study was made of an infinite- 
ly long, cylindrical fuel containing thulia (Tm 
po abe y ay) ye my in two different ptiysi- 
cal forms and in two different liner configurations. Di- 
ameters of wafers maintained at 0.060 inch thickness 
were varied between 0.6 and 3.0 inches. Radial tem- 
perature profiles were determined for thulia power 
densities ranging from 8 to 24 W/cc and fuel capsule 
surface temperatures ra from 1000 to 2732 deg 
F. Hastelloy-X, Haynes-25, T-222, meee. platinum 
and molybdenum are the liner materials investigated. 
Methods of calculation, (including computer codes), 
assumptions used, error analyses and results are pre- 
sented and discussed. 
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In October 1983, DIRECT COURSE, the worid’s larg- 
est non-nuclear ight-of-burst (HOB) event took 
place. in June 1985, MINOR SCALE, the world’s larg- 
est (8KT equivalent) non-nuclear surface event, took 
place. These two events represented a marked depar- 
ture from the earlier rather standard and sporadic 1 KT 
equivalent surface events conducted by the Defense 
Nuclear Agency (DNA). By developing these two new 
techniques as viable simulations, DNA has opened the 
door to further research and airblast 
effects testing on a scale not previously attainable. 
The 1 KT equivalent HOB technique offered the oppor- 
tunity to examine on a large scale, the 

associated with the regu r reflection, irregular Mach 
reflection, and regular Mach + gh r s togeth- 
er with the associated flow fields, dusty and 
clean. The greater than 1 KT aie afforded an 
opportunity to examine structures, weapons systems, 
etc. at a significantly different impluse level than that 
previously available. This paper will review the two new 
techniques and assess their simulation fidelity. 
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An unexpected change in winds at 4-5 km MSL caused 
airblast ducting and focusing on Carrizozo, NM, 60 km 
east from MINOR SCALE. In result, this 4.8 kt ANFO 
(ammonium nitrate-fuel oil) explosion test, rattled the 
town with 300 Pa (0.0435 psi) overpressure, according 
to the microbarograph records. Four large (8 x 10 ft) 
store windows are broken. Weather data which were 
collected during this event show that conditions 


changed near shot time, as needed to explain this 
result. It appears that the variability of winds over the 
mountains region around WSMR is appreciably larger 
than over flatter terrain, so that airblast propagation 
predictions are subject to significant error. Microbaro- 
graphs are essential in surrounding communities, to 
document the explosion airblast strength when unex- 
pectedly enhanced blasts occur. The provided empiri- 
cal model for estimating window from expect- 
ed overpressure appeared to work well. As expected, 
large windows were the first to fail from the biast. 
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A dynamic evaluation of a typical NTS microwave 
tower was recently performed. This evaluation consist- 
ed of constructing a finite element model of the tower 
(using the GEMINI code). This model was then verified 
by performing a modal, or dynamic, test on the tower 
and then adjusting the finite element parameters so 
that the predicted resonant frequencies and mode 
shapes were in agreement with those actually meas- 
ured. Based on the results of this dynamic evaluation it 
was found that the one of the modes of the guy wires 
coupled directly into the second mode of the micro- 
wave tower itself. In addition to this particular evalua- 
tion, this project has produced a “calibrated” finite ele- 
ment model of a ical NTS microwave tower that 
should be very useful in understanding the basic dy- 
namics involved. Using this model, it is possible to pre- 
dict the response motion and critical stresses in a 
tower when e: to nuclear event ground motion. 
(ERA citation 12:025757) 
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Containment evaluation of some underground nuclear 
events has become strongly dependent on the use of 
calculations to help define important phenomenology. 
This results from the increasing necessity to test in 
sites having a geology that oa tenceaee acceptance 
based solely on experience. This paper discusses the 
rationale of a suite of TENSOR code calculations un- 
dertaken in support of the containment evaluation for a 
recent event and highlights the results of these calcu- 
lations. The calculations illustrate containment phe- 
nomena in a layered of alluvium and tuff with a 
working point in the proximity of the Paleozoic surface. 
They show that reflected disturbances from surfaces 
above and/or below the working point can significantly 
hinder the development of the residual stress field if 
their arrival in the residual stress region coincides with 
the rebound phase of cavity growth. In addition, the 
results demonstrate a need for the development of a 
criterion for the probability of successful containment 
in mgr logy other than the historical concept of 
a strong, sufficiently thick residual stress field. 15 refs., 
13 figs., 4 tabs. (ERA citation 12:025759) 
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The cosmic ray muon scanning array provides informa- 
tion on Nal(T1) crystals using some 65,536 trajector- 
ies, each measuring the Nal(T1) response to high 
energy muons. With this information, it is possible to 
use established computer-aided- tech- 
niques to deconvolute these integrated responses and 
produce a detailed picture of the detector’s interior. 
(ERA citation 12:025698) 
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The angular distributions of light elastically scattered 
by finite dielectric conical ai microstruc- 
tures in plastic nuclear track detector plane surfaces 
have been measured. These microstructures are the 
chemically etched tracks of various nuclei, viz., 
tons, neutrons, sup 3 He, alphas, and sup 56 Fe. 
base diameters of the structures are larger than twice 
the wavelength of the incident light. The results show 
the dependence of the scattering patterns on shape, 
size, orientation, and refractive index of the ee 
as well as the polarization of the incident light. It is also 
observed that in the si and independent sca 

a. me, the intensity at intermediate ———— r 
exhibits linear proportionality to the number of the 
crostructures per unit area. 84 refs., 96 figs., 4 tabs. 
(ERA citation 12:025700) 
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The ASTROMAG facility is the heart of a — oe 
particle detection and resolution system. ASTRI 
utilizes a superconducting magnet wer po of a large 
superconducting magnet coil with a stor 

energy of approximately 15 MJ. The active coil reat wil 
have a mass of 1200 kg. This magnet will be cooled by 
a cryostat using a liquid | helium Dewar for storage. The 
cryostat will have a series of gas-cooled shields with 

an external guard vacuum shield and an internal 
Dewar. The magnet and cryostat will be designed for 
shuttle or Delta launch and will be designed to with- 
stand the internal pressure of expanded helium under 
full quench conditions when venting ‘s prevented. The 
external guard vacuum shell is required to maintain a 
vacuum for Earth based testing and for cold launch of 
the cryostat and magnet. The is ined to 
operate at 4.4 K with a peak field of 7.0 tesla. The su- 
perconducting material within the magnet is niobium 
titanium in a conductive matrix. 
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The chapter describes and discusses recent advances 
in absorbed dose calorimetry. Presented are new 
design details, operational procedures, and methods 
for rapid reduction and control of troublesome signals 
caused by temperature drifts. A portable absorbed 
dose graphite calorimeter is discussed in detail. An A- 
150 plastic calorimeter is also described along with 
significant results. A homogeneous water calorimeter 


is described with its simplicity of construction and op- 
eration. A simple modification produces a polystyrene- 
water calorimeter for comparison with the water calo- 
rimeter. A brief 


calorimetry and 
the NBS P2 and the Wilson quantameter. Described is 
a a Wheatstone bridge which significantly 
improves the detection sensitivity. The chapter dis- 
cusses the evolution of the absorbed dose calorimeter 
Oe ee Ne ee 
strument of wide Numerous references are cited. 
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Research and it progress in radiation 
transport the Los Alamos National Laboratory's 
Group X-6 for the third quarter of FY 86 is reported. 
Included are unclassified tasks in the areas of Monte 
Carlo Radiation T Cross Sections and Phys- 
ics, and Deterministic Radiation Transport. (ERA cita- 
tion 12:026206) 


Radioactive Wastes & Radioactivity 


DE87006472/GAR PC 
Kaiser ( Engineers, Inc., Homer City, PA. 


Monitored Retrievable —— Reposi- 
tory Comparative Study: Task 5, Engineering 
Nov 85, 585p RHO-BW-CR-154P 
Contract ACO6-77RL01030 
Paper copy only, copy does not permit microfiche pro- 


The US Department of E (DOE) established a 
monitored retrievable storage (MRS)/repository inter- 
face task force to investigate the impact of implement- 
ing an integrated radioactive waste management 
system. The task force was organized into five subtask 
groups. Subtask 2 —-_ these groups 

sponsibility f 


be part of this study. The results of the task force in. 
Ran wil So Comanenieden Wn ie anes one 
feasibility report and in the MRS em pe plan. A 
Study was done that compared several specific 
neering study cases that integrated the MRS fachty, 
the basalt repository (Repository No. 1), and the crys- 
talline rock repository (Repository No. 2) into a waste 
poem system. These study cases were derived 
by as representative of the scenarios established 
by subtask 1. The scope of this study was limited to 
repository surface facilities. Factors not considered, 
which affect how the information is used, include: 
impact on offsite transportation between an MRS and 
the repository and impact on repository underground 
facilities. In addition, the cost and schedule data were 
developed on a comparative basis between engineer- 
ing study cases. This study is documented in two sub- 
mittals. This report includes the results, method of cal- 
culation, major decisions, assumptions, and logic used 
for the study. The second submittal contains the 
backup material and reference data. (ERA citation 
12:020128) 
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Several series of nuclear waste performance 
experiments are Ne ae 
\solation Pilot Plant (WIPP) facility, near Carisbad, New 

Mexico. These nonradioactive experiments are (or are 
currently in the process of being) emplaced in bedded 


Participation 
Laboratory, and others), for the U: 
Energy. Two of these WIPP experiments involve the in 
situ leaching and interaction testing of simulated (i.e., 
nonradioactive) high-level waste glasses from several 
US and international waste form producers: these are 
the Simulated Defense High-Level Waste (DHLW) 
——s Experiments and the WIPP Materials 
Interface Interactions Test (MIIT). Another test series 
is the Simulated Contact-Handied and Remote-Han- 
died Transuranic Waste (CH and RH TRU) Tech 
Experiments. It is the purpose of this paper to 
an overview of: oo ee eo ee 
design details, the experimental objectives, and thi 
status of each test series. The primary focus of this 
Paper will be on the tests containing glass waste 
forms. (ERA citation 12:024629) 
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FG02-86CH10273 
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The draft Area Recommendation Report a ven = 
talline Repository Project (ARR) is one product which 
 Gosapiie and cuplioatent ty es Oeaeanaane? 


1d by the Department of 
nergy Congress | the Nuclear Waste 
Bae (NWPA) Law 97-425, 96 
1, 42 USC 10101, directed the Department of 
Shoup 0s extn © pameal program which would 
provi tor the Govetasnant of eapactierien tor Sen Gir 
posal of high-level radioactive waste and spent nucle- 
ar fuel, The NWPA requires, other things, that 
affected Tribes and States be the 
rr Byway Mee te pee ed 
positories. The Fond du Lac Tribe is an affected tribe 
whose proprietary interests will be i by the 
talline R Project as identified in the draft 
ARR. The draft ARR does not meet the obligations of 
the NWPA, the Treaties of 1837 and 1842 or the Trust 
Responsibility to Indian Tribes. The NWPA required 
Participation by affected tribes, of which the Fond du 
Lac Band of Lake Superior Chippewa is included. This 
exclusion has placed in question the validity of the ini- 
tial CRP process and does not adequately protect the 
interest of the Fond du Lac Band. Further study is re- 
quired to fully appreciate the total affect that the Fond 
du Lac Bands interest may have on this report. (ERA 
Citation 12:024614) 
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Two documents related to the Crystalline Repository 
Project have been reviewed. Comments and concerns 
related to the review of the “Region-To-Area Screen- 
ing Methodology” and the “Draft Area Recommenda- 
tion Report” are presented. These comments will be 
considered in preparation of the Final Area Recom- 
mendation Report, which will serve to formally identify 
potentially acceptable sites for a second repository in 
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crystalline rock. Following a detailed review of the 
aforementioned documents, it is concluded that the 
identification of proposed potenti acceptable sites 
in the Draft Area Recommendation Report is based on 
questionable screening methodology and often incom- 
plete data. As a result, ‘favorable characteristics” that 
are ascribed to each of the proposed Soo 4 
ceptable sites are, in many cases, misleading. ( 
Citation 12:024615) 
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D. L. Danz. 28 Jul 86, 58p DOE/CH/10273-4 
Contract FG02-86CH10273 
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Research into archaeological resources of the Fond 
du Lac Band within the DOE proposed high-level nu- 


clear waste sites resulted in the discovery of four tradi- 
tional ancestral sites. A number of ancestral sites that 
are located within other proposed repository sit 
were also discovered. (ERA citation 12:024616) 
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of Data Used in Site Selection. 
W. L. in. 10 Feb 86, 6p HEDL-SA-3501-FP, 
CONF-860654-48 
Contract ACO6-76FF02170 
27. annual meeting of the Institute of Nuclear Materials 
Management, New Orleans, LA, USA, 22 Jun 1986. 


The selection of sites for nuclear waste repositories 
requires an investigative effort to characterize poten- 
tial sites with regard to geologic properties and envi- 
ronmental considerations. Such tions gener- 
ate scientific and engineering data through the experi- 
mental testing and evaluation of geologic and environ- 
mental materials and through sampling and analysis of 
those materials. Data generated for site selection must 
be correct, defendabie, and suitable for their intended 
use; they must have quality. Five quality characteristics 
are defined and practices followed by scientists and 
engineers pr ing data have been grouped into 
seven categories called quality guides. These are pre- 
sented in the paper and the relationship between the 
guides (practices) and the five quality characteristics is 
shown. (ERA citation 12:024623) 
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Dec 86, 183p DOE/NE/44352-T2 

Contract FG02-83NE44352 
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The purpose of this report is to review activities of the 
Crystalline Rock Project in Massachusetts, the context 
in which it arose, and the implications and 

of future federal policy decisions on the siting of a high- 
level waste repository in a crystalline rock body. Al- 
though Massachusetts has been eliminated from con- 
sideration, there are still issues of concern to be re- 
solved guess the potential impacts upon Massa- 
chusetts if a site were ever to be chosen in New Eng- 
land. (ERA citation 12:024617) 
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Fenix and Scisson, inc., Tulsa, OK. 
NNWSI (Nevada Nuclear Waste S 
tions) Hole Histories: UE-29A No. 1 
Nov 86, 26p DOE/NV/10322-12 
Contract ACO8-84NV 10322 

Includes 6 sheets of 24x reduction microfiche. 

Portions of this document are illegible in microfiche 
products. 


This report is a compilation of data from two hydrologic 
exploratory core holes drilled to help identify the area 
geology and hydrology. The two bore holes were 
drilled between September, 1981 and January, 1982 
under the guidance of the US G | Survey in 
Area 29, Nevada Test Site. Data presented in the hole 
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PC E05/MF A01 


Investiga- 
E-29A No. 2. 


histories include all locations, daily activities, 
records, review of hole conditions, and Tony 
lists, and microfiche copies of the sical run 
by the Fenix and Scisson, Inc. subcontractor. (ERA ci- 
tation 12:024619) 


PC E07/MF E03 
Fenix and Scisson, Inc., Tulsa, OK. 
NNWSI (Nevada Nuclear Waste Storage Investiga- 
tions) Hole , UE-25B No. 1. 
Nov 86, 40p DOE NV/10322-13 
Contract ACO8-84NV 10322 
includes 17 sheets of 24x reduction microfiche. 
Portions of this document are illegible in microfiche 
products. 


This report is a compilation of data from UE-25b No. 1 
drilled in Area 25 under the guidance of the US Geo- 
logical It was drilled to provide geologic and 
hydrologic lormation for the Yucca Mountain area. 
Data presented in this document include the hole his- 


tory, —— log and video tape listings, and 
micro’ copies of all geophysical logs run in hole by 
a and Scisson, inc. subcontractor. (ERA citation 
12:024620) 
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eee Pacific Northwest Labs., Richland, WA. 

Data Report on gamma Radiolysis Tests on PBB1 
and PBB3 Brines: 
W. J. Gray. Mar 87, 18p PNL/SRP-6146 
Contract ACO6-76RL01830 


The tests described in this data report are described in 
the FY 1986 Technical Program Plan (TPP), WBS Ele- 
ment 0302 - Brine Radiolysis, for the Waste Package 
Program at Pacific Northwest Laboratory (PNL), con- 
ducted for the Salt Repository Project through the 
Office of Civilian Radioactive Waste Management 
(OCRWM), Department of Energy. Two types of tests 
were outlined in the FY 1986 TPP, one in which PBB1 
and PBB3 brines were to be irradiated in closed sys- 
tems while the buildup of gas pressure was monitored, 
and the second in which the Eh of PBB1 and PBB3 
brines was to be monitored continuously during irradia- 
tion. The first type of test was intended to simulate re- 
pository conditions by including coupons of mild steel 
to represent container material. Blank tests, which in- 
volved either no radiation or no steel coupons, were 
added to both of the test matrices to aid in understand- 
ing the radiolysis results. Hindsight shows that the 
tests that included steel coupons provided corrosion- 
relevant data but generated little useful radiolysis infor- 
mation. The second type of test was intended to use 
platinum electrodes to measure the effect of radiolysis 
on the redox potential of the brines. En measurements 
were to be made during irradiation because it was 
thought that the redox potential might change rapidly 
after the irradiation was terminated. If that were true, 
then Eh measurements made only after irradiation 
would be mi ing. However, platinum electrodes 
were found to be ill-suited for measuring the redox po- 
tential of PBB1 and PBB3 brines; therefore, a different 
method is needed. Some exploratory testing is being 
conducted, and results obtained to date are reported 
here alorg with the more extensive gas pressure and 
corrosior: results. This data report will be followed at a 
later date by a summary or topical report, which will 
include analysis of the data. The data in this data 
report are prelimi ; they have been neither ana- 
lyzed nor evaluated. (ERA citation 12:024628) 
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An Lewis, and R. T. Jubin. Mar 87, 32p ORNL/TM- 
10261 

Contract ACO05-840R21400 

Portions of this document are illegible in microfiche 
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This report summarizes the findings from three sets of 
experiments on iodine and NO/sub x/ removal per- 
formance using dual downdraft condensers in the dis- 
solver off-gas line. The initial experiments were con- 
ducted in the laboratory using glassware in proof-of- 
principle tests. Two additional sets of condenser ex- 
periments were conducted using equipment prototyi- 
cal for a 0.5-t/d plant in the Integrated Equipment Test 


(IET) facility at the Oak Ri National Laboratory. 
This report also describes the NO/sub x/ removal per- 
formance of a packed scrubber in the IET during the 
dissolution of depleted uranium oxides. The overall 
iodine pass-through efficiency of the condensers in the 
IET was high as desired. Removal efficiencies ranged 
from only 0.35 to 6.29%, indicating that the bulk of the 
iodine in the off-gas will be transferred on through the 
condensers to the iodox process for final disposal 
rather than recycled to the dissolver. The optimum op- 
erating temperature for the first condenser was in the 
range of 50 to 70 sup 0 C, with the temperature of the 
second condenser held near 20 sup 0 C. The NO/sub 
x/ removal performance of the combined dual con- 
densers and packed scrubber resulted in effluent off- 
gas stream NO/sub x/ compositions of approx.0.4 to 
1.0%, which are acceptable levels for the iodox proc- 
ess. The NO/sub x/ removal efficiency of the con- 
densers ra from approx.5 to 58%, but was gener- 
ally around 20%. The removal efficiency of the packed 
tower scrubber was observed to be in the range of 40 
to 60%. The NO/sub x/ removal performance of the 
condensers tended to complement the performance of 
the scrubber in that the condenser removal afficiency 
was high when the scrubber efficiency was low and 
vice versa. (ERA citation 12:024624) 
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DE87007921/GAR PC AO5/MF A01 
Battelle Memorial inst., Columbus, OH. 


Spent Continuation of 

Long-Term Leaching Tests at 200 deg C and Inves- 
of the Influence of Iron on Leaching. 

M. Ellinger, and R. Wuertz. 1987, 84p DOE-tr- 

7007921, BMFT-KWA-5124/A7 

Contract W-7405-ENG-92 

Translation of R 917/85/104, August 1985. 

Portions of this document are illegible in microfiche 

products. 


In connection with long-term leach tests already com- 
pleted, which lasted over a year, the same fuel speci- 
mens were leached for an additional year by a rock- 
salt (sodium chloride) solution and by a quinary brine. 
At the same time leaching was traced using similar 
fresh fuel specimens in the presence of the repository 
cask material GGG 40.3. The leach rates determined 
in the second year of testing in quinary brine confirm 
the results of the first test year for all nuclides investi- 
gated. In sodium chloride solution, on the other hand, 
an acceleration of leaching during the second year of 
testing was found with some nuclides. The reason for 
this is a change in the fragmented fuel specimen 
caused by the effect of atmospheric oxygen during 
storage between the two test years. In the presence of 
iron the leach rates of all nuclides investigated are re- 
duced by a factor of from five to ten. The dissolved 
fraction of fission products is much smaller in concen- 
trated salt solutions than in the diluted solutions that 
were investigated during the first year of testing. The 
more realistic tests in the presence of iron affect the 
source term model and result in a much reduced mobi- 
lization of radionuclides. (ERA citation 12:024657) 
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a York State Geological Survey/State Museum, 
ny. 

Activities of the New York State Geological Survey 

During Participation in the Crystalline Repository 

Project of the US Department of Energy, 1984- 

1986: Final Report. 

K. E. Olson. Dec 86, 1449 DOE/NE/44507-3 

Contract FG02-84NE44507 

Portions of this document are illegible in microfiche 

products. 


In 1983, the US Department of Energy (USDOE) se- 
lected 235 crystalline rock bodies (CRBs) in the North- 
eastern, Southeastern and North Central US for eval- 
uation as candidates for the second national radioac- 
tive waste repository site. The State of New York was 
one of these and the candidate crystalline rock bodies 
were the Adirondack Mountain region and the Hudson 
Highlands in northern and southern New York State, 
respectively. From 1984 to 1986, the USDOE, under 
the Crystalline Repository Project (CRP), funded New 
York State through the New York State Geological 
Survey (NYSGS) and the New York State Department 
of Environmental Conservation (NYSDEC) to review 
and comment upon the New York (principally Adiron- 
dack) section of periodically-issued USDOE docu- 
ments. To accomplish the most effective evaluation of 





these documents, the NYSGS established a compre- 
hensive data base concerning all available information 
published and unpublished on the geology of that part 
of New York State. The development of a comprehen- 
sive geologic data base for the Adirondack Mountain 
r was the major project undertaken by the 
NYSGS-CRP towards the evaluation of that region for 
potential as a radioactive waste disposal site. on 
of the NYSDEC were conducted independently a 

are not described in this report. (ERA cheton 
12:024618) 


744,042 
DE87008529/GAR PC A04/MF A01 


Oak Ridge Gaseous Diffusion Plant, TN. 
oe 8 and General Sump T and Filtra- 


Or H. Bunch, and L. V. Gibson. 30 Jan 87, 71p K/ 
PS-1259 

Contract ACO5-840T21400 

Portions of this document are illegible in microfiche 
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This document summarizes the treatability studies, 
process and recipe development activities carried out 
by the Process Division at ORGDP which if 
implemented in the Plant 8 and General Sumps oper- 
ations at the Feed Materials Production Center 
(FMPC) could result in significant savings and process 
improvements for WM and DOE. The process 
steps described, recipes, and recommendations 7 
are similar to those developed for waste at Y-1 
ORGDP which have been proven in the two plants to 
be practical, cost effective, and produce effluents 
which meet stringent Best Available Technology (BAT) 
regulatory limits. (ERA citation 12:027438) 
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PB87-204244/GAR PC A04/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Community and _—— Bepertment of Energy) Div. 
Nuclear Waste: 

Should Provide More cuales on 

Retrievabie S 

Jun 87, 72p GAO/ CED-87-92, B-202377 


The General Accounting Office evaluated the Depart- 
ment of Energy's pians for monitored retrievable stor- 
age of spent nuclear fuel. The report addresses issues 
relating to the need for, costs and benefits of, and via- 
bility of potential alternatives to a monitored retrievable 
storage facility. The report presents findings, conclu- 
sions, and recommendations regarding the adequacy 
of the Department of Energy's analysis of these issues 
as eee in its monitored retrievable storage pro- 
posal. 
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PB87-207809/GAR PC A06/MF A01 

General Accounting Office, Washington, DC. Re- 

sources, Community and Economic Development Div. 

Nuclear Waste: Status of DOE's (Department of 
wn Ah Implementation of the Nuclear Waste 
Policy A 


Report to --* Congress. 
Apr 87, 121p GAO/RCED-87-17, B-202377 


The Nuclear Waste Policy Act of 1982 established a 
comprehensive national program for the safe mana: ~ 4 
ment, storage, and permanent disposal of highly radio- 
active nuclear waste in deep underground facilities (re- 
positories). The estimated cost of the program is be- 
tween $24 billion and $32 billion. The report, GAO's 
third annual audit as required by the act, discusses the 
Department of Energy's (DOE) progress and problems 
from October 1984 through July 1986 in implementing 
several of the act's key requirements. 
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8608149-1 
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This paper discusses a general concept for a center of 
excellence devoted to emergency planning, response 
and assessment. A plan is meen be to vontiomeck the 
concept, based on experience gained from emer 

response as it relates to the castent and toxic 

cal industries. The role of the World Laboratory in this 
endeavor would complement and enhance other orga- 
nizations than are involved in related activities. (ERA 
citation 12:026001) 
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Department of Energy, Washington, DC. Office of Nu- 


clear Safe’ 
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Jul 86, 214p /EH-0015 
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This ae presents the results of a Technical Saf 

| conducted at the Hanford N-Reactor. 
team of specialists gathered information for about 
three weeks on all areas related to safety at the piant. 
Operational practices, maintenance practices, 
drills, and hardware condition were observed. 
recommendations are made in order to correct incom- 
plete rule implementation, to correct hazardous prac- 
tices, and to promote improvement in satisfactory 
areas. (ERA citation 12:024833) 
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The objectives of this DOE-supported Regulatory Eval- 
uation Progrwam are to analyze and evaluate the 
safety importance and economic significance of exist- 
ing regula’ F mge we RD, assist in the im- 
provement o regulatory process for current gen- 
eration and future design reactors. A risk-based cost- 
benefit me was developed to evaluate the 
safety benefit and cost of specific regulations or 
Standard Review Plan sections. Risk-based methods 
can be used in lieu of or in combination with determi- 
nistic methods in developing regulatory requirements 
and reaching regulatory decisions. (ERA citation 
12:024814) 
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Draft WNP-1 (W. jon Plant) and -3 
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11 Dec 86, 119p DOE/BP-74 
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With this study Bonneville seeks to conclude whether 
WNP-1 and -3 should be preserved, terminated, or 
completed on a fixed construction schedule. Bonne- 
ville has completed an intensive review and analysis of 
issues related to this question. Bonneville’s draft study 
conclusion is that preserving both WNP-1 and -3 is the 
most prudent course of action in the short run, pending 
the resolution of several critical factors. This conclu- 
sion is based on the following key study findings. Bon- 
neville found that, economically, continued preserva- 
tion is the lower-risk alternative. Termination creates 
the risk that the region would have to eventually build 
new coal plants, costing over S2 billion more in present 
value than completing WNP-1 and -3. Alternatively, 
preservation creates the smaller risk that preservation 
costs, amounting to $150 million in present value, will 
be spent over the next 14 years on projects that turn 
out not to be needed. (ERA citation 12:024800) 
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Report. 
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Noise analysis techniques have been extensively uti- 
lized to monitor the health and performance of nuclear 
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power plant systems. However, few utilities have ade- 
og to effectively utilize these techniques 

ams usually provide low-quality data, 
which can 1— to misinterpretation and false alarms. 
The objective of this work is to provide utilities and 
noise analysts with guidelines for data acquisition, data 
analysis, and oe of noise analysis results for 
surveillance and diagnosis of reactor systems. (ERA 
Citation 12:024794) 
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The progress of the Reduced Enrichment Research 
and Test Reactor (RERTR) Program is described. 
After a brief summary of the results which the RERTR 
Program, in collaboration with its internationa! 
partners, had achieved by the end of 1985, the activi- 
ties, results, and new developments which occurred in 
1986 are reviewed. The second minipla' 
centrating on U sub 3 Si sub 2 -Al and U sub 3 Si-Al 
fuels, was expanded and its irradiation continued. Pos- 
tirradiation examinations of several of these miniplates 
and of six previously irradiated U sub 3 Si sub 2 -A! full- 
size elements were completed with excellent results. 
The whole-core ORR demonstration with U sub 3 Si 
pony Raha be cdrat Wen AES, So gk 
and due for completion before the end of 1987. DO 
removed an important barrier to conversions by an- 
nouncing that the new LEU fuels will be accepted for 
reprocessing. New DOE prices for enrichment and re- 
preps ppm were calculated to have minimal 
effect on HEU reactors, and to reduce by about 8 to 
10% the total fuel cycle costs of LEU reactors. New 
program activities include preliminary feasibility studies 
U use in DOE reactors, evaluation of the feasibili- 
ty to use LEU targets for the production of fission-prod- 
uct sup 99 Mo, and r for coordinati 
safety evaluations related to LEU conversions of U 
university reactors, as required by NRC. Achievement 
of the final program goals is projected for 1990. This 
progress could not have been achieved without close 
international cooperation, whose continuation and in- 
tensification are essential to the achievement of the 
ultimate goals of the RERTR Program. (ERA citation 
12:024828) 
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The increasing use of radioactive materials and the in- 
creasing public concern about possible accidents in- 
volving these materials has led to greater emphasis on 
preparing for such emergencies. The ANS Topical 
Meeting on Radiological Accidents - Perspectives and 
Emergency Planning provided a review of experiences 
with radiological accidents. The meeting covered 
some of the most important aspects of radiological ac- 
cidents. Papers were presented which dealt with radio- 
logical accident experience. Technical response to ac- 
cidents is of primary interest to many in the nuclear 
community; most of the papers submitted fell into this 
area. So many of these papers dealt with the use of 
computers in response that a session on that topic 
was arranged. A very significant impact of most radio- 
logical accidents is the cost, especially the cost of 
cleanup. There were papers on what is known about 
costs and associated current topics, such as modifica- 
tion and extension of the Price-Anderson Act. At least 
as important as the technical response to accidents is 
how society attempts to deal with them. A session on 
institutional issues was included to discuss how gov- 
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ernments and other organizations respond to and deal 
with accidents. Medical effects of accidents are of 
great concern to the public. Invited papers to review 
the effects of high doses of radiation as well as very 
low doses were included in that session. Although the 
nuclear industry has an excellent safety record, this 
fact often does not agree with the public perception of 
the industry. The final session explored the public re- 
sponse to and perception of ri emergencies 
and accidents. This subject will ultimately determine 
the future use of radioactive materials in this country. 
(ERA citation 12:024832) 
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This report describes and documents the > 
hanced Evaluation Method (TEEM) for conducting 
enhanced Human Reliability Analysis (HRA) of speniic 
accident sequences at specific nuclear power piants. It 
is primarily meant to be used as a stand-alone tool to 
address Generic Safety Issues pertinent to human reli- 
ability in nuclear power plants. It is specifically de- 

so that it does have to be used in the context of 
a PRA, its application to the human reliability 
part of a PRA is also recommended. The TEEM proce- 
dures lead to collection and analysis of data and infor- 
mation relevant to procedures, training, staffing, 
human ' ing, management, and team commu- 
nication. Further development of the TEEM proce- 
Sh > Geemnes > 6 nae S ae 
and increasing the usefulness of several NRC- 
sored risk-related human reliability tools. 24 refs., 8 
figs., 7 tabs. (ERA citation 12:024830) 
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The monthly publication contains descriptions of infor- 
mation received and generated by the U.S. NAC. This 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author index, Corporate Source index, 
Report Number index, and Cross Reference to Princi- 
pal Documents Index. 
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E. L. Gluekler, A. Hunsbedt, and J. D. Lazarus. Filed 
21 Nov 85, 10p DE87007275 

Contract AT03-78SF71032 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. Portions of this document 
are illegible in microfiche products. 


A nuclear reactor containment including a reactor 
vessel disposed within a cavity with capability for com- 
plete inherent decay heat removal in the earth and sur- 
rounded by a cast steel containment member which 
Surrounds the vessel, is described in this disclosure 
The member has a thick basemat in contact with metal 
pilings. The basemat rests on a bed of porous particu- 
late material, into which water is fed to produce steam 
which is vented to the atmosphere. There is a gap be- 
tween the reactor vessel and the steel containment 
member. The containment member holds any sodium 
or core debris escaping from the reactor vessel if the 
core melts and breaches the vessel. (ERA citation 
12:028681) 
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744,055 

DE87007454/GAR PC A02 
Los Alamos National Lab., NM. 
State-of-the-ART Passive gamma-Ray Assay 


System. 

T. E. Sampson, J. L. Parker, L. R. Cowder, E. A. 
Kern, and D. L. Garcia. 1987, 7p LA-UR-87-962, 
CONF-870519-1 

Contract W-7405-ENG-36 

Annual meeting of the European Safeguards Research 
and Development Association: safeguards and nucle- 
ar material management, London, UK, 12 May 1987. 
as copy only, copy does not permit microfiche pro- 


We report details of the development of a high-accura- 
cy, high-precision system for the non tructive 
assay of sup 235 U in solution. The system can meas- 
ure samples with concentrations ranging from 0.0001 
to 500 g sup 235 U/! 200-mi samples at low con- 
centrations, 30-mi ae at high concentrations, 
and 1000-s measurement times. The accuracy and 
precision goals of 0.1% were essentially attained for 
concentrations above 100 g/!. This at-line system, de- 
“ee for a production plant environment, represents 

a Significant improvement in the state of the art. (ERA 
citation 12:024670) 


744,056 
DE87007707/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Guide to Vehicle SNM Monitors. 
P. E. Fehlau. Mar 87, 41p LA-10912-MS 
Contract W-7405-ENG-36 
Portions of this document are illegible in microfiche 
- _ran Original copy available until stock is exhaust- 


The applications guide introduces its readers to the ve- 
hicle special nuclear material (SNM) monitors that are 

part of safeguards and security measures 
for nuclear material control at DOE facilities. Building 
on the foundation provided by an applications guide to 
pedestrian SNM monitors published in 1986 and a 
technical report on vehicle monitoring published in 
1982, the guide provides an overview of vehicle moni- 
toring in Part 1, a discussion of technical aspects of 
vehicle monitoring in Part 2, and a catalog of vehicle 
SNM monitors available to DOE facilities in Part 3. Ve- 
hicle monitor upkeep, calibration, testing, and perform- 
ance are important topics in Part 1. The short technical 
discussion in Part 2 is devoted to new developments 
and unique features of vehicle monitors. (ERA citation 
12:022339) 


744,057 
DE87007725/GAR PC A07/MF A01 
Los Alamos National Lab., NM. 

and Security Progress Report, Janu- 


ary 1985. 

Mar 87, 127p LA-10787-PR 

Contract W-7405-ENG-36 

Portions of this document are illegible in microfiche 
~ V7 Original copy available until stock is exhaust- 


From January to December 1985, the Los Alamos 
Safeguards and Security Program was involved in the 
activities described in the first four parts of this report: 
Safeguards Operations, Security Development and 
Support, Saf rds Technology Development, and 
International , ood Part 1 covers efforts of direct 
assistance to the Department of Energy and Nuclear 
Regulatory Commission licensee facilities. This assist- 
ance includes consultation on materials accounting 
problems, development and demonstration of special- 
ized techniques and instruments, and comprehensive 
Participation in the design and evaluation of advanced 
safeguards systems. In addition, a series of training 
courses in various aspects of safeguards makes the 
technology more accessible to those who must apply 
it. Part 2 treats activities aimed at the security of infor- 
mation and computer systems. Our focus this period 
was On continuing the activities of the Center for Com- 
puter Security, which provides the basis for encourag- 
ing and disseminating this emerging technology, and 
on the development and demonstration of secure 
computer systems. Part 3 describes the broad devel- 
opment efforts essential to continuing improvements 
in the practice of safeguards. Although these projects 
are properly classified as developmental, they address 
recognized problems that commonly occur in operat- 


ing facilities. Finally, Part 4 covers international safe- 
guards activities, including both support to the Interna- 
tional Atomic Energy Agency and bilateral exchanges. 
Enrichment pliant safeguards and international safe- 
guards for reprocessing plants required a significant 
Portion of our resources. All of these efforts are begin- 
ning to provide substantial returns on our investment in 
technology transfer, not only in raising the level of 
safeguards effectiveness but also in our benefiting 
from field experiences in operating environments. 
(ERA citation 12:022338) 


Reactor Materials 


744,058 

DE87008554/GAR PC AO02/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 
nah River Lab. 

— of Tritium-Charged 304L Stainless 


W. R. Kanne, C. L. Angerman, and B. J. Eberhard. 
Feb 87, 24p DP-1740 

Contract ACO9-76SR00001 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Attempts to repair the wall of C-Reactor Tank at the 
Savannah River Plant were halted when Gas Tungsten 
Arc (GTA) welds joining patches to the wall developed 
toe cracks in the heat affected zone (HAZ). The cause 
of the toe cracks was investigated by welding on 304L 
samples that were tritium charged and aged to 
produce helium. Helium embrittlement was shown to 
be the likely cause of weld toe cracking in C-Reactor 
Tank. GTA welds made on helium impregnated 304L 
produced toe cracks identical to those that caused 
leaking patches during C-Reactor Tank repair. Heating 
of a sample to remove deuterium and tritium without 
removing helium did not reduce cracking susceptibility. 
Low heat input and spot GTA welds also produced 
cracks, indicating possible problems using these tech- 
niques for reactor repair. However, cracks were not 
produced b' ¥ solid state resistance welds, or by a very 
low heat GTA pass that did not produce melting. This 
indicates that non-melting or low tensile stress tech- 
niques could be used for repair. (ERA citation 
12:026977) 


General 


744,059 

DE87004343/GAR PC A02/MF A01 

Hanford Engineering Development Lab., Richland, 
WA. 


Software Verification for Nuclear Indus’ 

N. P. Wilburn. Aug 85, 9p HEDL-SA-3299- P, CONF- 
850903-29 

Contract ACO6-76FF02170 

International topical meeting on computer applications 
for nuclear power plant operation and control, Pasco, 
WA, USA, 8 Sep 1985. 

Portions of this document are illegible in microfiche 
products. 


Why verification of software products throughout the 
software life cycle is necessary is considered. Con- 
cepts of verification, software verification planning, 
and some verification methodologies for products gen- 
erated throughout the software life cycle are then dis- 
cussed. (ERA citation 12:026378) 


744,060 

DE87007515/GAR PC A114 
Du Pont de Nemours (E.|.) and Co., Aiken, SC. Savan- 
nah River Lab 

Finite-Difference Program for Hydrogen Diffusion: 
Example Problems Manual. 

K. E. Kain. 5 Jan 87, 320p DPST-87-203 

Contract ACO9-76SR00001 

Paper copy only, copy does not permit microfiche pro- 
duction 


The finite-difference program “DIFF.BAS” calculates 
hydrogen and helium concentration profiles for hydro- 
gen systems. The program can be used to determine 





the possibility of hydrogen/helium embrittlement and 
estimate the health hazards associated with tritium 
permeation. For these safety analyses, a computer 
program has been written for special applications of 
interest to the Savannah River Laboratory and the De- 
partment of Energy complex. Over 160 possible com- 
binations of structure shape, isotope calculations, ma- 
terial properties and boundary conditions are available. 
This does not include the infinite variations in fill data, 
exposure sequences, time, temperatures and structure 
sizes which the program can accommodate. The ex- 
ample manual cannot address all of these possibilities. 
However, all options have been investigated and are 
included in this manual containing 61 example prob- 
lems. (ERA citation 12:024674) 
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744,061 

AD-A181 578/6/GAR PC A03/MF A01 
Fish and Wildlife Service, Washington, DC. 

Species Profiles: Life Histories and Environmental 


South Florida, Gulf of Mexico, Pacific Southwest 
and Pacific Northwest. 
1986, 46p FWS-82/11, WES/TR/EL-82/4 


This document consists of prefaces, maps, glossary 
and general anatomy of fish, crab, shrimp and clam. 
Species Profiles are summaries of the life histories and 
environmental requirements of selected coastal fishes 
and invertebrates of commercial, recreational, or eco- 
logical significance. They were prepared through an 
Interagency Agreement between the Waterways Ex- 
periment Station of the U.S. Army Corps of Engineers 
and the U.S. Fish and Wildlife Service. The Corps is 
developing estuarine water quality models and con- 
ducting studies to assess the environmental impacts 
of modifying estuarine circulation and transport proc- 
esses. The Profiles will be used to relate life history 
and environmental requirements of species to coastal 
numerical water quality models and to assist in evalu- 
ating the environmental impacts of altering estuarine 
habitats. The data for the preparation of Species Pro- 
files are taken from the published and unpublished lit- 
erature. For this program the marine coastline of the 
continental United States was divided into the follow- 
ing seven biogeographic regions. North Atlantic - Ca- 
nadian border to Cape Cod, Massachusetts; Mid-At- 
lantic - Cape Cod to Cape Hatteras, North Carolina; 
South Atlantic - Cape Hatteras to Cape Canaveral, 
Florida; South Florida - Cape Canaveral to Cedar Key 
on the Gulf of Mexico; Gulf of Mexico - Cedar Key to 
U.S.-Mexico border; Pacific Southwest - U.S.-Mexico 
border to Cape Mendocino, California; Pacific North- 
west - Cape Mendocino to Canadian border 


744,062 
AD-A181 579/4/GAR PC A02/MF A01 
California Cooperative Fishery Research Unit, Arcata, 
CA. 
Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
Pacific Southwest) - California Grunion. 

iological rept., 
R. A. Fritzsche, R. H. Chamberlain, and R. A. Fisher 
Feb 86, 23p FWS-82/11.28, WES/TR/EL-82-4.28 


This species profile is one of a series on coastal aquat- 
ic Organisms, principally fish, of sport, commerical, or 
ecological importance. The profiles are designed to 
provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the — 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: California Grunion; 
Leuresthes Tenuis (Ayres); Grunion, Smelt; Life 
Cycles; Spawing; Marine Biology; Habitat 
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744,063 

AD-A181 580/2/GAR PC A03/MF A01 
Maine Cooperative Fishery Research Unit, Orono. 
Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
(North Atiantic) - Alewife/Biueback Herring. 
Biological rept., 

D. M. Mullen, C. W. Fay, and J. R. Mori 
29p FWS-82/11.56, WES/TR/EL-82-4. 


This species profile is one of a series on coastal aquat- 
ic ee principally fish, of sport, commercial, or 

ical importance. The profiles are designed to 
poe coastal managers, engineers, and biologists 
with brief comprehensive sketch of the biological char- 
acteristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 
caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, environ- 
mental requirements, and economic importance, if ap- 
plicable. Keywords: Alewife; Blueback \ ; Fresh- 
water Herring; Grayback; Gaspereau; Sa ; Kyak; 


Branch op oe Bay Herring; Summer Herri aes 
Belly; Life Cyc’ Habitat; wning; Marine 


. Jul 86, 


744,064 

AD-A181 581/0/GAR PC A02/MF A01 

Maine Cooperative Fishery Research Unit, Orono. 
Histories and 


ept., 
L. S. Weiss-Glanz, J. G. Stanley, and J. R. Moring. 
wl 86, 25p FWS-82/11.59, WES/TR/EL-82-4.59 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 

| importance. The profiles are designed to 
pri coastal managers, engineers, and ee 
with a brief comprehensive sketch of the 
characteristics and environmental requirements o on 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. K ‘ds: Shad; Alose; Common 
shad; Atlantic shad; ware shad; Susquehanna 
shad; White shad; Buck shad (males only), Poplarback 
shad; Life cycles; Habitat; North Pole shad; Spawning; 
Marine , American shad; Alaska shad; North 
River shad; Alosa sipidissima. 


744,065 

AD-A181 582/8/GAR PC A02/MF A01 
Maine Cooperative Fishery Research Unit, Orono. 
Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
(North Atlantic) - Sea Scallop. 

Biological rept., 

D. M. Mullen, and J. R. Moring. Aug 86, 21p FWS- 
82/11.67, WES/TR/EL-82-4.67 


This species profile is one a series on coastal aquatic 
organisms, principally fish, of sport, commercial, or ec- 
ological importance. The profiles are designed to pro- 
vide coastal managers, engineers, and biologists with 
a brief comprehensive sketch of the biological charac- 
teristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 
by coastal development. Each profile has sections on 
taxonomy, life history, ecological role, environmental 
requirements, and economic importance, if applicable. 
Keywords: Atlantic deep sea scallop; Giant scallop; 
Smooth scallop; Ocean scallop; Smooth scallop Mol- 
lusca; Life cycles; Habitat; Reproductions; Marine biol- 
ogy 


744,066 

AD-A181 583/6/GAR PC A02/MF A01 

South Carolina Marine Resources Research Inst., 

Charleston 

— Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 

(South Atlantic) - American Oyster. 

Biological rept., 

V. G. Burrell. Jul 86, 25p FWS-82/11.57, WES/TR/ 

EL-82-4.57 


This species profile is one of a series on coastal aquat- 


ic organisms, principally fish, of sport, commercial, or 
ecological importance. The profiles are designed to 


744,070 


Biological Oceanography 


provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the ae 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: Crassostrea vir 
American oyster; Eastern oyster; Life cycles; Repro- 
duction; Habitats; Marine biology. 


744,067 
— 584/4/GAR PC A03/MF A01 
Maine Cooperative Me | Research Unit, Orono. 
Profiles: Life Histories and Environmental 
of Coastal Fishes and Invertebrates 
»f Mexico) - American Oyster. 
| rept., 
J. G. Sta 


iniey, and M. A. Sellers. Jul 86, 32p FWS- 
82/11.64, WES/TR/EL-82-4.64 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
ec I importance. The profiles are designed to 
pri coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the — 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
—— caused by coastal development. Each profile 

has sections on taxonomy, life history, | role, 
environmental requirements, and economic impor- 
tance, if : American oyster; Cras- 
sostrea vir : Eastern oyster; Life cycles; Repro- 
duction; Habitats: Marine biology. 


(Gull of Mexico 


744,068 

AD-A181 585/1/GAR 

Gulf Coast Research Lab., Ocean 
Profiles: Life Histories and 

ps rset of Coastal Fishes and Invertebrates 

e + op a - Black Drum. 


Chueh RS. Waller, and T. D. Mcliwain. Apr 86, 
aon FWS-82/11. 51, WES/TR/EL-82-4.51 


This species profile is one of a series on coastal aquat- 
ic phn ce ym principally fish, of sport, commercial, or 
importance. The profiles are bay < roe to 
pee coastal managers, engineers, and biologists 
with a brief sketch of the ae characteristics and 
environmental requirements of the species and to de- 
scribe how the species may be expected to react to 
environmental changes caused by coastal develop- 
ment. Each profile has sections on taxonomy, life his- 
tory, ecological role, environmental requirements, and 
economic importance, if applicable. Keywords: Pogon- 
ias cromis; Black drum; Sea drum; Goew on drum; Oyster 
cracker; Drum fish; Banded drum; Striped drum; 
drum; and Butterfly drum; Life cycles; Habitats; Repro- 
duction; Marine biology. 


PC ~ A01 


744,069 

AD-A181 586/9/GAR PC A03/MF A01 

Florida State Univ., Tallahassee. Dept. of Biological 

Science. 

Species Profiles: Life Histories and Environmental 
of Coastal Fishes and Invertebrates 


Requirements 

‘South Florida) - Spiny Lobster. 

f ical rept. 

J. M. Marx, and W. F. Herrnkind. Aug 86, 30p FWS- 
82/11.61, WES/TR/EL-82-4.61 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
ecological importance. The profiles are designed to 
provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the — 
characteristics and environmental requirements of th 

species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: Spiny lobster; Panulirus 
argus; Crayfish; Florida spiny lobster; Western Atlantic 
spiny lobster; Caribbean spiny lobster; Rock lobster; 
‘Bug’; Life cycles; Reproduction; Habitats; Marine biol- 
ogy. 


744,070 


AD-A181 587/7/GAR PC A03/MF A01 
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Florida Cooperative Fish and Wildlife Research Unit, 
Gainesville. 

Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 

“py )- Spotted Seatrout. 
rept., 

D. R. Johnson, and W. Seaman. Aug 86, 28p FWS- 
82/11.43, WES/TR/EL-82-4.43 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
| importance. The profiles are designed to 
coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 


PC A03/MF A01 
Florida State Museum, 


Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
= Florida) - Southern, Gulf, and Summer 


Biological rept., 
C. R. Gilbert. Jul 86, 35p FWS-82/11.54, WES/TR/ 
EL-82-4.54 


This species profile is one of a series on coastal aquat- 


; Common ; 
halibut; Brial; puckermouth: Life cycles; Reproduction: 
Habitats; Marine biology. 


744,072 

AD-A181 589/3/GAR PC A03/MF A01 
Washington Cooperative Fishery Research Unit, Seat- 
tle. 


auley, 8. M. Bortz, and M. F. Shepard. Aug 
86, 34p FWS-82/11.62, WES/TR/EL-82-4.62 


This species profile is one of a series on coastal aquat- 
ic Organisms, principally fish, of sport, commercial, or 
ecological importance. The profiles are designed to 
provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the ical 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor 
tance, if licable. Keywords: Steelhead Trout; Sone 
gairdneri; Stal rainbow trout; Silver trout; Salmon 
trout; Ironhead; Steelie; Steelhead; Life cycles; Repro- 
duction, Habitats; Marine biology. 


744,073 
AD-A181 590/1/GAR PC A03/MF A01 
Washington Cooperative Fishery Research Unit, Seat- 


G. B. Pauley, D. A. Armstrong, and T. W. Heun. Aug 
86, 30p FWS-82/11.63, WES/TR/EL-82-4.63 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
ecological importance. The profiles are designed to 
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Provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the bio! i 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: Dungeness Crab; 
Cancer magister; Pacific edible crab; Edible crab; 
Market crab; Commercial crab; Crustacea; Life cycles; 
Reproduction; Habitats; Marine biology. 


744,074 
AD-A181 591/9/GAR PC A02/MF A01 
Washington Cooperative Fishery Research Unit, Seat- 


, ob , G. B. Pauley, and D. Moran. Aug 86, 
23p FWS-82/11.69, WES/TR/EL-82-4.69 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
importance. The profiles are designed to 

coastal managers, engineers, and a 

with a brief comprehensive sketch of the 


cies may be expected to react to environmental 
changes caused by coastal it. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: Amphipods; Amphipo- 
da; Crustacea; Life Cycles; Habitats; Reproduction; 
Marine biology. 


744,075 

AD-A181 592/7/GAR PC AO03/MF A01 

Hampton Univ., VA. t+ of ay Sciences. 
Profiles: Life Histories and Environmental 

Requirements of Coastal Fishes and Invertebrates 


- rept. 
B. J. ‘aham, and P. L. Dillon. Aug 86, 27p FWS- 
82/11.68, WES/TR/EL-82-4.68 


This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
importance. The profiles are designed to 
pri coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the bi ical 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
one caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. Keywords: Softshell clam; Mya 
arenarial; Steamer; Long clam; Gaper; Long-neck 
clam; ; Life cycles; Habitat; Reproduction; 
Marine biology. 


744,076 
AD-A181 593/5/GAR PC A03/MF A01 
Maine Cooperative Fishery Research Unit, Orono. 


ept., 
J. itanley, and M. A. Sellers. Jul 86, 33p FWS- 
82/11.65, WES/TR/EL-82-4.65 


This species is one of a series on coastal aquatic orga- 
nisms, principally fish, of sport, commercial, or ecologi- 
cal importance. The profiles are designed to provide 
coastal managers, engineers, and ists with a 
brief comprehensive sketch of the biological charac- 
teristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 
caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, envi- 
ronmental requirements, and economic importance, if 
applicable. Keywords: Crassostrea virginica; American 
oyster; Eastern oyster; Life cycles; Reproduction; 
Marine biology; Habitats. 


744,077 

PB87-194932/GAR PC A99/MF A01 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 


Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal Investi- 
ors. Volume 46. 

jul 86, 6550p OCS/MMS-86/0063 

See also PB87-192266 and PB87-194940 through 
PB87-194965. Sponsored by Minerals Management 
Service, Anchorage, AK. Alaska Outer Continental 
Shelf Office. 


Contents: 
Source, composition, and flux of organic detritus 
in lower Cook Inlet; 
Lower Cook Iniet meroplankton; 
sa population ——: distribution of 
opepods, euphausiids, ai and other 
holoplankion on the Kodiak Shelf. 


744,078 


PB87-194940/GAR 
(Order as PB87-194932/GAR, PC san 1 
1) 
National Ocean Service, Anchorage, AK. Ocean As- 


sessments Div. 

Source, and Flux of Organic Detritus 
in Lower Cook inlet. 
Final rept., 

J. D. Larrance, and A. J. Chester. Jul 79, 65p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v46 p1-71 Jul 86. 


A series of sediment trap deployments was combined 
with intensive water column sampling to obtain meas- 
urements of the production and input of organic detri- 
tus to the sea floor in relation to the bio-physical envi- 
ronments of lower Cook Inlet. The sai provided 
measurements of downward fluxes of total particulate 
matter; organic carbon and nitrogen; chlorophyll a and 

a; fecal pellets; and other microscopi- 
cally identifiable particles including phytoplankton 
cells, crustacean molts, and microzooplankton. Com- 
parisons of organic carbon and = content of the 
sediment trap samples among the three sampling lo- 
cations generally reflected the primary productivity in 
overlying waters. These results indicate the transfer of 
substantial organic matter from surface waters to the 
benthos, much of it via zooplankton fecal pellets. Such 
particles, if contaminated with oil, act as transfer 
agents for oil from the surface thus impacting the 
benthic community. 


744,079 


PB87-194965/GAR 
(Order as PB87-194932/GAR, PC — 
01) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Seasonal Population Density Distribution of 


Cope- 
E and Other Holo- 
parties Sethe ean Se 


inal rept., 

A. H. Vogel, and G. McMurray. Feb 82, 230p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment pr oy Final Reports of Principal investi- 
gators, v46 p423-659 Jul 86. 


Over 800 zooplankton samples collected from four 
bays and the continental shelf off the Kodiak archipel- 
ago, Alaska. U.S.A. were analyzed for holoplankton 
species composition, disposition and abundance. The 
results of this analysis were compared to the distribu- 
tion of marine animals belonging to higher trophic 
levels in an effort to assess the significance of select- 
ed holozooplankters to the pelagic food chain. 


744,080 

PB87-194973/GAR PC A99/MF A01 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 

Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal investi- 


st Volume 47. 

jov 86, 622p OCS/MMS-86/0064 

See also PB87-194932 and PB87-194981 through 
PB87-195012. Sponsored by Minerals Management 
Service, Anchorage, AK. Alaska Outer Continental 
Shelf Office 


Contents: 





Erosion, deposition, faulting, and instability of 
shelf sediments: 

eastern Gulf of Alaska; 

Seafloor geology and geologic hazards in the 
eastern Gulf of Alaska; 

Geology of the Alsek sediment instability study 


area; 
Taxonomy, eci , andd z ‘aphy of the 
Holocene and istocene ostracode fauna of 


the Gulf of Alaska. 


744,081 
PB87-195012/GAR 
(Order as PB87-194973/GAR, PC A99/MF 
A01) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 


Self 

The Taxonomy, Mewes» and Zoogeography of the 
Holocene and jocene Ostracode Fauna of the 
Gulf of —" 

Final rept., 

E. M. Brouwers, and B. F. Moinia. Mar 82, 577p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
included in Outer Continental Shelf Environmental As- 


sessment Program. Final Reports of Principal investi- 
gators, v47 p57-638 Nov 86. 


The primary goal of the study has been to provide per- 
tinent information on the age, environment, and sedi- 
ment trai of continental shelf sediments of the 
northeast Gulf of Alaska based on the ostracode as- 
sembiages. In addition, these studies provide informa- 
tion tabulating the ostracode species present as well 
as associated faunal and floral elements. These data 
on the patterns of distribution and abundance of 
benthic organisms provide a baseline prior to the de- 
velopment of oil and gas leases on the continental 
shelf of the Gulf of Alaska. 


744,082 

PB87-213393/GAR PC A05S/MF AO1 
South Carolina Marine Resources Research Inst., 
Charleston. 

Special Literature Analysis —— Report on 
Benthic Communities in Certain Areas of the 


D. M. Knot, and P. H. Wendt. 15 Jul 85, 88p OCS/ 
MMS-85/0051 

Contract DI-14-12-0001-29185 

cc by Minerals Management Service, Reston, 


A literature survey of benthic invertebrate studies con- 
ducted in three slope areas off the southeastern 
United States has shown that bathymetric differences 
in species composition, density, and diversity are more 
pronounced than differences related to latitudinal or 
seasonal change. Bathymetric zonation is more evi- 
dent in the two northern study areas than it is in the 
southern area, which spans a much narrower depth 
range. Generally, there appears to be an upper-siope 
and a lower-siope faunal assemblage, separated by a 
zone of transition characterized by little endemism and 
rapid faunal change with depth. Bottom currents prob- 
ably control the density, diversity, and distribution of 
benthic organisms on the continental slope by influ- 
encing the dispersal of eggs and larvae, the distribu- 
tion of organic detritus, and the disposition of sedi- 
ments along depth contours parallel to the continental 
margin. 
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744,083 

AD-A181 286/6/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Spatial Realizations of Ship Radiation and Diffrac- 
tion Waves in Random Ambient Sea Waves. 
Memorandum rept., 

H. T. Wang. 20 May 87, 39p Rept no. NRL-MR-5950 


This report presents the calculation procedure and nu- 
merical examples for the far field radiation and diffrac- 
tion waves due to a ship in the presence of a random 
sea. The procedure essentially consists of extending a 
previously derived method for the ship waves due to a 
single exciting wave to the multi-wave random sea. 
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Wave patterns are calculated for four ship hulls, includ- 
ing the case of a twin hull, in the presence of Sea 
States 2, 4, and 8. The results are presented in the 
form of three dimensional, two dimensional, and con- 
tour plots of the ship, sea, and superposed wave pat- 
terns. In a Sea State 4, the three smaller hulls make 
only a relatively small change to the ambient wave pat- 
tern while the CVAS59 aircraft carrier makes a lar 
change. Keywords: Far field waves; Radiation and 
fraction; Random ambient sea waves; Spatial realiza- 
tions. 


744,084 

AD-A181 382/3/GAR PC A03/MF A01 

Scripps Institution of Oceanography, La Jolla, CA. 
Ocean Modeling and Remote Sensing 


aad progress rept. no. 1, 
W. A. Nierenberg, C. Gautier, J. J. Simpson, R. C. 
Somerville, and G. K. Vallis. 14 Apr 87, 31p 


This is a semi-annual report based on the activities of 
10 research groups. 1. Development for the Mercury 
Array processor for advanced image Processing. 2. 
The use of synthetic Aperture radar for studying ocean 
waves and wave current interactions. 3. The study of 
wind sets on the North Pacific Ocean. 4. Development 
of a Kaiman Filtering al Analysis Program. 5. Ac- 
quisition of a VAX-11/750 to study Marine Climatology 
and Ocean Currents. 6. The reduction of angian 
DRIFTER DATA for the California Current. 7. Intergra- 
tion of in-site and remote sensing data for the study of 
Marine Systems. 8. The study of the mixed layer model 
of the ocean. 9. Experiments on the Assimilation of Al- 
timeter Data into a Quasi-Geostrophic, Eddy Resolving 
Numerical Model. 10. Data Assismilation on Basin 
Scaling Modeling. 


44,085 
AD-AI81 446/6/GAR 
Scripps Institution of Oceanogr: 
Circulation 


Pacific Thermociine 
Rept it. for 30 Jun-4 Aug 83, 
Niiler. Nov 86, 113p Rept nos. SIO-REF-86-27, 
PACODF. PUB-220 
a NO00014-80-C-0440, Grant NSF-OCE82- 
1791 


From July 1982 to October 1985, two current meter 
moorings were deployed in the northeastern Pacific at 
42 deg N and 28 deg N, 152 deg W. Between six and 
ten vector-averaging current meters and Aanderaas 
were placed on each taut-wire sub-surface mooring, 
and these were exchanged about every twelve 
months. The purpose was to measure the vertical and 
temporal structure of low-frequency motions in the 
eastern Pacific basin. To interpret the current meter 
data in terms of dynamic principles, the vertical struc- 
ture of the density gradient in the entire water column 
is required. Current meters measure only the tempera- 
ture. In July 1983, a CTD survey was carried out in sup- 
port of the mooring “to during the redeployment 
cruise of the moorings. A 600 km equatorial, triangular 
pattern of stations was occupied around each moor- 
ing, with CTD casts from the surface to the ocean 
floor. Interspersed with the CTD stations were 1700m 
XBT stations (Sippican model T-5). Three XBT-CTD 
calibration stations were also done. The CTD data are 
presented in this reports. Keywords: Ge 
data; Northeast Pacific Ocean; Sea water 
Electrical conductivity; Ocean currents. 


PC A06/MF A01 
,la “as CA. 


744,086 
AD-A181 561/2/GAR PC A04/MF A01 
Florida State Univ., Tallahassee. Dept. of Oceanogra- 


phy. 

Merging of Isolated Lenses. 
Technical rept., 

D. Nof. Apr 86, 61p Rept no. DN-86-04 
Contract N00014-82-C-0404 


Interaction of two isolated lens-like eddies is examined 
with the aid of an inviscid nonlinear model. The baro- 
tropic layer in which the lenses are embedded is infi- 
nitely deep so that there is no interaction between the 
eddies unless their edges touch each other. It is as- 
sumed that the latter is brought about by a mean flow 
which relaxes after pushing the eddies against each 
other and forming a ‘figure eight’ structure. Using argu- 
ments based on continuity and conservation of energy 
along the eddies edge it is shown that, once a ‘figure 
eight’ shape is established, intrusions along the 
eddies’ peripheries are generated. These intrusions re- 
semble ‘arms’ or ‘tentacles’ and their structure gives 
the impression that one vortex is ‘hugging’ the other. 
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on the tentacles become longer and 

imately, the eddies are entirely convert- 

Spiral-like tentacles. These spiraled 

jacent to each other so that the final 

result is a : ate vortex containing the fluid of two 

parent eddies. Because of the inherent nonlinearity 
and the fact that the problem is three dimensional (x, y 

t), the complete details of the above process cannes 

be described analytically. It is, however, possible to 

show — that the intrusions and tentacles are 

inevitable. 


744,087 

AD-A181 575/2/GAR 
David W. Taylor Naval Shi 
ment Center, Bethesda, M’ 


PC A03/MF A01 
Research and Develop- 


ept., 
D. M. Hendrix. Jun 87, 30p Rept no. DTNSRDC/ 
SPD-1225-01 


A computer code to compute —— waves generat- 


body 
ble as a distribution of constant density source seg- 
ments along its centerline. The waves generated by a 
= can be approximated in a similar manner using the 
thin ship approximation by positioning several source 
lines vertically one above the other. This code was 
used to compute the 8 of waves generated by five 
bare hulls. In addition, the ne eee 
al 


other oe change the newt of the regular toma 
waves by changing lective wave-making 

The effect of th sail is found to be small at a large dis- 
tance; however, there is noticeable local effect. Key- 
word: Ocean waves; Submarine hulls; Potential flow. 


744,088 

AD-A181 740/2/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Stability and Decay Properties of Foam in Sea- 
water. 


Interim rept. Mar 84-Mar 86, 

R. D. Peltzer, and O. M. Griffin. 24 Apr 87, 49p Rept 
no. NRL-MR-5949 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Surface foam is formed by the entrainment of air in the 
form of small bubbies at and just beneath the water 
surface during white-capping, when steep waves 
break and when a di it ship moves through 
the water. The residence time of a single-or multi-layer 
foam at the surface depends on the stability of the 
bubbles in that layer. This report presents the results 
of a study which examined the influence of salt content 
on the foaming ability of water and on the stability of a 

three-dimensional foam produced by blowing air 
through controlled laboratory samples of simulated 
sea water together with a sample of sea water ob- 
tained from an Atlantic coastal site. The results clearly 
show that —— the salt content of a clean water 
sample between 0 and 16 ppt. significantly influences 
its foaming ability and the corresponding stability of a 
layer of surface foam. For salinities between 16 and 36 
ppt. there is no appreciable ~~ + in the foaming 
characteristics of a water sample. behavior of the 
real seawater sample closely followed that of the simu- 
lated seawater samples. The stability characteristics of 
a multilayer surface foam are summarized in the 
report. 


744,089 
AD-A181 764/2/GAR PC A19/MF A01 
Oregon State Univ., Corvallis. School of Oceanogra- 


Microstructure Casts — AIWEX (Arctic Inter- 
nal Wave Experiment): A 


T. M. Dillon, M. D. Brown, and H. C. Garrow. Apr 85, 
440p Rept nos. DATA-122, REF-86-7 
Contract N00014-84-C-0218 


The Arctic Internal Wave Experience (AlWEX) was de- 
signed to sti the internal wave and microstructure 
fields in in the Beaufort Sea in the early spring. A major 
goal of the experiment was to verify the hypothesis 
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that the internal wave and microstructure fields be- 
neath the ice are far less ic than in temperate 
oceans. Major goals of the microstructure measure- 
ments were: to characterize the double-diffusive stair- 
case region in the depth range 300-450m; to estimate 
the heat flux from the deep Atlantic water into shal- 
lower depth zones; and to assess the influence of me- 


Spring season; Sea water eddies; yoo 
data; Electrical conductivity; Temperature/Salinity 
data; Staircase temperature profiles. 


AD-Ai81 775/8/GAR PC A07/MF A01 


Coastal E ag Center, Vicksburg, MS. 
Tsunami i Predictione for the Coast of Alaska 


Kodiak Island to Kotetilioen. 
Final rept. May 85-Jul 86, 
“ L. Crawford. Apr 87, 137p Rept no. CERC-TR-87- 


The 100- and 500-year combined tsunami and tide ele- 
vations were predicted at sites along the coast of 
Alaska between Kodiak Island and Ketchikan. Lack of 


compared 
historical tide gage recordings. Historical data of tsu- 
nami activity along the entire Aleutian trench were 


Not available NTIS 
Florida State Univ., Tallahassee. Dept. of Oceanogra- 


of 
D. Nof. Jan 87, 16p 
Contract NO0014-82-C-0404 


vailability: Pub. in Jni. of Physical Oceanography, v17 
n1 p37-52 Jan 87. 


The behavior of resulting from channels cutting 
through broad continents and emptying into wedgelike 
oceans, or channels cutting in ike continents 
and into broad oceans, is examined. The 
Is ! and inviscid, and the vertical struc- 

is approximated by two layers; the upper layer is 
active and the lower is passive. Examination of the 
equations shows that, since outflows are ex- 

i gravity and mass flux), there exists 

"in the open ocean. This 

square root of (g'Hb/fU(sub 

channel width, g’ the 

depth, of the Coriolis 

0) the flow speed within the 


than 90 deg, fue cuthow ohiects tone right ~y 
downstream); if the is larger than 
deg, the outflow deflects to the left. In contrast, when 
the channel is cutting through a delta like continent 
and emptying into a broad ocean, the outflow bifur- 
cates. 


744,092 
N87-23055/3/GAR 
(Order as N87-23034 MF A01) 


a Coupled GCM (General Circula- 
tion Model) Suitable for Modelling Studies in Toga. 
C. Gordon. Jul 86, 5p 

In World Climate Program Workshop on Comparison 
of Simulations by Numerical Models of the Sensitivity 
of the Atmospheric Circulation to Sea Surface Temper- 
ature Anomalies, p184-188. 


A coupled model in which the tropical Pacific Ocean is 
represented by a high resolution version of Cox's 
(1984) ocean general circulation model (GCM) and the 


230 VOL. 87, No. 19 


Oxford Univ. Saupe 


ee cee Sos Meteor: Office 
as atmospheric GCM is outlined. ocean 
and experiments peg it are described. The 
pe ey ey PL a 
simulated by the atmospheric model are discussed. 
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N87-23102/3/GAR PC A04/MF A01 
Admiralty Research Establishment, Portland (Eng- 


Sir-B Mission: Towards an Understanding of Inter- 
a. ai 
wid eA tuanoy: Becen Bip Art , J. C. Scott, 
Dec 86, 51p ARE-T 1-86 122, 
AOON-74513 


Contract MOD(PE)-NUW-72A/ 1287 


ing on the development of the wave 
action spectral ity. Considerable success is 
achieved in understanding how various signatures 
arise. 


744,094 


PB87-198180/GAR PC E06/MF E06 
National Research Inst. for Oceanology, Stellenbosch 


(South Africa). 

Mouth Stability Progress Report 
Wo. 3 beeody Navier-Stokes Equations: The Galer- 
kin Method. 
Research rept., 
J. W. Gonsalves. Nov 85, 53p CSIR-RR-566, ISBN-O- 
7988-3515-X 
See also PB87-159307. 
North American Continent sales only. 


BR ene} einai ft Re Daa Cae 
Mouth Stability project whose basic objective is the 


mode! of the two-dimensional steady Navier- 
Stokes equations is ueveloped and tested for various 
configurations. Although no experimental verifications 
were possible the program proved reliable and the re- 


{ and initial tests indicate that the model is 
well suited for closed area simulations. 


744,095 


PB87-204004/GAR PC A06/MF A01 
National Oceanic and Atmospheric Administration, Se- 
attle, WA. Pacific Marine Environmental Lab. 
Equatorial Current and T Data: 108 

W to 110 deg W, October 1979 to November 1 
Data rept., 

H. P. Freitag, M. J. McPhaden, and A. J. Shepherd. 
Apr 87, 105p NOAA-DR-ERL-PMEL-17 


ey January, 1979, surface-moored arrays have 

surface winds, air temperature and 
A ocean currents and temperature near the equa- 
tor between 85 W and 140 W as part of NOAA's Equa- 
torial Pacific Ocean Climate Studies. The report covers 
current and temperature measurements made be- 
tween 108 and 110 degrees W from October, 1979, to 
November, 1983. Positions, deployment dates and re- 
covery dates for these moorings are listed. 
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PB87-194809/GAR 
TransTech Marine Co., Elwyn, PA. 


PC A02/MF A01 


RAPID: A Rational Automated 
grated Design. Executive 

Final rept. Sep 84-Feb 87, 

G. F. Uttmark, and F. Mistree. Feb 87, 12p MA-RD- 
770-86025 

Contract DTMA91-84-C-41040 

See also PB87-194817. Prepared in cooperation with 
Houston Univ., TX. Dept. of Mechanical Engineering. 
Sponsored by Maritime Administration, Washington, 
DC. Office of Advanced Ship Operations. 


Package for inte- 


The Executive Summary describes a project to devel- 
op a technically advanced system combining a new 
approach to preliminary ship design, ship cost estimat- 
ing, and shipping project economic validation. The 
system uses multiple-objective | programming 
techniques to optimize design vari simultaneous- 
ly, resulting in improved technical achieved in 
less time and with less labor than traditional methods. 
Information produced includes: principal dimensions, 
linear ratios, form coefficients, powering calculation, 
propelier design, hydrostatics, sectional areas, free- 
board calculation, stability analysis, longitudinal 
strength calculation and estimates of 

groups. RAPID runs on a VAX 11-780 computer. 
— has been made completely menu-driven for 

M or compatible microcomputers via remote access. 
The system is also available for in-house license or on 
service bureau basis. 
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PB87-194817/GAR 
TransTech Marine Co., Elwyn, PA. 


PC A04/MF A01 


Final rept. Sep 84-Feb 87, 

G. F. Uttmark, and F. Mistree. Feb 87, 71p MA-RD- 
770-86026 

Contract DTMA91-84-C-41040 

See also PB87-194809. Prepared in cooperation with 
Houston Univ., TX. Dept. of Mechanical Engineering. 
Sponsored by Maritime Administration, Washington, 
DC. Office of Advanced Ship Operations. 


The project develops an integrated system for techni- 
cal preliminary ship design, ship cost estimating, and 
shipping project economic validation using multiple- 
objective goal programming techniques to optimize 
design variables sii . fesulting in improved 
technical design achieved in less time and with less 
labor than traditional methods. Information produced 
includes: principal dimensions, linear ratios, form coef- 
ficients, powering calculation, hydrostatics, sectional 
area, freeboard calculation, stability analysis, itudi- 
nal strength calculation, and weight estimates. A first 
level ship cost estimate is produced based on major 
weight groups. Pro forma financial statements pro- 
duced include income statement, loan repayment, op- 
erating costs, cash flow analysis, system productivity, 
and profitability. RAPID runs on a VAX 11-780. Inter- 
face programs are available for IBM or compatible 
microcomputers for remote access. 


744,098 


PB87-863676/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Marine Propellers: 
drodynamics. 
from the E: 


Properties and Hy- 
1970-June 1987 (Citations 
index Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 89p 

Supersedes PB85-851004. 


This bibliography contains citations a af the hy- 
drodynamics and associated marine 
propellers. Topics include noise and fount analyses 
and interactions with ship hulls, wake studies, and pro- 
pelier-induced pressure distributions and velocity 
fields. Considerable attention is given to cavitation 
processes associated with propeller dynamics. Theo- 
retical analyses and laboratory investigations are pre- 
sented. (This updated bibliography contains 221 cita- 
tions, 38 of which are new entries to the previous edi- 
tion.) 


744,099 


PB87-863932/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 





Shipboard Fires. 19 1987 (Citations 
_ January 1970-July 

Rept. for Jan 70-Jul 87. 

Jul 87, 121p 
Supersedes 


PB86-870086. 


This bibii citations centering ae 
shipboard wes. "Topics ix include sophisticated onght. 


ing techniques; automated detection systems for heat, 
smoke, and combustion; automated extinguishing sys- 
tems; and fire resistant materials for shipboard appli- 
cations. Marine vessels in the commerical, mduestal. 
naval, and private sectors are discussed. (This updat- 
ed bibliography contains 238 citations, 14 of which are 
new entries to the previous edition.) 
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PB87-192423/GAR 

(Order as PB87-192415/GAR, PC — 

04) 

Nate Degas Seven, Anchorage, AK. Ocean As- 
sessments Div 
Seafloor Geologic Hazards on the Northern Aleu- 
tian Shelf. 


, 336p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v52 p1-342 Dec 86. 


The National Oceanic and Atmospheric Administration 
(NOAA) contracted the Earth Vechaainey Corporation 
(Ertec)1 to perform a hazards evaluation for 
the Northern Aleutian . The objective of this haz- 
ards evaluation was to identity geologic 

which could affect the safe development of lease 
areas on the shelf. These geologic hazards potentially 
involved faulting, weak seafloor sediments, slope in- 
stabilities and scour. 


744,101 
PB87-192449/GAR 
(Order as PB87-192415/GAR, PC anole 


04) 
National Ocean Service, Anchorage, AK. Ocean As- 


sessments Div. rien = 1904, 
NOAA Ship SURVEYOR Cruise. 

Final rept., 

R.L. tay = P. Barnes, R. E. Hunter, D. Rearic, and 
T. Reiss. Oct 85, 98p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v52 1-462 Dec 86. 


Geologic processes on high latitude shelfs are poorly 
understood because of the harsh environment, sea 
ice, and the limited number of previous studies. Stud- 
ies of the high latitude shelf environment of the Chuk- 
chi Sea were initiated to provide the Government and 
the public with adequate knowledge to safely lease off- 
shore lands. The of the scientific program 
include the following: (A) determination of the location, 
density and depth of modern sea floor ice gouging; (B) 
observe recent changes in bathymetry and sea bed 
morphology and determine their origins; (C) obtain 
seismic profiles of the modern sediment cover and of 
bedrock to determine the history of ice gouging; and 
(D) identify potential sand gravel resources. 


744,102 
PB87-192456/GAR 
(Order as PB87-192415/GAR, PC Asg/Mr Area 
) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
drocarbon Gas in Surface Sediments of the 
Chukchi Sea. 
Final rept., 
= Golan-Bac. = os. > Pee 
ponsored by Minerals Management Service, Anc’ 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v52 p463-470 Dec 86. 
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Survey study is part of a U.S. Geological 
vestigation the Chukch Seain 1984 on te 
NOAA Shp IRVEYOR (Phillips et al, this report) 
During August 26 to Sept. 17, 1984, 40 box cores, 2 
OS den al tetas on th aoe 
shelf sediments of the Chukchi Sea. Of these. 
nineteen box cores and one gravity core were sampled 
for pr earns gas analysis. Specifically, the hydro- 
gases examined were methane, ethane, 
ad Propane, propene, isobutane and n-butane. 
Ley an a ea ponte a my ete 
| surveys indicated the possibility of 
enemy sediments and to ascertain the composition and 
origin of these gases. 


744,103 
PB87-194981/GAR 

(Order as PB87-194973/GAR, PC i 

01) 

National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Erosion, Deposition, F and Instability of 
Shelf Sediments: Eastern of Alaska. 
Final rept., 
B. F. Moinia. Mar 82, 12p 
Sponsored by Minerals Ma it Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v47 p1-15 Nov 86. 


Contents: 
Seafloor and geologic hazards in the 
eastern Gulf of Alaska; 
Geology of the Alsek sediment instability study 


area; 

The taxonomy, ecology, and zoogeography of the 
holocene and pleistocene ostracode fauna of 
the Gulf of Alaska; 

Summary of objectives, conclusions, and 
implications with respect to OCS oil and gas 
development. 


744,104 
PB87-194999/GAR 
(Order as PB87-194973/GAR, PC — 
1) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 


Eastern Gulf of Alaska. 


Final rept., 

B. F. Moinia. Mar 82, 20p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment rptesr Final Reports of Principal Investi- 
gators, v47 pt 37 Nov 86. 


The first of the final report is to delineate, 
describe, and illustrate the seafloor and 
hazards in the eastern Gulf of Alaska from west 
akutat Bay to Cross Sound Sea Valley that must be 
poe on before any offshore petroleum-related de- 
velopment activities are undertaken. The second 
object of the study is to describe in detail the geology 
of the Alsek Sediment Instability Study Area, an area 
offshore of the mouth of the Alsek River that contains 
gas pockmarks, crafters, and other multiple examples 
of sediment instability. 


744,105 
PB87-195004/GAR 

(Order as PB87-194973/GAR, PC weer —4 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Erosion, Deposition, F and Instability of 
Shelf Sediments: Eastern of Alaska. Section 2. 
ee ee ee ee ee 


Final ' rept., 

B. F. Molnia. Mar 82, 16p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment teeny Final Reports of Principal investi- 
gators, v47 p39-55 Nov 86. 


In May and June 1980, a 20 sq km seafloor area off- 
shore of the mouth of the Alsek River was mosiacked 
as part of a detailed multisystem investigation of the 
northeastern Gulf of Alaska continental shelf. Sedi- 
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ment samples were collected by Van Veen grab sam- 
plers and small corers from within the study area. Uni- 
boom seismic profiles were made between the study 
area and the coastline. The largest features present 
are closed collapse depressions up to 300 m in maxi- 
mum dimension, and elongate flows, also up to 300 m 
long. In the northwestern part of zone 2 the relation- 

ship between sediment-failure features and the sand 
pon fe eng may pope nny 


744,106 
PB87-195038/GAR 
(Order as PB87-195020/GAR, PC eae 
1) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 


G. V. Latham, H. J. Dorman, and A. B. K. Ibrahim. 
Mar 80, 25p 

Sponsored by Minerals M t Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v49 p1-28 Dec 86. 


Many special working groups and panels have pointed 
floor accelera- 


seismograph tions i 
present program (1979-1980), 
described in the following sections of therepen. 


744,107 
PB87-195046/GAR 

(Order as PB87-195020/GAR, PC a8 
National oa Service, Anchorage, AK. Ocean As- 


ae ss | 


rept., 
1 C LS, end C.D. Stephane 1983, 53p 
— 


age, AK. Alaska Outer Continental Shelf 

Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v49 p 83 Dec 86. 


The objective of the research has been to in- 
formation necessary for improved assessment of the 
hazards posed by earthquakes to development of oil 
and gas within the northeast Gulf of Alaska (NEGOA) 
and adjacennt onshore areas. 


744,108 
PB87-195061/GAR 
(Order as PB87-195020/GAR, PC A24/MF 


A01) 
National Ocean Service, Anchorage, AK. Ocean As- 


sessments Div. 

Seismotectonic of the Seismic and Vol- 

canic Hazards in the Islands - Eastern Aleu- 

tian islands Region of the Bering Sea. 

Final rept., 

Goomerege wane ie Me name Gente Anchor- 
by Minera! nagemen e, 

age, AK. Alaska Outer Continental Shelf Office. 

Included in Outer Continental Shelf Environmental As- 

sessment Program. Final Reports of Principal Investi- 

gators, v49 p135-367 Dec 86. 


The report presents and summarizes seismic and vol- 
canic data collected by Lamont-Doherty in the eastern 
Aleutian arc and adjacent Bering Sea between 1973 
and 1982. The data were collected with support by the 
NOAA-OCSEA Program during the period 1975-1982. 
The network data are analyzed in combination with te- 
leseismic and historic (preinstrumental) data to: obtain 
a tectonic model of the subduction process; give a 
comprehensive definition of seismic and voicanic 
sources; and determine the probabilities for the occur- 
ance of earthquakes and of voicanic eruptions where 
the data allow such determinations. 
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PB87-195079/GAR 
(Order as PB87-195020/GAR, PC A24/MF 
A01) 
National —_ Service, Anchorage, AK. Ocean As- 


sessments 

Seismic Risk Studies, Western Gulf of Alaska. 

Final rept., 

H. Pulpan, and J. Kienle. Aug 84, 62p 

Sponsored by Minerals Management Peardee, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v49 p369-434 Dec 86. 


The report summarizes the seismic hazard studies per- 
formed by the authors under the OCSEA program in 
the Semidi Island to Lower Cook Iniet section of the 
Alaska-Aleutian arc system. Central to their work was 
the collection of seismic data by operating a network 
of short-period seismograph stations in the above 
area. These data now permit the delineation and char- 
acterization of the seismic source zones of the area 
within the framework of plate tectonics. The contribu- 
tion of the study lies in the description and character- 
ization of the seismic source zones, thus providing im- 
portant data for seismic exposure calculations. 


744,110 
PBS87-195087/GAR 

(Order as PB87-195020/GAR, PC — 

1) 

National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Volcanic Hazards from Future Eruptions of Augus- 
tine Volcano, Alaska. 
Final rept., 
J. Kienle, and S. E. Swanson. May 80, 136p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v49 p435-574 Dec 86. 


Augustine Voicano, located on an uninhabited island in 
lower Cook Iniet, has erupted 5 times since 1812, the 
first documented eruption after the discovery in 1778. 
Augustine is one of the most active volcanoes in the 
eastern Aleutian arc. Constancy of eruptive style, 
volume, and geochemistry has characterized the erup- 
tions, suggesting that the feeding magma reservoir has 
not changed significantly its very young eruptive 
history - the volcano is pr less than about 
15,000 years old. The dominant hazard near the voica- 
=4 on and offshore are pyroclastic flows and fast 

hot gas and dust clouds. During one eruption 

ano has produced a tsunami which crossed 
i Cook Inlet to the Kenai Peninsula. 


744,111 
PB87-195095/GAR PC A99/MF E04 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal investi- 
Volume 50. 

86, Lg 3 OCS/MMS-86/0112 
See also PB87-195020 and PB87-195103 through 
PB87-195129. Sponsored by Minerals Management 
Service, Anchorage, AK. Alaska Outer Continental 
Shelf Office 


Contents: 
Geotechnical framework study of the northern 
Bering Sea, Alaska; 
Seafloor hazards and related surficial geol 
Navarin Basin Province, northern yt 2a, 
Geotechnical framework study of Shelikof Strait, 
Alaska 


744,112 
PB87-195111/GAR 

(Order as PB87-195095/GAR, PC A99/MF 

E04) 

National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div 
Seafioor Hazards and Related Surficial Geology, 
Navarin Basin Province, Northern Bering Sea. 
Final rept., 
H. A. Karl, and P. R. Carison. Jan 83, 238p 
Sponsored by National Ocean Service, Anchorage, 
AK. Ocean Assessments Div 
Included in Outer Continental Shelf Environmental As- 


sessment Program. Final Reports of Principal Investi- 


gators, v50 p387-636 Dec 86 
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The principal objective of the study is to provide inter- 
pretive maps and reports of seafloor hazards in the 
Navarin Basin province preparatory for Outer Conti- 
nental Sheif ( ) lease sale 83 presently scheduled 
for December, 1984. Several geologic processes that 
are active in Navarin Basin province are potentially 
hazardous to commercial development. Preliminary 
conclusions and implications pertaining to OCS devel- 
opment are included in the report. 


744,113 


PB87-195129/GAR 
(Order as PB87-195095/GAR, PC — 
04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Geotechnical Framework Study of Shelikof Strait, 


Final rept., 

M. A. Hampton. 1983, 122p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v50 p637-760 Dec 86. 


Studies have been conducted by the U.S. Geological 
Survey to identify conditions that might 
impose constraints on offshore industrial activities in 
Shelikof Strait, Alaska, an area designed for petroleum 
leasing. As part of these studies sediment cores were 
collected throughout the strait, and physical properties 
of sediment samples were measured by laboratory 
geotechnical testing methods. The geotechnical data 
are presented in the report and are evaluated from a 
regional perspective to infer the deformational re- 
sponse of the sedimentary deposits to static and dy- 
namic loads. 
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PB87-197489/GAR PC A23/MF A01 
National —_ Service, Anchorage, AK. Ocean As- 
sessments Div 

Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal investi- 

Volume 48. 
86, 5299 OCS/MMS-86/0065 

See also PB87-194973, PB87-197497 and PB87- 
197505. Sponsored by Minerals Management Service, 
Anchorage, AK. Alaska Outer Continental Shelf Office. 


Contents: 
i - framework study of the Kodiak 
Shelf, A 
eunnal te framework, northeast Gulf of 
Alaska. 
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PB87-197497/GAR 
(Order as PB87-197489/GAR, PC —— 
1) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Geotechnical Framework Study of the Kodiak 
Shelf, Alaska. 
Final be 
Sponsored by Minerals Management Service, A 
ed by Minerals Ma t ice, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal investi- 
gators, v48 p1-94 Nov 86. 


Environmental logic studies have been conducted 
on the Kodiak if, Gulf of Alaska, to evaluate the 
potential impact and constraints that can 
impose on offshore industrial operations. ysical 
property measurements were made on samples from 
the cores, and geotechnical methods were employed 
in order to broadly characterize the behavior of the 
sedimentary deposits under conditions of static and 
dynamic loading. The data and conclusions are meant 
as a guide for detailed and site-specific studies that 
accompany resource regulation and development ac- 
tivities. 


744,116 
PB87-197505/GAR 
(Order as PB87-197489/GAR, PC A23/MF 
A01) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div 


Geotechnical Framework, Northeast Gulf of 
Alaska. 


Final rept., 

H. J. Lee, and W. C. Schwab. 1983, 430p 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v48 p95-547 Nov 86. 


The U.S. Geological Survey began a systematic study 
of sediment distribution, depositional environments, 
and shallow structure of the northeast Gulf of Alaska in 
1974. The objective of the study was primarily to evalu- 
ate seafloor hazards on a regional basis in —— 
for possible offshore petroleum development. The 
study was extended to include an extensive sediment 
sampling program in 1975 when approximately 400 
samples of continental shelf sediments were collect- 
ed. Detailed geologic study of seismic reflection 
records and sediment samples in areas of sediment 
instability. A secondary objective is to provide prelimi- 
nary — analyses of some of the geologic 
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PB87-200135/GAR PC A09/MF A01 
Woods Hole Oceanographic Institution, MA. 
Cenozoic Geology of the Continental Slope and 
Rise Off Western Nova Scotia. 

Doctoral thesis, 

S. A. Swift. c1985, 193p WHOI-85-34 

Grant NSF-OCE81-18014 

Prepared in cooperation with Massachusetts Inst. of 
Tech., Cambridge. Sponsored by National Science 
Foundation, Washington, DC. 


The growth pattern for the outer continental margin of 
Nova Scotia during the Late Cretaceous and Cenozoic 
was studied using seismic stratigraphy and well data. A 
steep continental slope existed from Early Cretaceous 
until Miocene time when onlapping upper rise sedi- 
ments reduced the gradient. Shelf edge canyons were 
cut during the late Maestrichtian-early Paleocene, 
Eocene-Oligocene, and Pleistocene. In the Paleo- 
cene, turbidity currents deposited small fans of inter- 
bedded chalk and mudstone on the upper rise. Abyss- 
al currents eroded the upper rise and smoothed relief 
on the continental slope in the Oligocene and middie 
Miocene. At the beginning and end of the Pleistocene, 
turbidity currents, caused by delivery of large sediment 
loads to the shelf edge by glaciers, eroded the present 

canyon . Relict shelf morphology con- 
trolled rate of sediment supply to deeper water and, 
thus, sedimentation processes on the slope and rise. 


Oceanographic Vessels, instruments, 
& Platforms 


744,118 
N87-23167/6/GAR 

(Order as N87-23156 PC A11/MF A01) 
Global Imaging, Inc., Solana Beach, CA. 
Naval tions of a TAE (Transportable Appli- 
cations Executive)-Derived Executive. 
M. Guberek, S. Borders, and S. Masse. ‘Oct 86, 4p 
In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th), p193-196. 


Global Imaging introduced an interactive image proc- 
essing system in 1985, featuring the Global Applica- 
tions Executive (GAE) which is a modified Transport- 
able Applications Executive (TAE) environment. The 
executive plus a large variety of image processing 
functions, known commercially as the System 9000, 
are designed to operate on the Hewlett-Packard as its 
standard desktop computer (NSDTC), the System 
9000 has found easy acceptance for Naval image 
processing applications. The Department of Oceanog 
raphy at the Naval Academy, Annapolis, Maryland, has 
installed an NSDTC with an image processing up- 
grade. This interactive digital image processing work- 
Station is used by the midshipmen and staff for training 
and research in remote sensing oceanography. The 
turn-key system provides the capability to process im- 
agery from commonly used Earth observation space- 
Craft, in conjunction with in situ data sets. The Acoustic 
Group at the Naval Research Laboratory, Washington, 
D.C. has acquired its first System 9000 to interactively 
process ocean acoustic data gathered by shipboard 





sensors. Finally, the Naval Oceanographic Facility in 
Bay St. Louis, Mississippi has acquired a System 9000 
to provide a second ation Tactical Environmental 
Support System (TESS 2) prototype with image proc- 
essing Capabilities. This will permit merging of conven- 
tional data with polar orbiting spacecraft ima A 
brief description of these applications and the TAE-de- 
rived system is presented. 


744,119 
PATENT-4 653 331 


A peed NTIS 
Department of the Na’ 


wy 
T A Minitorm ten 
Lengths of Small Cables mYeraoning of Lon Skee 


ments. 

Patent, 

A. T. Inouye, J. V. Wilson, and M. L. Baker. Filed 20 
Jun 86, patented 31 Mar 87, 6p AD-D012 823/1, 
PAT-APPL-6-876 618 

Supersedes PAT-APPL-6-876 618, AD-D012 487. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A means is provided to uniformly tension long lengths 
of small cables while they are simultaneously exposed 
to simulated environments such as deep ocean condi- 
tions. Tension on the cable is adjustable by varying the 
pressure inside an elastic bladder sealed about a 
stress spool on which the cable is wrapped, within a 
pressure chamber. Spool cores can be nested so that 
several lengths of different cables can be tested to- 
gether. (Patents). 


Physical & Chemical Oceanography 


744,120 
AD-A181 403/7/GAR PC A03/MF A01 
Naval Ocean Research and Development Activity, 


NSTL Station, MS. 
of the Naval Oceano- 
Processing System 


G. Kerr, F. Denton, and M. Hebert. Sep 86, 30p Rept 
no. NORDA-162 


The Naval Ocea aphic Raw Data analysis Proc- 
essing System ( DAPS) is an interactive software 
pa that processes and displays field exercise 
data. The exercise environmental data is typically ob- 
tained from oceanographic platforms using conductivi- 
ty-temperature-depth (CTD) and/or expendable bath- 
ythermograph (XBT) sensors. The data is initially re- 
corded on analog tape, which is then processed by a 
shore — that produces the digital data tapes used 
by NORDAPS. The raw exercise data is read, refor- 
matted, thinned, filtered, and written to direct access 
data bases. NORDAPS —— an interactive, menu- 
driven system for analyzing, editing, extracting, plotting 
and displaying the data. Thi primary function of NOR- 
DAPS is to provide oceanographic input (sound speed 
profiles) to acoustic models. NORDAPS is used to 
quality control the raw data, to make appropriate 
changes, and to create sound speed profiles from 
shallow data that extend from the surface of the ocean 
to the sea floor. This document introduces the new 
user to NORDAPS. It instructs the user on how the 
system operates and how he can interact with NOR- 
DAPS. The manual displays all interactive dialogues 
and sample plots. 


744, 

AD-Ai81 499/5/GAR PC A03/MF A01 
Naval Ocean Research and Development Activity, 
NSTL Station, MS. 

Ocean Data CSTD Macintosh System. 

Final rept., 

R. W. Meredith, and P. J. Bucca. Sep 86, 28p Rept 
no. NORDA-180 


The Ocean Data Model 302A CSTD oceanographic 
profiling system is self-recording, preprogramming 
device. The system has been integrated with the Apple 
Macintosh computer to yield a portable, durable and 
easy-to-use system for measuring ocean conductivity, 
temperature, and salinity as a function of depth, and 
for calculating accurate sound speed values (roughly 
+ or - 0.2 m/sec) for acoustic and oceanographic 
analysis and data quality assurance. This system en- 
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ables the user to tabulate and plot the above values in 
near real time for field analysis. Little operator training 
time is required to operate this system, which has been 
used successfully in the northeast Pacific and in the 
Arctic. CSTD data output from the Model 302A reader/ 
recorder are stored on Macintosh 3.5-inch, hard- 
shelled floppy discs and processed using Microsoft 
Corporation's program EXCEL A description of the 
system, specifications, and user's guide are included, 
as well as a listing of the routines and samples of the 
outputs. Keyword: Oceanographic data; Acoustic data; 
User manuals; Acoustic measurements; Electrical con- 
ductivity; Data processing. 


744,122 
PB87-192480/GAR 
(Order as PB87-192415/GAR, PC A99/MF 


E04) 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
T and Spatial Character of Newly Formed 
= in Eastern Harrison Bay, Alaska, 1978- 
Final rept., 
D. M. Rearic. Oct 85, 92p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v52 700 Dec 86. 


Interaction between the dynamic elements of wind, 
water, ice and seafloor sediment is recorded on the 
continental shelf of the Alaskan Beaufort Sea in the 
form of ice gouges. Gouging of the seafloor by ice keel 
causes a ridge and furrow microtopography with ac- 


pee wary, begs we and vertical movement of the 
sedimen -ice forces are responsible for large vol- 
umes of sediment disruption and redistribution across 
the shelf, while hydraulic forces from waves and cur- 
rents further redistribute this sediment, in many cases 
filling depressions and smoothing the bottom. 


744,123 
PB87-192498/GAR 
(Order as PB87-192415/GAR, PC _—— 
) 
amet Ocean Service, Anchorage, AK. Ocean As- 


its Div. 
Rates of os Sediment pmeweben nn my pou aes a. Deter- 
mined from Characteristics 

Created Since 1OTe on the inner Shalt ot the Bene 
fort Sea, Alaska. 

Final rept., 

P. W. Barnes, and D. M. Rearic. Oct 85, 118p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
included in Outer Continental Shelf Environmental As- 
sessment Program. Final Reports of Principal Investi- 
gators, v52 p701-820 Dec 86. 


Repetitive sidescan sonar and precision bathymetric 
surveys made between 1975 and 1980 were used to 
assess seafloor changes due to ice gouging along 8 
shore-perpendicular corridors, and to gain insight into 
the question of when, where, and how are pro- 
duced on the inner shelf of the Beaufort Sea. Ice inter- 
action with the seafloor forms gouges which influence 
the sedimentary structures, and sediment 
transport on the shelves off northern Alaska. Ice 
and the gouging process are important consid- 
erations for the safety and design of pipelines and for 
foundations relying on the seabed for stability. 


General 
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PATENT-4 658 745 Not available NTIS 
Department of the Navy, Washington, DC. 

Collapsible Salvage Drum and Method. 


Patent, 

R. W. Buecher. Filed 22 Jun 81, patented 21 Apr 87, 
8p AD-D012 830/6, PAT-APPL-6-276 099 
Supersedes PAT-APPL-6-276 099, AD-D008 677. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent availabie Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A salvage apparatus is provided which includes a bel- 
lows type drum container. The container includes a 
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flexible skirt which is generally tubular with top and 
bottom ends. The container further includes a pair of 
rigid plates, one of the plates being sealably mounted 
to the top of the skirt and the other plate being sealably 
being mounted to the bottom of the skirt. it is important 
that the lateral areas of each plate substantially en- 
compass the lateral expanded areas of the respective 
skirt end. A plurality of controllable valves are provided 
for selectively opening and closing the passage of 
fluid. One of these valves is located in the bottom plate 
for selectively allowing the passage of water into or out 
of the container and another valve is located through 
the container and another for selectively introducing 
pressurized air into the container. A relief valve is also 
located through the container for relieving air from the 
container when the inside and outside differential pres- 
sure has exceeded a predetermined level. (Author) 
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PB87-192464/GAR 

(Order as PB87-192415/GAR, PC — 

) 

National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
Beaufort Sea Coastal Erosion, Shoreline Evolu- 
tion, and Sediment Flux. 
Final rept., 
E. Reimnitz, S. M. Graves, and P. W. Barnes. Oct 85, 


70p 
Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 
Included in Outer Continental Shelf Environmental As- 
sessment + oye Final Reports of Principal Investi- 
gators, v52 p471-543 Dec 86. 


Using two 1:50,000-scale NOS charts, from surveys 
spaced 30 years apart, the study delineates patterns in 
coastline cha and sediment yields from erosion 
for 344 kms of Alaska's Beaufort Sea coast. Excluding 
the large Colville Delta, which advances at an average 
rate of 0.4 m/yr, the overall coastline is eroding at a 
rate of 2.5 m/yr. in places the local long-term erosion 
rates are as high as 18 m/yr, while accretion rates 
near the active mouths of the Colville River are as high 
as 20 m/yr. 
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PB87-198867/GAR PC A99/MF E04 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
7 Continental Shelf Environmental Assess- 

ment Program. Final Reports of Principal investi- 

Volume 51. 

Dec 86, 787p OCS/MMS-86/0113 
See also PB87-195951 and PB87-198875 through 
PB87-198925. Sponsored by Minerals Management 
Service, Anchorage, AK. Alaska Outer Continental 
Shelf Office. 


Research to determine the accumulation of organic 
constituents and heavy metals from petroleum-impact- 
ed sediments by marine detritivores of the Alaskan 
outer continental shelf; Suspended particulate matter 
distribution, transport, and physical characteristics in 
the north Aleutian Shelf and St. George Basin lease 
areas; The production and dispersion of dissolved 
methane in southeastern Bering Sea; Oil spill vulner- 
ability, coastal morphology, and sedimentation of outer 
Kenai Peninsula and Montague Island; Circulation and 
water masses in the Gulf of Alaska; Coastal oceanog- 
raphy of the northeastern Gulf of Alaska. 
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AD-A181 274/2/GAR PC A99/MF E08 
Department of Defense Explosives Safety Board, Al- 
exandria, VA 
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Seminar (22nd) 
28 August 1986. 


eetee ot mo Replace Ot 


Volume 1. 

Aug 86, 1192p 

For sales information of individual items see AD-P005 
302 - AD-P005 349. See also Volume 2, AD-A181 275. 
Availability: Microfiche copies only. 


This Seminar is held as a medium by which there may 
be a free exchange of information regarding explo- 
sives safety. Volume | includes the following sessions 
of the proceedings: Risk management - A Review from 
A Management Perspective; Advancing Tech 
and Its Impact on Explosive Safety; insensitive Ener- 
paw Materials; Blast Venting Effects Near Structures: 
last Resistant Construction Design; Explosives and 
Pyrotechnic Safety Protection: Explosives Sensitivity 
Yocum Ordnance Testing Effects: The Impact of Ex- 
plosives Safety on Readiness - The Price of Safety; 
Underground Explosion Effects; Personne! hazards; 
Detonation Pr tion testing; Causes & Effects; Ex- 
plosives Safety - the Operational Environment. 


744,128 

AD-A181 275/9/GAR PC A99/MF E06 
Department of Defense Explosives Safety Board, Al- 
exandria, VA. 

Minutes of the Ex Seminar (22nd) 
Held in Anaheim, 28 August 1986. 
Volume 2. 

Aug 86, 1029p 

For sales information of individual items see AD-P00O5 
350 - AD-P005 393. See also Volume 1, AD-A181 274. 


Volume Il of the minutes includes the following ses- 
sions: Ordnance Disposal; Reducing the Maximum 
Credubke Event; Water Sprinkler/Deluge Systems; 
Exolosives Classification and Quantity-Distance; Large 
Scale Explosion Testing; Hazards from Weapons 
Fragment; Risk Assessment; Effects of Blast and 
Debris on Structures; Safety Concerns for Initiating 
Devices; industry Explosives Safety; Debris Hazards 
from Structures; Thermal Hazards; Chemical Agent 
Safety; Close-in and Confined Blast Loads; Energetic 
Materials Hazards Testing; and Demilitarization/Dis- 
poal of Ammunition/ Explosives. 


lornia on 
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AD-A181 321/1/GAR 


PC A04/MF A01 
Anatrace, Inc., Maumee, OH. 
Biosynthesis of Beta-Nitropropionic Acid and Its 
Esterification t 


0 Cellulose. 
Final rept. 30 y—< 85-31 Jul 86, 
D. N. Gray, M. H. Keyes, S. Vasan, and C. S. 
Youngen. 10 Jun 87, 56p ARAED-CR-87012 
Contract DAAA21-85-C-0146 


Nitrocellulose has unique properties that make it desir- 
able as a gun propellant. Most of these desirable prop- 
erties center on the structural integrity of the modified 
polymer and is, in part, inherited from the —— 
bonded structure of the base polymer-cellulose. The 
structure/ property relationships wherein degree of ni- 
tration and molecular weight ranges were the con- 
trolled variables have been reported. In addition to the 
hydrogen bonding having an effect on physical struc- 
ture, residual cellulosic hydroxy! groups act as an hy- 
dration locus which lowers the thermal and mechanical 
sensitivity of the material. The production of nitrocellu- 
lose, as with most explosives and propellants, is an 
energy intensive process since the components of the 
mixed acid nitration mixtures are the products of either 
high pressure technol (ammonia production) or re- 
quire special materials for synthesis and storage. Key- 
words: Beta-nitropropionic acid, Enzymes, Nitration 
semisynthetic enzymes, Cellulose derivatives, Esterifi- 
cation 
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AD-AI81 365/8/GAR PC A03/MF AO1 
Army Armament Research, Development and Engi- 
neering Center, Dover, NJ. Close Combat Armaments 
Center 

Elimination of Airborne Lead Contamination from 
Caliber .22 Ammunition. 

Final rept. for period ending 1985, 

R. Brands. Jun 87, 34p Rept no. ARCCD-TR-87003 


Many indoor firing ranges have been ordered closed 
due to high levels of toxic airborne lead contamination 
The source of much of this contamination is the caliber 
.22 rimfire ammunition used for marksmanship train- 
ing. This program proved the feasibility of a non-toxic 
caliber .22 rimfire cartridge. Keywords: Caliber .22 am- 
munition; Indoor firing ranges; Airborne lead contami- 
nation; M16 rifles; M261 rimfire conversion kit 
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AD-A181 568/7/GAR PC A03/MF A01 
Geo-Centers, inc., Newton Upper Falls, MA. 

Soft ignition System Self-Contained Munitions. 
Nov 84, 44p Rept no. GC-TR-84-402 


Contract DAAK10-84-C-0032 


The principles of the proposed soft ignition system 
have been defined and studied and are based on a 
laser/fiber optic sub-system to achieve simultaneous 
multiple point ignition at several axial and radial posi- 
tions within the propelling charge. Effective designs for 
laser sensitive primers were developed and demon- 
strated. Ignition delay and the resultant jitter were 
measured as a function of such variables as igniter 
mass and case material, etc. The resultant ignition 
delay of these designs was determined to be largely a 
function of confinement and case material specifica- 
tions. The minimum ignition delay measured was 120 
microsecs and ignition jitter can be reduced to two per- 
cent by judicious application of the information derived 
from the present effort. The ee of simultaneity will 
ultimately be limited by the uniformity of the manufac- 
turing process and the materials employed. The de- 
signs developed and demonstrated in this work define 
the basic primer performance and the intrinsic delay. 
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AD-A181 727/9/GAR PC AO5/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engineering Directorate. 
Automated M55 Detonator Production Equipment. 
Volume 2. Appendixes. 

Technical rept. (Final) 1972-1983, 

P. P. Monteleone. May 87, 87p Rept no. ARAED-TR- 
87003-VOL-2 

See also Volume 1, AD-A180 815. 


This report provides seven appendixes which contain 
detailed information on certain specific development 
areas in support of the Automated M55 Detonator Pro- 
duction Equipment Program (Vol. |). The seven appen- 
dixes are: High Rate Prototype Concept and Pilot Line 
Design; M55 Detonator lowa Loader Characterization 
Effort; Operational Shield Test for X4 Loader; Evalua- 
tion of Inspection Equipment Design Lessons Learned; 
Metering Accuracy lowa Ball vs Chamlee; Detonator 
Seal and Dry System; Improved Aspiration System. 
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AD-P005 302/5/GAR PC A03/MF A01 
Air Force Avionics Lab., Wright-Patterson AFB, OH. 
Insensitive High Explosives Evaluation Tech- 


Corley. Aug 86, 45p 
thie article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p41-85. 


The Air Force Armament Laboratory (AFATL) is devel- 
oping an insensitive high explosive (IHE) for use in 
general purpose bombs. IHE will improve operational 
readiness by increasing munitions storage density at 
no additional risk. |HE candidates are tested for ther- 
mal stability, shock sensitivity and initiability prior to full 
scale testing. Subsequent full scale evaluation in- 
cludes the following series of tests; Sympathetic deto- 
nation test; Fast cook off (Bonfire) test; Slow cook off 
test; Sled impact test; Bullet impact test; Fuel fire test; 
and Arena performance testing. The Air Force used 
state-of-the-art instrumentation techniques to accom- 
plish these tests. This paper describes these tech- 
niques and test procedures leading to the IHE qualifi- 
cation of explosives 


744,13: 

AD-P00S 303/3/GAR PC A02/MF A01 
Societe Nationale des Poudres et Explosifs, Vert-le- 
Petit (France). Centre de Recherches du Bouchet. 

Gun Propeliants for Low Vulnerability Ammuni- 
tions, 

D. Degano, J. Goliger, and F. X. Boisseau. Aug 86, 
18p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p87-104 


Significant efforts have been reported in developing 
new less sensitive gun propellants. These efforts must 
be translated in significant improvement in vulnerability 
of weapons. Defining clearly the objectives, would be 
an essential step. Thermal effects can be very lethal in 
some situations. It could be useful to define 1-3 b mu- 
nitions which would burn with a not too high radiant 
heat 
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AD-P005 304/1/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Effects of Explosion on Adjacent Bay Blowout 
Walls, 

P. D. Smith, and T. R. Crawford. Aug 86, 14p Rept 
no. LA-UR-86-288 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p105-118. 


For a particular processing bay configuration, it has 
been shown that adjacent bay blowout walls are at risk 
for catastrophic inward failure. An axisymmetric com- 
puter model of the fluid flow associated with an explo- 
sion proved useful in this configuration for determina- 
tion of loads on adjacent blowout walls. Existing blow- 
out walls found to be vulnerable can be easily braced. 
Designers of blowout walls for new explosions proces- 
siong facilities must consider the possiblity of inward 
failure 
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AD-P005 305/8/GAR PC A02/MF A01 
Rafael Ballistics Center, Haifa (israel). 

Biast Venting from a Cubicle, 

Y. Kivity, and S. Feller. Aug 86, 20p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p119-138. 


This work presents a computational study of blast 
venting from a cubicle, for a charge, detonated at the 
center of the cubicle. The study is carried out using the 
PISCES 2DELK code employing modern, second 
order accurate, flow calculations. The computational 
model has provisions for varying the charge weight, 
the venting area, and the frangible panel mass. The 
results of the calculations are presented in the form of 
wall impulse and average pressure time-histories. 
Comparison with previous work is included. 
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AD-P005 309/0/GAR PC A02/MF A01 
Pacific Airfield Technology Co., Ventura, CA. 

Desktop Computers and Explosive Safety, 

J. M. Ferritto. Aug 86, 11p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p239-249. 


The program is written to follow the Department of De- 
fense Triservice Manual TM5-1300 ‘Design of Struc- 
tures To Resist the Effects of Accidental Explosions’. 
The procedures used in the program are automated 
forms of the hand calculations performed in the 
manual and as such are no better or no worse. The 
methodology computes the approximate structural 
properties of a reinforced concrete slab and treats it as 
an equivalent single degree of freedom system solving 
for the dynamic response. This is a major simplification 
however experience has shown it to produce results 
which are adequate considering the errors in determin- 
ing the loads. The results tend to be on the conserva- 
tive side in favor of safe construction. This procedure 
is intended to give professional engineers a first cut in 
the design of complex slabs subject to dynamic blast 
loads 
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AD-P005 310/8/GAR PC A02/MF A01 
Eytan Building Design Ltd., Tel-Aviv (Israel). 

Optimal Design of Ammunition Storage Facilities 
to Withstand Conventional Weapons Effects, 

R. Eytan. Aug 86, 11p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p251-261 


The paper deals with the optimal design of ammunition 
storage facilities to withstand conventional weapons 
attacks both in conventional warfare and in comman- 
do/ terrorist attacks. The structures discussed are stor- 
age magazines and assembly facilities and represent 
actual projects already constructed. Several of the 
latest weapons and explosive devices used by terror- 
ists worldwide are described, as well as potential dam- 
ages to the ammunition related facilities and the sur- 
rounding structures and installations. The conceptual 
security, hardening, and protection countermeasures 
are presented and the optimal design of the entire fa- 
cility as well as of the individual structures is described. 
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AD-P005 311/6/GAR PC A02/MF A01 
Indian Ordnance Factory, Poona. 

Accident-Prone Risk-Factors in the Production of 
Pyrotechnic Ammunitions and Preventive Meas- 
ures Therefor, 

P.M. Deshpande. Aug 86, 19p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p263-281. 


The Pyrotechnic Ammunitions covered in this Paper 
are the conventional ones; and not the Pyro-devices 
currently extensively used in the Aero-Space Mission. 
The scope of discussion in this paper has been re- 
stricted to the Manufacture of one of the main constitu- 
ents of the Pyrotechnic Ammunition - The ‘Candle’. 
The Candle is compressed from the Pyrotechnic Com- 
positions - either Bare with proper outer lining or en- 
compassed into a metal container with sui inner 
a The size of the candle upon 
the calibre of the Ammunition. In order that the Risk- 
factors and their severity are properly appreciated the 
various processing stages in the manufacture of the 
candle are shown. 
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AD-P005 315/7/GAR PC A02/MF A01 
Naval Surface Weapons Center, Silver Spring, MD. 
Gap Tests and How They Grow, 

D. Price. Aug 86, 16p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p365-380. 


Available data from four different gap tests were com- 
pared. The study indicated a linear relation between 
the critical gap lengths (50% point) of the NOL LSGT 
and those of each of the other three tests, hence a 
linear relation for any pair of the 4 tests. On the other 
hand, the approximate equivalency curve between the 


50% gaps of the NOL LSGT and those of the recently 

developed expanded LSGT has been drawn with 

some curvature. The reasons for this are presented, 

and the detonation properties “ne to increased 
ally, 


size of the gap test are described. Fi the recently 


developed ‘super’ gap test is compared to the others 
and its objective considered. 
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AD-P005 316/5/GAR PC A03/MF A01 
Mining Resource Engineering Ltd.. —" x~ (Ontario). 
High Velocity impact Sensitivity o f Commercial 
Slurry and Emulsion Explosives, 

A. Bauer, P. Katsabanis, J. W. Moroz, K. K. Feng, 
and R. Vandebeek. Aug 86, 36p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p381-416. 


The phenomenon of high velocity impact initiation of 
commercial explosives was modelled numerically by 
means of a reactive hydrodynamic code in conjunction 
with the Forest fire model. Coefficients for the Forest 
fire model were determined from the Pop plots result- 
ing from a series of wedge tests for each explosive 
investigated. Data for the reactive hydrodynamic code 
include the HOM equation of state parameters and Hu- 
goniots. Predicted results for projectile impact were 
compared with the experimental results obtained for 
the same explosive compositions. For a given projec- 
tile the agreement between the predicted values of 
impact velocity beyond which detonation would occur 
and the observed experimental values was good. 
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AD-P005 317/3/GAR PC A02/MF A01 
Mound Lab., Miamisburg, OH. 

Friction and Impact Sensitivities for High Explo- 
sives, 

P. S. Wang, and G. F. Hall. Aug 86, 23p 

Contract DE-AC04-76DP00053 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p417-439. 


Understanding sensitivities of energetic materials 
under specific initiation modes is critical for: Safe han- 
dling and accident prevention during development, 
production, transportation, and storage; Material’s 
design application. Two major approaches have to be 
considered in planning for safe handling of energetic 
materials: Establish the necessary conditions to pre- 
vent a premature initiation; Limit the degree of person- 
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nel and property damage that would result if an acci- 
dent were to occur. A premature initiation could be 
caused by one or a combination of the following: 
Impact; Friction; Electrostatic discharge; Heat; etc. 


744,143 
AD-P005 321/5/GAR PC A02/MF A01 
Pine Bluff Arsenal, AR. 


eae ry 


xtures, 
L. M. Aikman, T. E. ee R. M. Lehr, E. Robinson, 
and F. Mcintyre. Aug 86, 22p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p491-513. 


A safer and more efficient method of mixing, granulat- 
ing and drying (MIGRAD) ly energetic (UN 1.1) py- 
rotechnic ion will reported. The process 
uses a MIGRAD mixer/granulator that was tailored to 
mix, granulate and dry a pyrotechnic material (20-40 
Ibs.) within a single a chamber. Features of the 
process include remote ing and unloading, re- 
duced solvent, shortened a cycle (40 minutes), 
infinitely variable speed control of mixing and granulat- 
ing impellers, built-in state-of-the-art fire detection/ 
suppression (UV-50MS, IF-10MS), explosion venting, 
heated-chamber, vacuum drying, remote/programma- 
ble controls, and remote mixer cleanup using energy of 
the mixer. The mixing process will be evaluated for 
preparation of some 24 pyrotechnic compositions for 
five Arsenals/Ammo Loading Plants. Hazards Classifi- 
cation Safety Data Sheets were prepared for the 24 
pyrotechnic compositions and will be aye along 
with resultant physical properties of the completed 
compositions. 


744,144 
AD-P005 322/3/GAR PC A02/MF A01 
Naval Ordnance Station, indian Head, MD. 

Shielding in Op- 


Vented 

erations, 

D. J. Katsanis, and W. P. Henderson. Aug 86, 16p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p515-530. 


Technological advanced in propulsion system design 
and corresponding demands for more energetic igniter 
materials have pressed the capacity of rocket igniter 
manufacturing facilities at the Naval Ordnance Station, 
Indian Head. A survey of operations was made and 
methods of enhancing space utilization and safety 
were evaluated. The vented suppressive shielding 
technology was selected. Application of this technolo- 
gy permits handling of increased pyrotechnic quantity 
and reduces non-productive personnel movement with 
improved safety. Design considerations and testing re- 
sults are presented. 
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AD-P005 323/1/GAR PC A02/MF A01 
AMCCOM Safety Office, Rock Island, IL 

Ultra High Speed Deluge Systems, 

R. A. Loyd. ss 86, 14p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p531-544. 


Pre-primed ultra high speed deluge systems are used 
to protect personnel, process equipment, and build- 
ings from the fire and thermal hazard presented by mu- 
nition operations such as weighing, pressing, pelletiz- 
ing, propellant, loading, melting, extrusion, mixing, 
blending, screening, sawing, granulating, drying and 
pouring. An ultra high speed deluge system is de- 
signed to apply large volumes of water in an extremely 
short (milliseconds) period of time 


744,146 

AD-P005 324/9/GAR PC A02/MF A01 
Naval Surface Weapons Center, Silver Spring, MD. 
New Explosion Test Facility at NSWC (Naval Sur- 
faces Weapons Center) - The 50-Pound Bomb- 


proof, 

M. M. Swisdak, P. J. Peckham, P. F. Spahn, and R. 
Bendt. Aug 86, 20p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p545-564 


A new test facility was recently dedicated at the Naval 
Surface Weapons Center, White Oak Laboratory, 
Silver Spring, Maryland--a bombproof with a 50-pound 
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TNT equivalent explosive limit. Details, of the facility 
concept, design, and construction will be presented. 
Before the facility was put into use, a series of valida- 
tion tests were performed. These tests included test 
firings over the explosive weight range of 1 to 50 
pounds of TNT. The following measurements were un- 
dertaken: 1) wail strains, 2) wall displacements, 3) floor 
vibrations, 4) explosion-produced noise both inside 
and external to the facility, and 5) gas leak: both 
into the work areas surrounding the facility and into the 
atmosphere outside the facility. The results of these 
measurements will be presented and summarized. Fi- 
nally, a description of the capabilities and specialized 
equipment dedicated to this facility will be discussed. 
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AD-P005 326/4/GAR PC A02/MF A01 
Aerojet Ordnance Co., Downey, CA 


in Ordnance Ti : 
BoA Mendoza Jo. nny G. L. Raney. Aug 86, 
13p 


This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p581-593. 


In the past, almost all of the system safety analyses 
done in the ordnance industry focused on operational 
deployment or manuf: ing of the weapon system. 
Most ordnance systems see far greater use in the test 
environment, however, and greater safety emphasis is 
needed in this area. The analytical effort should focus 
not only on the item being tested, but also on test fix- 
turing and procedures. An engineering process very 
similar to that used to verify the safety of the test fixtur- 
ing and procedures. This should include classical 
system safety analysis techniques as well as inde- 
pendent senior technical ign and procedural re- 
views. Special consideration id be given to the 
problems unique to ordnance testing. 
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AD-P005 332/2/GAR PC A02/MF AO1 
Army Armament Munitions and Chemical Command, 
Rock Island, IL 

— of Explosive Safety on Readiness: The 


ie L. fn ey 

This article is from inutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p799-803. 


Two contrasting viewpoints regarding explosive safety 
are discussed. First, safety as a stumbling block to 
readiness, and second, safety as an enhancer of readi- 
ness are described. Safety is expensive. First there is 
the cost of the safety personnel themselves. Second, 
are the facility and equipment costs. When dealing 
with explosives and the other hazardous materials that 
are involved in the production of ammunition we have 
costly electrical equipment approved for use in hazard- 
ous locations. Operations are often conducted remote- 
ly decreasing the production rate and increasing the 
cost of equipment required. Barricades and portions of 
buildings are constructed of specially design steel rein- 
forced concrete, and the buildings are separated from 
each other by distances that greatly increase transit 
time and costs, not to mention utility runs and energy 
costs. Safety reviews of project designs, hazard analy- 
sis of proposed or onging operations significantly delay 
the start of Selec and frequently result in additional 
costs. 


744,149 

AD-P005 335/5/GAR PC A03/MF A01 
Norwegian Defence Construction Service, Oslo. Office 
of Test and Development. 

ee Ammunition Storage Magazines: 
Blast Effects from Accidental Explosions, 

E. S. Helseth, and A. Jenssen. Aug 86, 29p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p831-859. 


This work has covered most of the problems related to 
the quantity-distance determination (also denoted as 
Inhabited Building Distance) from blast waves originat- 
ing from the tunnel exit. Also, investigations of required 
depth of rock-cover above an underground ammuni- 
tion storage magazine have been performed. The 
most valuable result has been the verification of scale 
modeling techniques as a means of establishing In- 
habited Building Distances. The test series clearly 
demonstrated the need to perform model tests when 
magazine concepts differ from previously tested mag- 
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azine concepts. The tests also demonstrated the ad- 
vantage of the expansion chamber as a means of re- 
ducing the Inhabited Building Distance. For a typical 
situation with an explosive quantity of 300,000 kg, the 
area within the Inhabited Building Distance increases 
by almost 130% when the expansion chamber is delet- 
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AD-P005 346/2/GAR PC A03/MF A01 
Naval Surface Weapons Center, Dahigren, VA. 
Review of Recent Lightning-Related Magazine De- 


M. A. Guthrie. Aug 86, 37p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p1047-1083. 


ae Soe ae eas 
4 ine deflagration of 12 July 1985 at the 
al Surface W 


Center, en, Virginia 
and these of 22 Fesuny 1979 and 13 September 


1984 at Lake City Ammunition Plant (CLAAP). Missou- 
ri. Subsequent investigation of the incidents concluded 
that each was the result of a lightning discharge. In 
each case, lightning was ‘in the area; but in none of the 
cases was a direct discharge in the immediate area 
confirmed by an . LeverPak fiberboard 
drums were being stored in each of the magazines that 
“a In the Dahigren incident, it was concluded 
that the fire originated in an area in which a majority of 
LeverPaks were stored. Navy ‘LeverPak’ drums were 
subjected to both direct and radiated ESE impulses 
with peak voltages of up to 400kV. Army ‘WeatherPak’ 
drums were subjected to similar radiated ESD im- 
pulses. Test results it that internal arcing was 
fuzing the top and bottom chimes to the aluminum 
vapor barrier. This arcing could ignite any flammable 
6 et rs: sae ante naae t08 
arc. 
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AD-P005 347/0/GAR PC A02/MF A01 
Army Defense Ammunition Center and School, Savan- 


na, IL. 

Prepositioning and Deployment: New Chal- 
lenges in Ammunition . 

T. P. Lightthiser. Aug 86, 9p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p1085-1093. 


Prepositioning of ammunition in OCONUS locations 
and storage of ammunition for rapid deployment repre- 
sents a significant departure from traditional storage 
configurations within the continental limits of the 
United States and overseas as well. Traditional stor- 
age facilities and procedures are contrasted with 
recent requirements resulting from prepositioning and 
rapid deployment. 
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AD-P005 350/4/GAR PC A03/MF A01 
Southwest Research Inst., San Antonio, TX. 

Assessment of the Feasibility of Performing infield 
Nondestructive Evaluation to Determine the Pres- 
ence of Explosives Materials within Cased Muni- 


H. J. Gryting. Aug 86, 37p 

Contracts DLA900-79-C-1266, DLA900-84-C-0910 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1185-1221. 


Progress in explosives vapor detection is reviewed. 
The NAVSEA problems of detecting live explosives in 
sealed ordnance and differentiating them from inert 
materials are considered and detection techniques 
useful in their solution presented. Recommendations 
for vapor detection improvements and for develop- 
ment of new techniques and instrumentation are given. 
Portable on-the-fly measurements of vapor from 
bombs will not at present assure live vs. inert differen- 
tiation 
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AD-P005 351/2/GAR 
Corps of Engineers, Huntsville, AL. 
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Ordnance Disposal) Surface Sweep - A 


Overview, 
C. D. Douthat. Aug 86, 12p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1223-1236. 


The U.S. Army Corps of Engineers, Huntsville Division 
recently completed a contract for an Explosive Ord- 
nance Disposal (EOD) Surface Sweep of the Haw- 
thorne Army Ammunition Plant (HWAAP), Nevada, 
New Bomb Open Burning/Open Detonation Grounds 
(OB/OD). The scope of the contract required the loca- 
tion and rendering safe of approximately 5000 tons of 
ordnance fragments and 25,000 items of unexploded 
ordnance. This was a manual labor intensive operation 
under the direct supervision of civilian EOD qualified 

The completion of this project has dem- 
onstrated that what was once an exclusive military 
function can be done in a safe and effective manner by 
civilian forces. 


744,154 
AD-P005 353/8/GAR PC A03/MF A01 
New Mexico Inst. of Mining and Technology, Socorro. 


TERA a on . 
Temporary Tank Ammunition Storage Facility, 

D. L. Collis. Aug 86, 49p 

This article is from ‘Minutes of the Explosives Safety 

Seminar (22nd) Heid in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1279-1327. 


When vehicle maintenance is performed on combat 
ready tanks, all ammunitions must be offloaded in a 
safe area. An ammunition storage facility was devel- 
oped for this purpose which would limit the maximum 
credible event to a reaction of detonation of only one 
H.E. warhead, thus limiting the explosion size and the 
fragment hazards. Tests were conducted to determine 
the physical parameters which would need to be imple- 
mented in order to satisfy the criteria of minimum ex- 
plosion and fragment hazards, thus minimizing the in- 
habited building distance safety requirements. An am- 
munition storage rack was 1 an tested. It was 
determined from the results that with slight modifica- 
tions a new rack design could be fabricated which 
would satisfy minimum safety requirements. The modi- 
fied rack was fabricated and tested. The new rack lim- 
ited the maximum credible event to a detonation of 
only one H.E. warhead, and reduced explosion and 
fr it hazards sufficiently to allow an inhabited 
building distance of 50 feet. 


744,155 
AD-P005 355/3/GAR PC A02/MF A0O1 
Honeywell, inc., Minneapolis, MN. 

Deluge Sprinkler System Timed Interval Operation 


W. R. Sueker. Aug 86, 17p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1347-1363. 


Deluge sprinkler systems for the load, assemble and 
pack facility on a portion of the Joliet Army Ammunition 
Plant are described. These systems protect the follow- 
ing: people operated ammunition assembly machines; 
people operated explosive material handling systems; 
remotely controlled machines that load explosives into 
ammunition components. The systems installed at 
Joilet have electronic timers, fast acting pneumatic 
valves and back-up electronic circuitry to control the 
length of the deluge water flow. The systems can re- 
start deluge water flow for a number of conditions. 
They have back-up fail-safe modes that allow for main 
power failure, air pressure and manual reaction to 
damaged equipment. 
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AD-P005 356/1/GAR PC A03/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Dover, NJ. 

Pyrotechnic Fire System Evaluation, 
J. P. Caltagirone, L. M. Vargas, and L. R. Garza. Aug 
86, 32p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2," AD-A181 275, p1365-1396. 


The manufacture and processing of pyrotechnic mixes 
has been marked in the past by accidents due to the 
inherent sensitivity of the materials to stimuli such as 
friction, impact and static electricity discharge. A pro- 


gram was under taken to evaluate the effectiveness of 
a fire suppression system in fighting pyrotechnic fires. 
This paper summarizes test results on several compo- 
sitions using different deluge components and configu- 
rations and efforts that have resulted in improving the 
response time and effectiveness of fire suppression 
systems. 
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AD-P005 357/9/GAR PC A03/MF A01 

Automatic Sprinkler Corp. of America, Broadview 
ights, OH. Pilotex Systems Dept. 

PILOTEX: Ultra High Deluge Fire Protection 

System for Munitions, Explosives, Pyrotechnics, 

G. A. Fadorsen. Aug 86, 31p 

This article is from Minutes of the Explosives Safety 

Seminar (22nd) Held in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1397-1427. 


The Automatic Sprinkler Pilotex System, is an ultra 
high speed fire suppression deluge. Operation from re- 
lease actuation to delivery is accomplished in the milli- 
second range. High pressure — of fire main pres- 
sure and simultaneous —- of all nozzies connect- 
ed to one pilot line make the PILOTEX Del: System 
unique. When a fire is detected, the ids are acti- 
vated, pressure is relieved in the pilot line, which nor- 
mally holds the valve closed in each discharge head. 
Because the detection is electronic and water is imme- 
diately available at the nozzle, an extremely fast re- 
sponse time is possible. Each PILOTEX Seen. 
is specially designed to cover the hazard e 

Different discharge patterns are available — _- 
adapting AUTO-SPRAY nozzles to the PILOTEX head. 


744,158 
AD-P005 358/7/GAR PC A02/MF AO1 
Department of Defense Explosives Safety Board, Al- 


p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Heid in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1429-1435. 


This paper emphasises the advantages of adopting a 
uniform international approach towards the classifica- 
tion of explosives for international conveyance and il- 
lustrates, by example, the type of difficulty which might 
occur if such an approach is not adopted. It also ex- 
plores difficulties which might be encountered in using 
classifications derived from UN tests as the basis for 
assessing the practical hazard presented by the explo- 
sives in situations other than international convey- 
ance. 


744,159 

AD-P005 359/5/GAR PC A02/MF A01 
yea Research Information Centre, Orpington 
( land). 

UK Explosive Storage Principles, 

N. J. Rees. Aug 86, 18p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1437-1454. 


MOD must control the ry A and processing of ex- 


plosives in such a way that the chance of a fire or an 
explosion is minimised; if a fire or explosion should 
occur whether it results from accident, enemy attack or 
sabotage, then the adjacent explosive stocks and fa- 
cilities including personnel in the vicinity of the explo- 
sion site must be protected, to a predetermined, practi- 
cal standard. 


744,160 

AD-P005 360/3/GAR PC A03/MF A01 
Royal Military Coll. of Science, Shrivenham (England). 
Audit of the Quantity Distance Rules for the Stor- 
age of Ammunition and Explosives, 

F. Cantrell. i. 86, 37p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1455-1491. 


This presentation examines the derivation of distances 
currently used to safeguard the general public, and 
takes a critical look at the quantity distances pre- 
scribed for earth covered building. 


744,161 


AD-P005 363/7/GAR PC A02/MF A01 





Naval Surface whee gor Center, Dahigren, VA. 
Fragment Hazard : Predic- 
tion of Quantity Distance for Mass- 
po Ammunition Using a Monte Carlo Simu- 
W. D. Smith. ‘Aug 86, 21p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1527-1547. 


The Department of Defense Explosives Safety Board 
(DDESB) has funded a a Study of the quantity 
distance (QD) requirements for Class 1, Division 1 am- 
munition (Mass-detonating) at the Naval Surface 
Weapons Center (NSWC)— The main emphasis of the 
program has been methodology development using 
pallets of M107 155mm TNT loaded projectiles as a 
test vehicle. Previous reports have described the 
methodology developed to predict the far-field frag- 
ment hazards resulting from the detonation of stacks 
of projectiles. The empirical relations accurately pre- 
dicted the total number of fragments recovered in the 
large-scale multiple pallet tests. However, prediction of 
the proportion of recovered fragments which would be 
considered hazardous (KE = > 58 ft-Ibf) was found to 
be unacceptably cumbersome. Con: it was 
decided to begin the development of a stochastic 
model to replace the original deterministic model. This 
report presents the results of the test and a ! 
effort pursued to validate the stochastic model. 
details of the model development are presented else- 
where. 
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AD-P005 365/2/GAR PC A02/MF A01 
Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
TX. Pantex Plant. 

Fri it Hazards Evaluation Proposal, 

_ Papp, R. P. Guarienti, and F. Krach. Aug 86, 

1 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1591-1603. 


This proposed fragment hazard evaluation will develop 
a meaningful code for small explosive quantities in the 
range of interest to DOE operations with very probable 
spillover to DoD operations in the same range of ex- 
plosive quantities. It will provide a uniform solution to 
ey ment hazard mitigation. The economic application 
ID 6055.9 criteria is of paramount importance. 
New facilities can be designed to meet the current 
DoD criteria; however, the upgrading of existing facili- 
ties to meet the current DoD criteria is not practically 
nor economically feasible. Therefore, it is proposed to 
develop a Nn criteria to supersede and/or 
ment DoD 6055.9 criteria for smaller quantities of ex- 
plosives. 


744,1 

AD-PO0s 366/0/GAR PC A02/MF A01 
Air Force Office of Safety and Nuclear Surety, Wash- 
ington, DC. 

Wartime Mission of Explosives Safety, 

S. J. Kaufman. Aug 86, 20p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1605-1624. 


The Air Force concept of explosives risk mai ment 
has undergone major revision since 1983. The 
changes have been across the entire spectrum of 
safety management, from installation level analysis of 
the risk involved in specific explosives operations, to 
Secretary of the Air Force authorization of some expio- 
sives safety violations. In addition, safety factors in all 
combat explosives operations have been scrutinized in 
light of shifting from peacetime to wartime acceptable 
risk levels. Air Force Regulation 127-100, Explosives 
Safety Standards, had tables that stated required sep- 
aration distances for given net explosives weights, but 
if these distances could not be met, the safety officer 
had no quantitative way of expressing the additional 
degree of risk incurred. No attempt was made to deter- 
mine the increased risk to the unit war fighting capabil- 
ity. In effect, the unit commander made decisions to 
violate DOD acceptable risk levels with no real knowl- 
edge of the impact of a mishap or enemy attack. In 
order to increase field level knowledge of explosives 
blast and fragment effects, the Air Force Inspection 
and Safety Center revised AFR 127-100 under a risk 
management concept. This paper outlines the devel- 
opment of this concept, its application at the field level, 
and its contribution to the Air Force warfighting capa- 
bility 
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AD-P005 367/8/GAR PC A02/MF A01 
Basler (Ernst) and Partners, Zurich (Switzerland). 

Who is Afraid of Risk Criteria, 

H. A. Merz. Aug 86, 15p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2," AD-A181 275, p1625-1639. 


In recent years risk analyses using numerical probabili- 
ty estimates and consequence forecasts for accidental 
events have become a widely accepted technique for 
with safety problems in the explosives industry. 
able effort is put into acquiring data for the 
technical part of such analyses. When it comes to dis- 
cuss the acceptability of the numerical risk estimates, 
differing opinions and even confusion can be ob- 
served. This paper presents proposals for numericals 
risk criteria and their background. 
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AD-P005 369/4/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 


Blast on Above Ground Barricaded Muni- 
tion Storage “i, 
G. A. Coulter, C. N. Kingery, and P. C. Muller. Aug 


86, 49p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1681-1729. 


This report presents the results of a study designed to 
measure the biast loading on above ground munition 
storage magazines. The magazines are sited at sepa- 
ration distances of K2 (2W to the 1/3 power ft), K4 (4W 
to the 1/3 power ft), matte Nighontoche 1/3 ft) where W 
is the maximum allowable xplosive weight in 
pounds mass. Earth barricades oouteat the structures. 
Loading results are presented for the nonresponding 
barricaded model magazine. The highest loading 
measured on the nonresponding model was on the 
side-wall nearest the donor 
translation velocities calculated from the measured 
wall loading forces ra from 7-12 m/s. These ve- 
locities are well under fragment velocities needed 
to cause detonation of the stored munitions in the ac- 
ceptor magazine. This indicated the present siting cri- 
teria of 0.8 Q to the 1/3 power m is safe for this type of 
above ground barricaded ine. Additional costly 
greater siting distances should not be necessary. 
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AD-P005 370/2/GAR PC A04/MF A01 

Naval Civil Engineering Lab., Port Hueneme, CA. 

ESKIMO (Explosive Safety Knowledge Improve- 
ment Operation) Vii Test Results, 

R. N. Murtha. Aug 86, 53p 

This article is from ‘Minutes of the Explosives Safety 

Seminar (22nd) Held in Anaheim, California on 26-28 

August 1986. Volume 2,’ AD-A181 275, p1731-1783. 


ESKIMO VII, seventh in the series of Explosive Safety 
Knowledge Improvement Operation Tests, was con- 
ducted to determine the safety and performance of 
oa box-shaped ammunition storage magazines. The 
Tyee wll told « tested, the Type A (new design) and 
1B (old design), were the remaining half-scale 
stoctures from the July 1980 ESKIMO VI test. The 
ype A magazine was tested using a foam High Explo- 
we Te Simulation Technique (HEST) on its roof. The 
Type lIB magazine was tested one week later using a 
small hemispherical surface charge of 13,616 pounds 
of TNT. The two interior columns of the Type A maga- 
zine catastrophically collapsed when subjected to a 
HEST impulse approximately three times greater than 
the design impulse. Alt ih the yield-line pattern and 
response predicted for the flat-siab structure never oc- 
curred, the roof remained intact while undergoing max- 
imum support rotations of 16 degrees. These data indi- 
cate a high probability of eliminating the columns from 
future magazines by utilizing the tremendous energy 
absorbing properties associated with tensile mem- 
brane behavior of restrained slabs. The redesigned 
door and headwall system for the Type |IB magazine 
survived the blast loading conditions approximating 
those at the minimum side-to-side spacing earth-cov- 
ered magazines with only minor structural damage. 
These data indicate that the structural re-design used 
in this test is more than adequate to prevent sympa- 
thetic detonation. 
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AD-P005 371/0/GAR 
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Materials Research Labs., Ascot Vale (Australia). 
insensitive Conducting Composition (CC) Primers, 
R. J. Spear, and J. R. Bentley. Aug 86, 16p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1785-1800. 


RADHAZ is a serious problem in munitions using CC 
primers. An asssessment of risk analysis is made. De- 
velopment of two series of CC primers suitable for 20 
mm cannon and 105 mm tank ammunition but which 
have markedly higher energy and power thresholds 
than current service primers is described. 


744,168 
AD-P005 372/8/GAR PC A02/MF A01 
Du Pont de Nemours (E.|.) and Co., Pompton Lakes, 


NJ. 
lron-Wire RF-Protection and Transmission Line 


Equations, 

K. G. Rucker. Aug 86, 21p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2," AD-A181 275, p1801-1821. 


A FORTRAN program of the exact transmission line 
equations shows that skin-effect resistance of iron 
wire protects electric detonators against radiofrequen- 
cy stray energy. 
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AD-P005 373/6/GAR PC A02/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
— Considerations for In-Line 


uzes, 
B. W. Thorpe, and J. R. Bentley. 
This article is from ‘Minutes of the Safety 
Seminar (22nd) Held in Anaheim, ifornia on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1823-1832. 


Pyrotechnic Initiated Explosives (PIE) ammunition is 
considered to contain a mechanical in-line fuze. Such 
systems are in principle similar to unshuttered electri- 
cally and mechanically initiated explosive systems cur- 
rently in serivce. Design principles have been pro- 
posed for mechanical in-line fuzes. Tests are in hand 
to evaluate Raufoss 20 mm MP70 ammunition against 
these principles to determine safety and suitability for 
service. 


744,170 
AD-P005 375/1/GAR PC A02/MF A01 
Israel a Industries, Tel-Aviv. 

Manufacture and Storage of Lead Azide by a Com- 


B'Bobasch. Aug 86, 100" 


This article is con ‘sarnes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1847-1856. 


This paper describes a new approach to the produc- 
tion and storage of Lead Azide, by the use of a fully 
automatic computerized system. The severe safety re- 
quirements necessary for handling this highly sensitive 
material necessitated the use of unconventional tech- 
niques for sensing and handling devices, including 
robots. In this pilot plant, the existing concept of batch 
work and small masses of material in process was re- 
tained. All production parameters, including lot details 
and storage data are automatically controlled and re- 
corded by the system. One of the main goals achieved 
was the fact that no operator need come near the ma- 
terial during the process or during storage or withdraw- 
al. This concept has led to a very safe system for the 
production of Lead Azide as well as achieving good 
control and recording of parameters during production. 


744,171 

AD-P005 380/1/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Predictive Models for Thermal pomeee, 

J. L. Janney, and R. N. Rogers 86, 11p 

This article is from ‘Minutes of of oe xplosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1955-1965 


Many self-heating accidents with energetic materials 
have occurred when operations that have been done 
safely on a small scale are attempted on a larger 
scale. They have also occurred when a material is 
heated for a longer time or to a higher temperature 
than is normal for ‘ts processing or storage, such as 
might be caused by equipment malfunction or power 
failure. To prevent self-heating accidents, we must be 
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able to predict the critical temperature for the size and 
shape of the material we are interested in. The critical 
temperature (T sub c) is defined as the lowest constant 
surface temperature at which a material of a given size 
and shape will self-heat to catastrophic destruction. 
This can be burning, explosion, or detonation, and be- 
cause it is related to heat flow, it is dependent on the 
geometry of the system. As size increases, the critical 
pene pgm come The shape also 5 oil 

c than 

ae 


Anaheim, California 
August 1986. Volume 2,’ AD-A181 275, p1979-1996. 


When thermal radiation effects present the most sig- 
nificant hazard from an explosive material, and any 
other effects such as blast and fragmentation are of 
little or no consequence, explosives with these proper- 
ties are classified as Hazard Division 1.3. This hazard 
division includes many of the propellants, some of 


present quantity 
lor HD 1.3, this paper will 


of propellants CS oumineany apuinan factors influ- 

radiant release in stor: or process- 

lecent studies on the effects of exposure of 
Pacgie end toatines to chert durahon testes of eomtaes 
heat energy will be reviewed to assess their applicabil- 
ity to the Q-D relationships for HD 1.3. Finally the pre- 
liminary tests made to develop a different set of Q-D 


PC A02/MF A01 
Southwest Research Inst., San Antonio, TX. 
Py oy Analysis for Vented Dust E 
ulesz, and W. E. Baker. Aug 86, 14p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2059-2072. 


Below some critical particle size, magnesium powder 
is pyrophoric in air. Techniques for producing fine mag- 
nesium powder therefore require use of an inert at- 
mosphere in an enclosed system. For added safety, 
these systems are set up in strong, vented explosion 
test bays, and all operations are conducted remotely 
from control consoles located outside the test bays. 
This paper describes methods for determining the 
pressure loads on and structural response two 
vented explosion test bays subjected to hypothetical 
explosions involving fine magnesium powder. The 
analyses predicted catastropic failure of the bays in 
their original configuration. By increasing the vent area 
in the original structures, however, the bays could sur- 
vive the predicted worst case explosions. Thus, minor 
modifications in the existing structures ensured safe 
operation without a decrease in production quantities. 


PC A02/MF A01 
Naval Weapons Station, Yorktown, VA. 
Hazard 


of Explosives by Accelerating 


Calorimetry, 
J. L. Johnston, and M. P. Flores. ~—_ 86, 21p 


This article is frorm ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2085-2105. 


This work aims at one important aspect of hazard anal- 
ysis: Compatibility testing of explosives with other ma- 
terials. We discuss preliminary testing of the Accelerat- 
ing Rate Calorimeter (ARC) for use in determining 
compatibility of a widely used military plastic bonded 
explosive (PBX), PBXN-106, with a material of known 
incompatibility. A series of tests was done to deter- 
mine: that the ARC can maintain a typical polyure- 
thane/RDX based PBX in an adiabatic environment; 
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precision of sepens runs; effect of sample size; effect of 
testing the PBX in contact with an alkaline material. 
Relative precision for onset of exotherm for six runs 
was +/-1.24%. Over the mass ra tested, 100- 
400mg, effect of sample size was (6% in 
exotherm onset). Testing the PBX in contact with an 
alkaline substrate significantly reduced the onset of 
temperature of exotherm onset. 


Ab-P00s 389/2/GAR PC A02/MF A01 
Safety mination ot Metal’ Sparking Inc., Rosemont, IL. 
Determination ing Characteristics 


and the Effects on 

C. J. Dahn, and B. N. Ag 6, lip 
This article is from ‘Minutes ‘of es n ee 
Seminar (22nd) Held in Anaheim, ifornia on 

August 1986. Volume 2,’ AD-A181 275, p2107-2117. 


Of major concern in industry are hazards posed by 
metal-to-metal sparking in environments spabilty of ig. 
tially explosive dusts are present. The probability of 
nition of a dust cloud by metal sparking is 
on many factors including the type of metal, the con- 
tract speed of the metal surfaces, the contact time of 
the metal surfaces, the pressure on the contact sur- 
face and the and concentration of the dust cloud 
present. Metal sparking tests were performed as part 
of a hazard analysis program. The purpose of the test 
was to determine the sparking characteristics of a 
series of metals and the effects of the sparks pro- 
Guoed on covers! pas of dust clouds. 
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This article is “Minutes of the E 
Seminar (22nd) Held in Anaheim, California on 26- 
August 1986. Volume 2,’ AD-A181 275, p2119-2131. 


Before a SCAMP-Type hopper could be used to load a 
5.56-mm blank round with propellant WC-814, it was 
necessary to determine the maximum quantity of the 
propellant that could be used in the hopper without 
yielding a burning-to-explosion transition. A 
was tested in a remote area with 60, 110, 160, and 210 
Ib of propeliant; five tests were conducted at each 
int level. None of the tests resulted in an e: 
onation after the propellant was ignited. In all of 
the tests the propellant did burn, causing damage to 
the vent pipe and sometimes the hopper. 


Ab-P00s 391/8/GAR PC AQ2/MF A01 
Tracor Hydronautics, Inc., Laurel, MD. Jet Technology 


Systems Div. 

Automated Explosive Removal System Using Cavi- 
tating Water Jets, 

A. F. Conn. Aug 86, 7p 

This article is ‘fom ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2133-2149. 


A remotely-controlied automated system has been 
built for safely and rapidly removing explosives from 
105 and 155 mm warheads. This system was acquired 
by the Israel Military industries to clear a stockpile of 
obsolete munitions, and allow reclamation of the shells 
and HE constituents. Using the CAVIJEt cavitating 
water jet method, the HE is fully washed out from the 
warhead, and then the effluent water is filtered and 
reused. After one operator loads a warhead into the 
washout machine and leaves the area, all subsequent 
functions are monitored and controlled from a remote 
location. The 16 Ib load of HE in a 155 mm warhead 
can be removed in well under two minutes with this 
new system. With adaptations this type of equipment 
can be used for the demilitarization of any warhead 
size, bombs, and solid-propellant rocket motors. 


44,178 
AD-P005 392/6/GAR PC A02/MF AO1 
Tooele Army Depot, UT. 
Identification and Characterization of Emissions 
and Residues from Open Burning and Detonation 
of Munitions, 
M. M. Zaugg. Aug 86, 14p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2151-2164. 


This paper presents background and information 
about the ongoing study to sample air emissions and 


soil residues from open burning and open detonation 
operations. Test methods are presented along with 
summary of the project status. 
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DE87000922/GAR PC A02/MF A01 
Monsanto Research Corp., Miamisburg, OH. Mound. 
Corrosion of Gold Bridgewire in Electronic Com- 


a J. D. Braun, and E. E. Tibbitts. 1986, 
20p MLM-3393(OP), CONF-8608153-3 

Contract ACO4-76DP00053 

International Metallographic Society oaniorenan | on 
 ~ _acacaaey science, Boston, MA, USA, 3 Aug 


i of this document are illegible in microfiche 
products. 


Accelerated aging tests on gold ed detonator 
assemblies to determine compatibilty of the Au and 
Pd-in-Sn solder with the organic explosive, PENT, 
have revealed an unusual corrosion process. These 
tests, conducted at 74 deg C and 54 deg C indicated a 
preferential attack of the gold. A matrix of corrosion 
test units was established to study this corrosion prob- 
lem with accelerating temperatures up to 100 deg C. 
Scanning electron micr (SEM), energy disper- 
sive x-ray (EDX), and x-ray diffraction techniques were 
used to determine the extent of the corrosion and iden- 
tify the corrosion products. Results indicate the prefer- 
ential attack of the gold was due to HCN formed by 
decomposition of the explosive powder (PETN) at high 
temperatures. Other associated reactions were also 
observed including subsequent attack of the solder by 
the gold corrosion product and degradation of the 
plastic header. (ERA citation 12:025742) 
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Monsanto Research Corp., Miamisburg, OH. Mound. 


Low Energy ge of HMX a Foil Bridge. 
pA 1986, 11p MLM-3413(OP), CONF- 
1 


Contract AC04-76DP00053 

13. symposium on explosives and pyrotechnics, Hilton 
Head Island, SC, USA, 2 Dec 1986. 

Portions of this document are illegible in microfiche 
products. 


The use of an etched foil bridge to initiate the deflagra- 
tion of high-density HMX is described. Two foil bridges 
were evaluated, each having a cross-sectional area 
approximately equal to that of a 0.0034-in. diameter 

e. One foil was 0.11 in. wide and 0.0008 in. 
thick; the other was 0.022 in. wide and 0.0004 in. thick. 
The all-fire current for the 0.022-in. wide foil bridge was 
roughly 15% greater than that of the 0.011-in. wide foil, 
which in turn was approximately 7% greater than the 
round wire bridge. The no-fire current for the 0.022-in. 
wide foil bri was roughly 26% greater than that of 
the 0.011-in. wide foil, which in turn was approximately 
10% greater than the round wire bridge. 7 refs., 4 figs., 
3 tabs. (ERA citation 12:025743) 
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DE87006820/GAR 

Lawrence Livermore National Lab., CA. 

High Pressure Failure Curve for JA2. 

M. Costantino, and D. Ornellas. 10 Mar 87, 10p 

UCRL-95555, CONF-870394-1 

Contract W-7405-ENG-48 

Joint Army, Navy, NASA, Airforce propulsion systems 

hazards meeting, Huntsville, AL, USA, 17 Mar 1987. 

—_ copy only, copy does not permit microfiche pro- 
tion. 


Data for the failure curve for the gun propellant JA2 is 
presented in this paper. The right circular cylinder 
sample is placed in a biaxial stress state by first apply- 
ing a hydrostatic stress and then adding an axial 
stress. Keeping the hydrostatic stress constant at a 
confining pressure, sigma sub 2 = sigma sub 3 , and 
increasing the axial stress, sigma sub 1 , generated an 
octahedral shear stress, (sigma sub 1 -sigma sub 3 )/ 
2, which resulted in compressive failure. Four appara- 
tus have been used to make these measurements 
over portions of the stress-strain rate space bounded 
by 0.1 <sigma sub 2 = sigma sub 3 <400 MPa and 
10 sup -4 <epsilon <10 sup 3 s sup -1 . All measure- 
ments were at room temperature. At epsilon = 10 sup 
-4 $ sup -1 , the maximum octahedral shear stress at 
3% axial strain increased from 2.3 MPa at a confining 
pressure of 0.1 MPa to 8.2 MPa at a confining pressure 
of 400 MPa. The slope of the linear portion of the 
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stress-strain curve increased from 0:47 to 1.0 GPa 
over the same range. The failure mode at all 
pressures was ductile. Strain rate effects are 
cant, wih Oro changin biamemanittapa tee ait 
Se Sn ak eee ee 
As in previous results for a LOVA propellant, the 
cama increased with the confining pressure, with in- 
creasing slope. These data are used in calculations of 
the response of the gun propellant grains to stress 
during the interior ballistic cycle and in various hazards 
and vulnerability scenarios. (ERA citation 12:025752) 
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DE87007714/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 


Long He Pian for Explosives Technology 
Group (M-1 
oo Taylor, and T. Rivera. Apr 87, 12p LA-10894- 


Group M-1 is responsible for the research and devel- 
opment of new explosives and other materials for 
weapons application and for the reliability assurance 
of materials in the current stockpile. This report exam- 
ines the group's future role in this tec! , as well 
as its expansion into other areas in the Los 
Alamos National Laboratory may be involved. This 
report also recommends actions that may be currently 
implemented to help Group M-1's mission remain cur- 
rent and useful. (ERA citation 12:023394) 


744,183 

PB87-863874/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield 
Plastic Explosive PETN: Penaerethrito! Tetrani- 
trate. January 1970-June 1987 (Citations from the 
NTIS Database). 

Rept. for Jan 70-Jun 87. 


Jul 87, 90p 
Supersedes PB86-870573. 


This bibliography contains citations ~ 
ey and handling of plastics Ba 

explosion velocity, tonteation, 
oun to shock, and the environmental impact of 
this explosive are discussed. Use in boring, oil shale 
cratering, and spot welding are examined. Vapor, 
water, and surface detection are described. (This up- 
dated bibliography contains 186 citations, 59 of which 
are new entries to the previous edition.) 
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PB87-863882/GAR PC NO1/MF NO1 

National Technical Information Service, Springfield, 

VA. 

— Explosive RDX: Cyclotrimethylenetrinitra- 
1970-June 1987 (Citations from the 

NTIS Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 143p 

Supersedes PB86-870268. 


This bibliography contains citations concerni bony 

properties and handling of plastics explosive 
Production, decomposition, toxi Studies, Arn 
sensitizing techniques are disc’ . RDX detection in 
munitions plant wastewater and air samples is de- 
scribed along with methods of eliminating this explo- 
sive from the effluent. Molecular dynamics, sensitivity 
to shock and heat, burning behavior, and explosion ve- 
locity are presented. (This updated bibliography con- 
tains 295 citations, 33 of which are new entries to the 
previous edition.) 


Bombs 
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AD-P005 352/0/GAR PC A03/MF A01 
Air Force Inspection and Safety Center, Norton AFB, 
CA. 


Suppression of Propagation between Stacks of 


Bombs, 

K. R. Shopher, and E. M. Jacobs. Aug 86, 40p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1237-1277. 


Tests were conducted to determine if propagation 
could be prevented between stacks of MK 82 (500 
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und) and MK 84 (2000 pound) bombs in storage. 
he effects of four variables were explored; orientation 
f the bombs, fuze well protection, distance between 
stacks of bombs, and material between stacks 
of bombs. A total of 19 tests have been conducted and 
prove that propagation between stacks of 

bombs in storage can be prevented. 


Combat Vehicles 
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AD-A181 318/7/GAR PC A02/MF A01 
Tire and Rubber Co., St. Marys, OH. 

Preparation of T-156 Track and T-142 Pads with 


Final technical rept., 
M. B. Hoying. 24 Oct 83, 1 
Contract DAAE07-82-C-409 


The objective of this work was to produce T-142 pads 


and T-156 blocks orn © 2 as band 
which would reduce stress the 
rubber is under load, thereby decreasi inalnhal 


chunking. Laboratory analysis of T-156 $ contain- 
Vie improved Udewsh slftnees, Producten of the T. 
oved sidewall stiffness. 


Production of the T- 
156 blocks and 1-142 pads was labor intensive 
and required extreme care in ing in order to 
produce Parts. Alternate preparation meth- 


TACOM-TR-12949 


acceptable 
ods would be required to make the concept production 
feasible. Keywords: Mold design, Precut fabric, High 
strength. 
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AD-A181 442/5/GAR PC AO02/MF A01 
Tire and Rubber Co., St. . OH. 

Fabrication of T-156 Track Bushing 

Final rept., 

C. E. Lynn. Jul 82, 13p TACOM-TR-12653 

Contract DAAE07-81-C-4095 


This report gives a brief description of the manufactur- 
ing process for rubberizing 1500 T-156 pins according 
to drawing P3-18483 . Process, Rubberiz- 
ing, Fabrication, Production, Tanks, (Combat vehicles). 
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AD-A181 400/3/GAR PC A04/MF A01 

Army Ballistic Research Lab., Aberdeen Proving 

Ground, MD. 

imme 6 Biast-Wave Simulators (LBS) with Coid-Gas 
| a = pga aman Design Studies. 


Final rep 
K. O. Opaika. Mar 87, 57p Rept no. BRL-TR-2786 


Computational, parametric design studies were carried 
out using the BRL-QID hydrocode to investigate the 
effects of variations in length of a US-LBS designed to 
simulate blast waves within a predefined test enve- 
lope. The simulation requirement was based on a 
60m/kT 1/3 Height of Burst, scaled, tactical explosion 
for shock overpressures ranging from 14 to 240 kPa 
(2-35 psi) and weapon yields rangining form 1 kT to 1 
MT. The US-LBS ign is based on the LBS at the 
Centre d'Etudes de Gramat (CEG), France. However, 
the cross sectional reference area of the test section is 
expected to be twice the size of the French facility. 
Studies are preformed to investigate the effects of 
changes of the driver length, the expansion tube 
length without RWE and the expansion tube length 
with a passive RWE. The results of these studies are 
presented in form of design envelopes, and discussed. 
Recommendations are made for the US-LBS design. 
Keywords: Large Blast wave simulators; Shock tubes; 
Biast wave simulation; Blast waves; Shock overpres- 
sure; Pressure history; Dynamic pressure; Computa- 
tional fluid dynamics; Hydrocode computations. 
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AD-P005 306/6/GAR PC A02/MF A01 
Southwest Research Inst., San Antonio, TX. 


744,192 


Pressure/T: in 
Decay an Explosion 


. E. Ketchum, and M iruien of the Expos 14p 
is article is from ‘Minutes of a> 
on 


Seminar (22nd) in Anatvalon 
August 1986. Volume 1." AD-A181 274, o138-182 


The cooldown following an HE explosion in an explo- 
sion containment room was investigated. The post ex- 
plosion Rn a pe environment was ana- 
= ety ree Pon comprised of: experi- 

mental modeling, heat transter analysis, and numerical 
of cotton wom ensures tema tee leakage. Two phases 
of cooldown were observed. adiant heat flow and ex- 


PC A03/MF A01 
Research Development and Engineering 


i 22nd) Held in Anaheim, 
August 1986. Volume 1." AD-A181 274, o158-200 


Procedures for structures designed to resist the ef- 
fects of HE type explosions are presently available in 
the Tri-Service Design Manual Structures to Resist the 


Ay a PC A03/MF A01 
Army Engineer Div., ille, AL. 
Effectiveness of TM 5-1300 Cubicles Added to Ex- 
P. M. Lahoud. Aug 86, 38p 

This article is from ‘Minutes of the 

Seminar (22nd) Held in Anaheim, on 26-28 
August 1986. Volume 1,’ AD-A181 274, m9201-238. 


On 1 April 1985 at approximately 8:20 a.m., an acci- 
dental explosion occurred at Milan Army Ammunition 
Plant (MAAP), Dae aeere saniiaenstee 
event was a feed hopper _—— 

operation. wan eolteated atte [ea tabat eer 
tained approximately 18 pounds of Composition A5. 
The pressing operation was located in a reinforced 
concrete cubicle located on the east side of the build- 
ing. The incident caused the blowout failure of the fran- 
gible exterior wall of the adjacent service ramp, as well 
as the failure of a large area of the cement asbestos 
roofing over the main area of the building behind the 
cubicle. There was no significant structural damage to 
the building framing or pri cubicle. There were 
45 operating personnel in the building at the time of 
the incident and only two minor injuries occurred, nei- 
ther requiring hospitalization. Repairs of the building 
were completed by July 1985. This paper discusses 
the evaluation of the blast within the building and also 
the effects of the blast on the operating personnel. 
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AD-P005 318/1/GAR PC A02/MF A01 
Booker Associates, Inc., St. Louis, MO. 

Equipment Support Systems in Biast Resistant 


Structures, 

F. P. Eppert. Aug 86, 16p 

This article is from ‘Minutes of the Explosives Saf 
Seminar (22nd) Held in Anaheim, California on 26-2 
August 1986. Volume 1,’ AD-A181 274, p441-456. 


One of the often overlooked elements in the design of 
a structure to resist the effects of an accidental deto- 
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nation of high explosives is the mounting and support 
of the wide range mechanical and electrical equipment 
installed in the facility. This paper addresses the tech- 
niques that should be considered in the mounting of 
mechanical and electrical equipment and, in particular, 
will address specific designs which have been utilized 
in buildings with multiple bays where a detonation in 
one bay could effect an adjacent bay. In such a facility, 
the detonation of a high explosive material in one bay 
could cause injury to personnel and loss of the use of 
the adjacent bay in spite of the fact that the structure is 
designed to protect personnel and equipment in those 
adjacent bays. 
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AD-P005 325/6/GAR PC A02/MF A01 
Prins Maurits Lab. TNO, —< (Netherlands). 
ee acility for Terminal Ballis- 


x a” W. Karthaus, and G. Opschoor. Aug 
1 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p565-579. 


For the furtherance of the research at the Prins Maurits 
Laboratory-TNO on both internal and terminal ballis- 
tics a fully closed test facility has been . On 
the basis of various requirements it is shown that 
optimal shape for the test facility is a thick-walled cylin- 
der of reinforced concrete. However, for practical rea- 
sons, an octagonal cross-section has been selected 
for the final design of the test facility. The design study 
was supported by the results of experiments with a 
scaled model to estimate the internal loading on the 
walls of the target room. Further finite-element calcula- 
tions have been carried out to determine the dynamic 
response of the structure. 
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AD-P005 327/2/GAR PC A02/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

— for Blast Damage from Distant Gun Fire 
W. J. Taylor. Aug 86, 22p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p595-616. 


Activities on many Army installations involve the firing 
of guns and the detonation of explosives. These activi- 
ties generate blast waves that propagate to neighbor- 
ing communities claims, reviews the types of residen- 
tial damage claimed, and describes the blast damage 
threshold criteria. This paper recommends ‘safe from 


damage’ distances for typical military blast-producing 
events. 
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AD-P005 329/8/GAR 
Naval Civil een Lab., Port Hueneme, CA. 
Design Crit for it Resistant Thermally Tem- 


pered Glazing, 

G. E. Meyers. Aug 86, 88p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p631-718. 


PC A0S/MF A01 


Historical records of explosion effects demonstrate 
that blast-propelied glass fragments from failed win- 
dows are often a major cause of injuries from explo- 
sions. Also, failed window glazing often leads to addi- 
tional injuries as blast pressure can enter interior build- 
ing spaces and subject personnel to high pressure jet- 
ting, incident overpressure, secondary debris impact 
and thrown body impact. These risks are heightened in 
modern facilities, which often have large areas of 
glass. Guidelines are presented for the design, evalua- 
tion, and certification of fixed or non-openable win- 
dows to survive safely a prescribed blast environment 
described by a triangular-shaped pressure-time curve 
Window designs using monolithic (unlimited) thermally 
tempered glass based of these guidelines can be ex- 
pected to provide a probability of failure equivalent to 
that provided by current safety standards for safely re- 
sisting wind loads 
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AD-P005 330/6/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA 
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Missile Test Cell Design Load and Safe Siting Crite- 


J. E. Tancreto. Aug 86, 48p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p719-766. 


The reliability of today’s highly sophisticated weapons 
systems is on simulation tests. These 


power-on, all-up tests are required prior to delivery to 
the fleet and periodically during the life of the missile. 
The tests must be conducted in hardened missile test 
cells (MTCs) to prevent communication of an acciden- 
tal explosion to ordnance outside the cell and to limit 
leakage pressure in adjacent occupied areas to less 
than 2.3 psi. 
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AD-P005 331/4/GAR PC A03/MF A01 
Naval Civil Engi ing Lab., Port Hueneme, CA. 
Blast Loads ertical Walls, 

M. E. Beyer. Aug 86, 31p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p767-797. 


This paper presents preliminary design criteria for ver- 
tical cantilever blast deflector walls intented to reduce 
the biast environment from explosions detonated im- 
mediately behind the walls. The design criteria relates 
the peak blast overpressure, total biast impulse, and 
effective duration of the overpressure in a format that 
facilitates the ign of blast deflector walis and the 
predication of the it environment behind walls. 


198 
AD-P005 334/8/GAR PC A02/MF A01 
Kungliga 


Fortifikationsfoevaltningen,  Eskilstuna 
(Sweden 


). 
Klotz-Ciub Tests in Sweden, 
B. E. Vretblad. Aug 86, 16p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p815-830. 


in the paper the objectives of the Klotz-Club tests per- 
formed in Sweden are described. The main purpose of 
the tests is to give data on debris and fragment throw 
from detonations in ammunition storages in rock. The 
installation is described and results from four of the 
tests are given. 
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AD-P005 336/3/GAR PC A03/MF A01 
S-Cubed 


, Albuquerque, NM. 
Calculation of Airblast from Underground Ammu- 
nition Storage 
L. W. Kennedy, K. D. Schneider, and C. E. Needham. 
Aug 86, 32p 
This article is from ‘Minutes of the Explosives Safety 


Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p861-892. 


The storage of munitions in underground facilities pro- 
vides a potential hazard to surrounding buildings or 
populations. Current placement of such facilities rela- 
tive to above-ground structures is based on long 
standing curves and scaling relations for the peak air- 
blast overpressure as a function weight of explosives 
and distance and angle relative to the tunnel opening. 
The ited scaling relation for a 50 mbar safety 
criterion is shown. This relationship is based on a vari- 
ety of explosive weight-to-volume ratios. However, 
recent storage designs call for larger amounts of ex- 
plosives and lower explosives storage densities than 
were considered in developing the relationship. It has 
not been demonstrated that the same relation holds 
for these new conditions. A coordinated program of 
experiments and calculations is a oe by 
the Norwegian Defence Construction ice (NDCS) 
to reduce the uncertainties in determination of safe 
distances and the define the angular distribution of 
overpressure. 
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AD-P005 342/1/GAR PC A02/MF A01 
Xian Modern Chemistry Research Inst. (China). 
Investigation of the Sympathetic Explosion of 
Loose Loaded TNT in Large Quantity, 

Z. Zhao. Aug 86, 7p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p997-1003. 


The sympathetic explosion phenomena of explosives, 
especially of loose loaded explosives, are very compli- 


cated. The most investigations of sympathetic explo- 
sions in the past were made with a smaller quantity at a 
higher density. We have determined the sympathetic 
explosion times and the shock velocities in the accep- 
tors. By the sympathetic explosion time, we mean the 
time interval from the time the shock wave from the 
detonations of the donor charge reaches the surface 
of the acceptor to the time the acceptor explodes. For 
the purpose of measurement, we have developed a 
kind of grate type probes. They can send a signal at 
the moment of explosion of the acceptor charge. 
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AD-P005 364/5/GAR PC A03/MF A01 
Naval Surface Weapons Center, Dahigren, VA. 
aye for Irregular Fragments, 

F. leskey. Aug 86, 29p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1549-1589. 


The Naval Surface Weapons Center (NSWC) has a 
continuing task from the Department of Defense Ex- 
plosive Safety Board (DDESB) to establish methods 
for predicting the fr. it hazards due to the inadver- 
tant explosion of ordnance items. As part of this task, 
NSWC has established a computer model which pre- 
dicts fri t hazards. The ier model calcu- 
lates individual trajectories for each fragment recov- 
ered in small-scale fragment arena tests. 
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AD-P005 368/6/GAR PC A03/MF A01 
Southwest Research Inst., San Antonio, TX. 

Blast Testing of Expedient Shelters in Model Scale, 
E. D. Esparza. Aug 86, 39p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1641-1679. 


A research program was conducted to evaluate the 
blast resistance of expedient fallout shelters designed 
for the civilian population in the event of a nuclear 
attack. As part of this research, model size shelters of 
six different designs were tested in a shock tunnel at 
average overpressure levels of 2.8, 4.6, and 8.8 psi. 
Measurements of the external blast pressures and in- 
ternal pressure leakage into the model shelters were 
made. The expedient shelters tested utilize, in general, 
shallow soil excavation, load-bearing members of 
timber or doors, and soil-covered roofs. Replica model 
sizes were selected so that the shock tunnel load du- 
rations were long enough to test in the quasi-static 
load realm. Some of the shelter designs survived at 
every overpressure level very well, while other tests 
items suffered structural failures in almost every case. 
This paper presents a brief description of the experi- 
ments, including some details of the shelters, of the 
model fabrication and pressure measurement system, 
and a summary of the results. 
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AD-P005 377/7/GAR PC A02/MF A01 
Defence Research Information Centre, Orpington 
(England). 

Joint Australian/UK Stack Fragmentation Trials. 


2, 
J. Henderson, J. Walker, N. J. Rees, and R. A. 
Bowe. Aug 86, 18p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1867-1886. 


The Explosion Effects Sub-Committee (EESC) of 
ESTC recommended in 1980 the investigation of frag- 
ments and debris arising from an untraversed bomb 
stack, one having a standard 2 degree traverse and 
also one with a 10 degree traverse. In addition, the 
effect of having such a stack inside a typical brick built 
storehouse with a protective concrete roof, under 
comparable traversed conditions, was also to be de- 
termined. As a result of reservations expressed by 
RARDE concerning the symmetry of the bomb stacks 
used in Phase 1 it was decided to carry out a Phase 1B 
search over part of the sites used during Phase 1. A 
Phase 2 had been recommended because of some 
doubts as to the applicability of the trails to buildings 
which were considerably weaker than those tested, 
e.g., with 115mm brick walls and because it was not 
felt that the results allowed extrapolation down to 
small quantities of explosives (less than 1800 kg). 
Phase 2 was proposed using smaller quantities of ex- 
plosives, typically of a few hundred kilograms, in a 





similar type brick built building to ascertain the effect of 
reduced loading. 
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AD-P005 379/3/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 


Se eee wt nse ped Wall Frag- 
prea nh) Ler ne by a Neighboring 
Aboveground Barricaded Munition Storage Maga- 


GBuimash, C. N. Kingery, and G. A. Coulter. Aug 

4 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p1909-1953. 


This report presents the results of a study designed to 
determine if fragments from the most severely loaded 
wall of an aboveground brick munition storage maga- 
zine would cause a mass detonation of the munitions 
within the magazine. Unreinforced, scored concrete of 
similar density was substituted for brick in the wall of 
the acceptor. The blast loading is the result of a mass 
explosion in a neighboring magazine which is located 
at a separation distance of K2 (2W to the 1/3 power); 
the magazines are separated by earth barricades. Re- 
sponding and non-responding 1/235 scaled models 
were designed for the tests. : Velocity measurements 
were obtained by using interrupt wire screens. 
It was determined that the maximum fragment velocity, 
10.8 m/s, is too low to initiate a sympathetic detona- 
tion. 
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AD-P005 385/0/GAR PC A03/MF A01 
peewee heme ae Research Inst., she Antonio, TX. nen. 
ical Charges at Small Scaled Geodiemneon 

E. D. Esparza. Aug 86, 29p 

This article is from Mirates of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2029-2057. 


An experimental investigation was conducted to obtain 
direct measurements of side-on overpressures from 
spherical charges of six different high explosives at 
small scaled distances ranging from 0.74 to 3.5 ft/Ib to 
the 1/3 power. The pressure-time recordings of the in- 
cident airblast waves were processed to obtain peak 
side-on overpressures, shock wave arrival times, side- 
on overpressures, shock wave arrival times, side-on 
impulses, and positive durations. Comparisons of the 
test data were made with standard blast curves for 
these four parameters. The side-on overpressure and 
arrival timw data from the TNT tests are in excellent 
agreement with the standard curves. TNT equivalen- 
cies for each of the six explosives were determined 
using the standard pressure and impulse curves, as 
well as the actual TNT test data obtained. These re- 
Sults indicate that the pressure based TNT equivalen- 
cy at small scaled distances for some of the explosives 
tested can be significantly different than that based on 
the heat of detonation. 
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AD-P005 387/6/GAR PC A02/MF A01 
Southwest Research Inst., San Antonio, TX. 

TNT Equivalence of Two Plastic-Bonded Expio- 
sives for internal Biast and Gas Pressures, 

W. E. Baker, and D. W. O'Kelley. — 86, 12p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2,’ AD-A181 275, p2073-2084. 


Past internal blast testing within an eight-scale loads 
model of a multi-bay containment structure has provid- 
ed a data base for both reflected internal blast loads 
and long-terms gas phase pressures within a strong 
containment structure. These data are analyzed to de- 
termine TNT equivalence for internal blast loading, and 
separate values for TNT equivalence for gas phase 
pressures, for two plastic-bonded explosives, PBX- 
9404 and PBX-9502. Different values are obtained for 
the two phases of the internal blast loading, and both 
differ from values which would be estimated on the 
basis of heats of explosion relative to TNT. 
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PB87-200473/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 


Minces), 
unkler, and G. Paulus. 3 Sep 86, 96p ISL-R- 
122/86 
Text in German, summary in French. Sponsored - 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |'Armement. 


The subject of the investigation was the numerical sim- 
ulation of the perforation of thin plates by punching 
with steel and tungsten heavy metal projectiles made 
of several parts. lations were done on the basis 
of the model developed at the ISL under the name of 
PEPSI. Perforations on steel plates with a thickness of 
2.5 and 5 mm from projectiles of a 5 mm diameter were 
simulated. The impact velocities were located between 
500 and 1,000 m/s. In the velocity range of up to 700 
m/s, satisfactory agreement was found between simu- 
lated and experimental values in the case of homoge- 
neous cylinders. Equally, the protection of the effective 
part against premature deformation could be proven 
On projectiles consisting of several parts. However, 
with increasing impact velocity, the calculation results 
change in inverse proportion because the physical 
processes changing with them, especially splinter for- 
mation, cannot be taken into account in the code. The 
experimental findings need hardening in the area of 
high impact velocity. In addition, similar studies will be 
required for velocities below 500 m/s. 


744,208 
PB87-200622/GAR PC E03/MF E03 
Institut Franco-Allemand de Recherches, Saint-Louis 


(France). 
Measurements in the Exhaust Flow 
a 7.62 mm Rifle Using Propellants With and 


Without Chemical Flash yr 
H. Mach. 3 Sep 86, 22p ISL 233/86 


Sponsored Direction des Recherches, Etudes et 
Techniques, Paris (France). Centre de Documentation 
de I'Armement. 


The paper describes measurements of gas velocities, 
gas temperatures, and infrared coefficients 
of some combustion products (carbon dioxide, carbon 
monoxide, and water particles) along the centerline (1 
< x/d < 100) of the muzzle exhaust flow of a 7.72 mm 
rifle. Ammunition with and without chemical muzzle 
flash suppressant has been used. 


Guns 
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Naval Research Lab., Washington, DC. 

-Produced Plasmas 


Laser and Hypervelocity Accel- 


eration. 
Memorandum rept., 
B. H. Ripin. 15 May 87, 11p Rept no. NRL-MR-5837 


Laser produced plasmas have properties that overlap 
those of armatures required for hypervelocity particle 
acceleration. This makes them useful as a test bed for 
advanced acceleration schemes and effects. in addi- 
tion, sophisticated diagnostics have been developed 
for measuring laser produced plasma conditions; many 
of these techniques can be applied or adapted to KEW 
armature problems. Keywords: Hypervelocity accel- 
eration; Rail gun; Kinetic energy weapon. 


744,210 

AD-A181 366/6/GAR PC A03/MF A01 
Odetics, inc., Anaheim, CA. 

Control System for a Robotic Howitzer. 

Contractor rept., 

A. P. Rohrabacher, and A. E. Neira. Jun 87, 44p 
ARFSD-CR-87008 


The present method of ammunition handling and load- 
ing for a 155 mm Howitzer is a totally manual and 
therefore labor intensive effort. The constraints placed 
on weapons of this type by manual operation are both 
direct in the form of reduced fire rate due to fatigue and 
indirect in the form of manpower that is not available to 
perform other required tasks. The current effort to de- 
velop a robtoic Howitzer with fully automatic features is 
— led by the Armament Research Development 
and Engineering Center (ARDEC) at Picatinny Arsenal. 
In keeping with this ARDEC charter, this Phase | SBIR 


744,212 


ORDNANCE 
Guns 


effort has resulted in the conceptual design of an auto- 
loader system as a basis for an advanced controller 
that will take high level commands from a fire control 
computer and effect the control of all mechanical ap- 
Paratus required to fully automate the loading of a 155 
mm Howitzer. The baseline system described in this 
report will meet all requirements presently being con- 
sidered for the robotic implementation of an autoload- 
ing system. The purpose of creating the autoloading 
concept is to serve as a generic baseline for defining 
the controller. This controller has been concepted to 
allow integration with any implementation that may 
eventually be the result of some future design. 


744,211 


AD-A181 760/0/GAR PC A06/MF A01 
Fraunhofer-Geselischaft zur Foerderung der 
Angewandten Forschung e.V., Munich (Germany, 
F.R.). 


ee ee Se a 


row ‘Tept. Feb 84-Apr 87, 
G. Ki 6 Apr 87, 115p R/D-4387-R-AN 


lingenberg. 
Contract DAJA45-84-C-0013 


ap nae anger amg = gee pier 
clean, two-phase, reacting flows with realistic 

ballistic gas pressures and temperatures has been de- 
veloped. This gas gun is driven by the combustion of 
the gas mixture 3H2 + O2 + 8He. With this gas pro- 
pellant mixture, the gas gun is capable of simulating 
both the interior and transitional ballistic flows of 
medium caliber weapons. In the experiments, empha- 
has been given to the study of reacting muzzie 

. The reason for this was to investigate, in accord- 

the contract officer, primarily the basic 

muzzle flash phenomena. It is shown for the first time 


and its chemical suppression by inhibiting alkali salts. 
Because of the importance of the simulation experi- 
ments, a further three years program is envisaged. 
Keywords: Ballistics; Simulators: Interior; Transitional; 
Combustion; Hydrogen; Validation; Experiments; 
Muzzle; Flash; Parameters; Flow. 
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AD-A181 802/0/GAR PC A12/MF A01 
Florida Univ., Gainesville. Dept. of Mechanical Engi- 
neering. 

High Speed Flow in Tubes. 

Final rept. Feb 85-Feb 87, 

E. Hansen, and T. |. P. Shih. 14 Apr 87, 275p 
AFOSR-TR-87-0824 

Grant AFOSR-85-0113 


Four interior ballistic models were developed for ana- 
lyzing the flow field inside tubes that launch high- 
speed projectile. The first model was developed for 
analyzing inviscid interior ballistic flow; the second was 
developed for analyzing the unsteady, two-dimension- 
al momentum and thermal wall boundary layers in bal- 
listic devices. The third model was developed for ana- 
lyzing viscous interior ballistic flow; and the fourth is an 
analytical mode! that predicts the density and pressure 
variation between the breech and the base of the pro- 
jectile. Results obtained were compared with experi- 
ment data. Results indicated that the following param- 
eters have significant effects on the interior ballistic 
flow; covolume of the gas; cross-sectional areas 
changes as a function of axial distance; relative veloci- 
ty between the propellant grains and the combustion 
gas; ratio of the specific heats as a function of local 
temperature; the effects of friction and the heat trans- 
fer in the boundary layer; and propellant burning rate 
as a function of local pressure. The effect of heat 
transfer was to produce a significant (9 + %) effective 
barrel volume increase. The down bore pressure adn 
density gradients were found to be governed by the 
projectile acceleration and the length from breech to 
projectile. Keywords: Interior ballistics; Gas gradients; 
Unsteady boundary layers; Boundary layer flow; Vis- 
cous flow; Gun barrels; Gun propellants. 
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AD-P005 354/6/GAR PC A02/MF A01 
Tooele Army Depot, UT. Ammunition Equipment Direc- 
torate. 

tion Testing of M61 Rockets in Single 


Containers, 
D. B. Hill. Aug 86, 18p 
This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 2," AD-A181 275, p1329-1346. 


A need potentially exists for overpack containers for 
115mm M55 Rockets. A single round overpack system 
has been ined and a series of tests were conduct- 
ed, ultilizing M61 Rockets, to determine effect of the 
overpack on the previously-established Maximum 
Credible Event (MCE) for palletized M55 Rockets; and 
to provide data for storage hazard classification of 
rockets stored in the overpack containers. This paper 
presents results of those tests. 


PHOTOGRAPHY & 
RECORDING DEVICES 


Photographic Techniques & 
Equipment 
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PB87-210225/GAR PC A04/MF A01 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Wear Due to Inks. 

Final rept. Oct 84-Sep 86, 

L. K. Ives, M. Peterson, A. W. Ruff, J. S. Harris, and 
P. A. Boyer. Jun 87, 69p NBSIR-87/3574 

Sponsored by Bureau of Engraving and Printing, 
Washington, DC. 


The principal modes of wear during currency and 
stamp printing by the intaglio method were identified. 
Three laboratory test methods were developed and 
applied to a study of different ink materials and differ- 
ent chromium platings. The importance of abrasive 
Particles in the inks was established. Recommenda- 
tions for continued research, both fundamental and 
applied, were made 


eee 
PHYSICS 
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AD-A181 375/7/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA 

Horizontal Spatial Requirement Study of the Guif 
Stream as Modelied by the IFDPE (implicit Finite 
Difference Parabolic Equation) Acoustic Model. 
Master's thesis, 

K. L. Cease. Mar 87, 144p 


The sampling increment in horizontal spacing for a 
range-dependent environment was studied with re- 
spect to accurate prediction of propagation loss 
through a frontal system. A transmission loss model 
was verified by comparing its predictions with experi- 
mental data when the sampling increment was very 
small. A study of the effect of altering the sampling 
increment produced a maximum increment which re- 
tained a reasonable agreement with the prediction for 
very small incrementation. Sensitivity studies were 
performed at three source depths to determine depth 
dependency 
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AD-A181 395/5/GAR PC A02/MF A01 
Minnesota Univ., Minneapolis. St. Anthony Falls Hy- 
draulic Lab. 

Experimental investigation of the Influence of Air 
Bubbles on the Acoustic Radiation Efficiency of 
Turbulent Shear Flow, 

R. E. Arndt. Apr 87, 23p Rept no. 256 

Contract N00014-85-K-0265 


The objective of this program is to experimentally ex- 
amine the interaction of a turbulent mean flow with en- 
trained air bubbles. Particular attention has paid to the 
determination of the relative acoustic radiation effi- 
ciencies of bubbles undergoing simple harmonic oscil- 
lation and those undergoing splitting. There were three 
phases to this program: 1) in and fabrication of a 
bubble injection system. Ri ign and quieting of a 
turbulent jet facility. 2) Design and fabrication of a facil- 
ity to study bubble formation noise. Acoustic and high 
speed observations were made and correlated with 
new theory developed in this program. 3) Experimental 
determination of the bubble splitting noise over a 
range of velocity. Stability theory is being used to ex- 
plain the results. It can be concluded that splitting 
noise is the most potent noise source when it occurs. 
An average increase of 20 dB over single phase jet 
noise is common. The time scale of each noise pulse is 
independent of velocity, leading to the conjecture that 
the splitting process is triggered by turbulence, but the 
resulting unstable motion is a function of only bubble 
— The peak sound pressure resulting from the 
lormation of bubbles is dependent on the details of 
how the bubbles was formed. A simple model of this 
process correlated well with the measured data. 


744,217 

AD-A181 688/3/GAR PC A04/MF A0O1 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Global Model for Sound Absorption in Sea Water. 
Technical rept., 

R. H. Mellen, P. M. Scheifele, and D. G. Browning. 
14 May 87, 58p Rept no. NUSC-TR-7923 

See also AD-A181 689. 


The attenuation term in the sonar equation for propa- 
gation loss can be taken to include all losses that are 
proportional to range. Absorption in the medium is usu- 
ally the dominant mechanism; however, interface scat- 
tering, volume scattering and diffraction can also 
become important components under certain condi- 
tions. Sound absorption in sea water is an order of 
magnitude greater than in fresh water at sonar fre- 
quencies. Resonator experiments in the 1950's identi- 
fied the mechanism as an ionic relaxation of magnesi- 
um sulfate in the 100 kHz range. Sea experiments in 
the 1960's showed another anomaly in the 1 kHz 
range. T-jump measurements in the 1970's showed 
that boric acid is involved. Details of the mechanism 
were investigated using the resonator method in the 
1980's. Other relaxations were also discovered but the 
only one of these that plays a significant role in sea 
water is the magnesium-carbonate relaxation. A three- 
relaxation model of sea water absorption was devel- 
oped based on both laboratory and sea experiments. 
The main feature of the new model is the pH depend- 
ence of two components: boric acid and magnesium 
carbonate. In the nonimal sea-water pH range 7.7-8.3, 
the low-frequency absorption changes by nearly a 
factor of 4. Model tests, using available sea data and 
archival pH values, show good agreement. Error analy- 
Sis indicates that predictions can be expected to be 
accurate to within + or - 15%, providing that local pH 
is known to within + or - 0.05 units. Variability of pH 
with depth is usually much larger than this 


744,218 

AD-A181 689/1/GAR PC A04/MF A01 
Naval Underwater Systems Center, New London, CT 
New London Lab. 

Global Model for Sound Absorption in Sea Water. 
Part 2. GEOSECS pH Data Analysis. 

Technical rept., 

R. H. Mellen, P. M. Schiefele, and D. G. Browning 

14 May 87, 68p Rept no. NUSC-TR-7925 

See also Part 3, AD-A181 690 


lonic relaxations involving magnesium sulfate, boric 
acid and magnesium, carbonate are known to account 
for sound absorption in sea water. Regional depend- 
ence of sound absorption has been shown to be 
caused mainly by the pH-dependence of the boric acid 
relaxation. In the nominal sea water pH range 7.7-8.3, 


the magnitude can be expected to vary over neatly a 
factor of four at lower frequencies. Since pH varies 
with depth as well as locations, net absorption will also 
depend on the ray paths. An interim global model, 
based on published pH contours for the World Ocean, 
has been proposed. Correction factors for the sound- 
channel, convergence-zone and surface-duct modes 
are provided by individual contour charts. However, if 
there is no clearly dominant propagation mode, inte- 
grations of loss over all ray patiis may be indicated, 
which requires profiles of correction-factor vs depth. 
Part-2 reports analysis of pH data obtained during the 
GEOSECS expeditions 1972-1978. The purpose is to 
check the accuracy of the global model contous charts 
and to investigate methods of estimating profiles of 
correction-factor vs depth. PH profiles for all the sta- 
tions reported in the Atlantic, Pacific, and Indian 
Oceans are presented graphically and derived correc- 
tion factors are listed in tables. Correction-factor con- 
tour charts at depths 0, 0.5, 1, 2, an 4 km are also 
developed and agreement with the earlier versions ap- 
pears to be within expected experimental error. The 
five values provided by the contour charts should 
permit reasonably accurate estimation of the correc- 
tion-factor profiles in most of the World Ocean. 
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AD-A181 690/9/GAR PC A03/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Global Model for Sound Absorption in Sea Water. 
Part 3. Arctic Regions. 

Technical rept., 

R. H. Mellen, P. M. Scheifele, and D. G. Browning. 
14 May 87, 43p Rept no. NUSC-TR-7969 

See also Part 2, AD-A181 689. 


Sound absorption in sea water is known to be caused 
by ionic relaxations involving magnesium sulfate, boric 
acid and magnesium carbonate. Absorption is region- 
ally dependent, due mainly to the pH-dependence of 
the boric acid relaxation. In the nominal sea-water pH 
range 7.7-8.3, the magnitude increases by roughly a 
factor of four at the lower frequencies. Since pH varies 
with depth as well as location, absorption also de- 
pends on the ray paths. A predictive global model for 
the World Ocean has developed, employing contour 
charts of the pH correction-factor (K-factor) at the 
depths, 0, 0.5, 1, 2, and 4 km. Profiles required for loss- 
integration along ray pathes can be generate by the 
algorithm provided. This report extends the model to 
cover Arctic regions. In polar waters, sound speed 
generally increases monotonically with depth and 
upward refraction causes a concentration of energy 
near the surface. Excess attenuation, evidently due to 
underice scattering, makes long-ra propagation 
feasible only at very low frequencies. Reverberation is 
also an order of magnitude higher than that at lower 
latitudes. Thus absorption effects are important only 
for direct-paths and high frequencies. For depths of 1 
km or less, the ranges of concern are therefore on 
greater than about 50 km in ice-covered waters. The 
range of pH in teh Arctic Ocean is roughly 8.0-8.3, cor- 
responding to an absorption range of a factors of two 
at most. Because the variability occurs much closer to 
the surface, the depths 0, 0.1, 0.3, 0.5 and 1 km are 
found only in basin regions and variability is negligible 
at these depths. 
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AD-A181 754/3/GAR PC A02/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Resolution of Low-Frequency Attenuation Anoma- 
lies in the Southern Hemisphere. 

Technical document, 

R. N. Denham, R. W. Bannister, K. M. Guthrie, R. H 
Mellen, and D. G. Browning. 1 Jun 87, 14p Rept no. 
NUSC-TD-7983 

Presented at the Meeting of the Acoustical Society of 
America (113th) Indianapolis, IN, 11-15 May 87 


During Project Kiwi One, anomalously high values of 
low-frequency attenuation were observed in the cen- 
tral South Pacific Ocean. Similar results were obtained 
along the track from New Zealand into the Southern 
Ocean during Project Tasman Two. A recent analysis 
of oceanographic data by Mellen shows that both re- 
gions are included in a relatively high pH contour at the 
sound channel axis. The corresponding predicted 
values of attenuation are in reasonable agreement 
with the measured data. Keywords: Underwater sound 
absorption; Acoustic attenuation; pH factor; Sea water 
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AD-A181 801/2/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Transfer Function Approach to Scalar Wave Prop- 
agation in Lossy and Lossless Media. 

Master's thesis, 

T. D. Merrill. Mar 87, 72p 


This thesis investigates the feasibility of micro-comput- 
er based simulation of scalar wave propagation in vari- 
ous media. Models for lossless media and media with 
a loss coefficient which is linear in frequency have 
been coded in FORTRAN and simulated successfully 
on a commercially available micro-computer, with sim- 
ulation times less than 30 minutes. The spatial impulse 
responses for classical problems using square and cir- 
cular-piston excitation are presented graphically, along 
with new, innovative, spatial excitation source shapes. 
Keywords include: Acoustic , Lossy media, UI- 
trasonic, Propagation, Transfer functions, and Linear 
systems. 


Fluid Mechanics 
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AD-A181 301/3/GAR PC A02/MF A01 
California Univ., Berkeley. Coll. of Engineering. 
Boundary er Separation in 2 and 3 Dimensional 
High Speed 


Final rept. May 83-Apr 84, 
M. Holt. May 87, 11p AFOSR-TR-87-0696 
Grant AFOSR-83-0199 


Laminar boundary flow on cones in supersonic flow 
was calculated using a modified Method of Integrals to 
account for the change in velocity profiles in the sepa- 
rated regions. The work was extended to three dimen- 
sions and compared to experimental data. Significant 
progress was made in the modeling of th flows and in 
particular the regions of separated and reverse flow in 
the boundary layer. 


744,223 
AD-A181 386/4/GAR PC A04/MF A01 
David W. Taylor Naval Ship Research and Develop- 
ment Center, Bethesda, MD. 
Experimental investigation of Appendage-Flat 
— Junction Flow. Volume 1. Description. 

inal rept., 
S. C. Dickinson. Dec 86, 66p Rept no. OTNSRDC- 
86/051-VOL-1 


A horeshoe root vortex secondary flow forms at the 
junction of a flat plate and an appendage, creating a 
three dimensional, separated flow. Flow visualizations, 
pressure measurements on the flat plate, and three di- 
mensional mean an fluctuating velocity measurements 
were made for two appendage shapes at zero angle of 
attack with a turbulent incoming boundary layer. The 
radius of curvature of the ey affects the 
strength of the secondary vortex flow. The vorticity is 
close to the wail, on the order of the momentum thick- 
ness of the incoming boundary layer, and has a flat- 
tened shape. The vortex breaks down and the vorticity 
is conserved as shear layers alongside of and in the 
wake of the appendage. Keywords: Separated flow; 
Turbulence; Three dimensional flow; Flow visualiza- 
tion; Hot film measurements. 
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AD-A181 449/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Experimental Investigation of the Effect of Curva- 
ture on Heat Transfer in a Curved Rectangular 
Channel of High Aspect Ratio. 

Master's thesis, 

J. R. Hawk. Mar 87, 75p 


An experimental investigation was conducted to study 
convective heat transfer in straight and curved rectan- 
gular channels of high aspect ratio that approximate 
plates of infinite extent. Experiments were performed 
at steady state in the turbulent flow regime with one 
wall held at a constant heat flux and the opposite wall 
essentially adiabatic. The effect of curvature induced 
secondary flow on heat transfer on the concave and 
convex walls was observed by comparing Nusselt 
numbers for four different configurations at several dif- 
ferent Reynolds numbers. Significant heat transfer en- 
hancement was observed on the concave wall. Corre- 


lations for Nusselt number as a function of Reynolds 
number were calculated for the cases studied. Key- 
words: Taylor Gortler Vortices; Duct Flow; Channel 
Flow; Curved Rectai Channel; Secondary Flow; 
Heat Transfer; Dean Number; Theses. 
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Stentor Un. CA. Dep PC + nd A01 

tanford Univ. it. of Mechanical Engineering. 
Zonal Models For incompressible Flows. 

Annual progress rept. 1 Jan-31 Dec 86, 

S. J. Kline, and J. H. Ferziger. 28 Feb 87, 7p 

AFOSR-TR-87-0621 

Contract F49620-86-K-0008 


A successful Unified Zonal model has been created for 
the entire class of free-shear flows (wakes, jets, and 
mixing layer) by S. Tzuoo working with J. H. Kline. Re- 
sults check data within 10% for alli well-documented 
cases including the near and far fields and planar and 
axisymmetric cases. ams run in a few minutes in 
a VAX. The solution provides, for the first time, a suffi- 
cient set of non-dimensional governing parameters for 
the entire class of flows and thus provides both a 
single model and improved understanding of the phys- 
ics of free-shear flows. As a class for flows, free shear 
flows are important in jet engines, combustion sys- 
tems, separated flows and many other applications. 
Adequate solutions for the near field of any of these 
Ne eee oe 
most applications are in the near field r 

eration of the processes used its hen ans 
methods developed will generalize successful 
many other flow types. Keywords: Turbulence; Free- 
shear layers: computer modeling; Zonal modeling; 
Mathematical models. 


744,226 

AD-A181 512/5/GAR PC A04/MF A01 
PEDA Corp., Palo Alto, ys 

Closing Developments in Aerodynamic Simulation 
with Patched 

Annual rept. 1 Jun 85-31 Aug 86, 

C. K. Lombard, E. Venka’ 


ao. J. Bardina, N. 
Nagaraj, and J. Y. Yang. 28 Nov 86, 69p AFOSR-TR- 
87-0782 

Contract F49620-85-C-0081 


The research is aimed at providing computational tools 
and procedures as the building blocks to permit effi- 
cient solution and high resolution capture of flow struc- 
ture in gasdynamic problems of realistically complex 
geometries. It has yielded a comparatively simple alge- 
braic procedure for constructing two and three dimen- 
sional geometry fitted base level composite meshes in 
quadrilateral patches. The method provides complete 
control of coordinate distribution and gradient on all 
patch boundaries which may include slow discontinu- 
ities. A robust upwind implicit method (CSCM) was the 
basis to solve the multidimensional pseudo time de- 
pendent Euler or compressible Navier-Stokes equa- 
tions. Research into solution algorithms for that 
upwind method has yielded a more robust diagonally 
dominant (DDADI) approximate factorization that sub- 
sequently led to a family of rapidly convergent and 
data storage and management efficient relaxation 
schemes in two and three space dimensions. Results 
of tests with reflecting shock capture on overset 
adaptively refined mesh patches in a 2-D supersonic 
inlet problem show for comparable accuracy a savings 
of about an order of magnitude in mesh points relative 
to uniform mesh refinement. The 3 D symmetric Gauss 
Seidel implicit method of planes space marching relax- 
ation algorithm has been implemented on a system of 
composite patched meshes and applied in the solution 
of a multi rocket engine shrouded exhaust problem 
that features large pockets of separated base flow. 
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AD-A181 746/9/GAR PC A02/MF A01 
Office of Naval Research, London (England). 

Fluid Mechanics at the Middle East Technical Uni- 
versity and the Istanbul Technical University. 
Technical rept., 

E. F. Brown. 8 Jun 87, 7p Rept no. ONRL-7-012-R 


In surveying the fluid mechanics activity and facilities 
at two Turkish universities, the author documents the 
Status of the research at these institutions and also 
reveals the apparent difficulties inherent in the effort to 
establish satisfactory research activity in a developing 
country such as Turkey. Keywords: Fluid mechanics, 
Turkey, Boundary, Layers, Shock waves, Vortex 
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744,228 


DE87000453/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. Fluid and 
Thermal Sciences Dept. 

Onset of Taylor Vortices in Flows with a Circum- 
—— Pressure Gradient: Application to the Hel- 


N. E. Bixler, and A. M. Kraynik. 1987, 6p SAND-86- 
2281C, CONF-870533-1 

Contract ACO04-76DP00789 

11. Canadian congress of applied mechanics, Edmon- 
ton, Canada, 31 May 1987. 

Portions of this document are illegible in microfiche 
products. 


Taylor vortex flows are analyzed for the stability of flow 
between two rotating, concentric cylinders. The study 
is pertinent to the helical screw rheometer. Relative 
Stability is given for four configurations: (1) — pres- 
sure, (2) chemically reacting fluids, (3) multiphase 
fluids, and (4) on-line measurements. (ERA citation 
12:026117) 


744,229 

DE87007540/GAR 
Pittsburgh Univ., PA. 
Physics of Pattern Formation at Liquid Interfaces: 
oe for the Period August 1984-December 


J. V. Maher. 1987, 37p DOE/ER/45131-4 

Contract FG02-84ER45131 

Portions of this document are illegible in microfiche 
products. 


Viscous fingering experiments have been performed in 

both flat and circular interface tries. The interest 

has been to study the early stages of the flow from the 

pm regime on through to the non-linear pattern for- 
(ERA citation 12:026115) 


PC A03/MF A01 
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DE87008054/GAR PC A03/MF A01 
Texas Univ. at Austin. inst. for Fusion Studies. 
Effective Diffusion in Laminar ee Flows. 
M. N. Rosenbluth, H. L. Berk, |. Doxas, 

Horton. Mar 87, 42) DOE/ET/53088- oer. niFSR- 261 
Contract FG05-80ET53088 


The effective diffusion coefficient D* of a passive com- 
ponent, such as test particles, dye, temperature, mag- 
netic flux, etc., is derived for motion in ic two- 
dimensional incompressible convective flow with char- 
acteristic velocity v and size d in the presence of an 
intrinsic local di —_ D. Asymptotic solutions for ef- 
fective diffusivity D*(P) in the large P limit, with P 
approx. vd/D, is shown to be of the form D* = cDP/ 
sup 1/2/ with c being a coefficient that is determined 
analytically. The constant c depends on the oe at 
of the convective cell and on an average of the flow 
speed along the separatrix. The asymptotic method of 
evaluation applies to both free boundary and rough 
boundary flow patterns and it is shown that the method 
can be extended to more complicated patterns such 
as the flows generated by rotating cylinders, as in the 
problem considered by Nadim, Cox, and Brenner (J. 
Fluid Mech., 164: 185 (1986)). The diffusivity D* is 
readily calculated for small P, but the evaluation for 
arbitrary P requires numerical methods. Monte Carlo 
particle simulation codes are used to evaluate D* at 
arbitrary P, and thereby describe the transition for D* 
between the large and small P limits. (ERA citation 
12:026276) 


744,231 


N87-23578/4/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Catastrophic Breakup of Liquid Jet by Subsonic 
Transverse Gas Stream. 
M. Y. ane 9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment pé6. 
Trans. into English from Izvestiya Vysshikh Uchebnykh 
Zavedeniy: pore ag 8 Tekhnika (Kazan, USSR), 
ni Jan-Mar 86 p42-46. inal language document 
was announced in |AA as r+ -43386. 


An electric-contact method is used to study the cata- 
strophic breakup of liquid jets in a subsonic transverse 
gas flow, with reference to the pneumatic atomization 
of liquid fuels. The special conditions of gas-liquid 
interaction are shown to determine the considerable 
increase in the breakup rate. It is recommended that 
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Catastrophic breakup be used to improve the operation 
of gas-liquid mixers. 


744,232 
N87-23579/2/GAR 

(Order as N87-23570 PC A06/MF A01) 
Joint Aen g Research Service, = ion, VA. 
Caiculation xisymmetric Flow 
Difference Method. ” 


V. N. Ignai 9 Mar 87, 1p 
In Its U Report: E and Equipment pé. 
Trans. into English from Izvestiya Vysshikh ——— 
Zavedeniy: Aviatsionnaya Tekhnika (Kazan, U ) 
ni Jan-Mar 86 p25-29. 


A difference scheme with exponential fitting is pro- 
posed for solution of the system of Navier-Stokes 
equations j ste flow with ro- 
tation through a swirler (vortex generator) 
with a parabolic radial profile of the flow function in the 
entrance section and with soft boundary conditions at 
the exit. Such a difference scheme is of highest-order 
precision and monotonic, designed for differential 
equations with a small parameter as coefficient of the 
highest-order derivatives. The scheme is implementa- 
bie upon introduction of the difference Reynolds 
number on the basis of a theorem which ensures mon- 
otonicity at any value of the Reynolds number N(R) is 
greater than 0 when bar-r v(ij) h(j) is less than or equal 
to 1/N(R) (bar-r = discrete segment of radius, v(ij) = 
axial velocity). Calculations to such a 
acheme with 10x20 or 20x40 grids and with stabilizing 
correction on a YeS-1033 computer indicate that this 
method is both efficient and accurate for low and high 
values of the Reynolds number. 


744,233 
N87-23916/6/GAR PC A02/MF AO1 
a Inst. Ned Research in Environmentai Sci- 


Selection Principle and Pater Formation i Fi 


Technical rept. (Final), 

D. P. Sather. 1987, 3p NAS 1.26:180941, NASA-CR- 
180941 

Contract NAG2-278 


Research accomplishments are summarized and pub- 
lications generated under the contract are listed. The 
general purpose of the research was to investigate 
various symmetry breaking problems in fluid mechan- 
ics by the use of structure parameters and selection 
principles. Although all of the nonlinear problems stud- 
ied involved systems of partial differential equations, 
atten Geet of aa ten ten Goa 
nonlinear operator equation of the form F(w. 
gamma) = 0, (w is an element of H), (lambda is an 
element of R1), (gamma is an element of R1). instead 
of yas gag bye the load parameter lambda, as is often 
Study of such equations, one of the main 
ideas used was to vary the structure parameter 
gamma in such a way that stable solutions were ob- 
tained. In this way one determines detailed stability re- 
sults by making use of the structure of the model equa- 
tions and the known physical parameters of the prob- 
lem. The approach was carried out successfully for 
Benard-type convection problems, Taylor-like prob- 
lems for short cylinders, rotating Couette-Poiseuille 
channel flows, and plane Couette flows. The main 
focus of the research was on wave theory of vortex 
breakdown in a tube. A number of preliminary results 
for inviscid axisymmetric flows were obtained. 


744,234 
N87-23928/1/GAR 

(Order as N87-23925 PC AOS/MF A01) 
Virginia Polytechnic inst. and State Univ., Blacksburg. 
Explicit Finite-Volume Time-Marching Procedure 
for Turbulent Flow Calculations. 
— J. G. Moore, and J. Moore. 19 Dec 86, 
12p 
In Its Thermodynamic Evaluation of Transonic Com- 
—- Rotors Using the Finite Volume Approach p59- 


A method was developed which calculates two-dimen- 
sional, transonic, viscous flow in ducts. The finite- 
volume, time-marching formulation is used to obtain 
steady flow solutions of the Reynoids-averaged form 
of the Navier-Stokes equations. The entire calculation 
is performed in the physical domain. Control volumes 
are chosen so that smoothing of flow properties, typi- 
cally required for stability, is not required. Different time 
steps are used in the different governing equations. A 
new pressure interpolation scheme is introduced 
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which improves the shock capturing ability of the 
method. A multi-volume method for pressure changes 
in the boundary layer allows calculations which use 
very and thin control volumes (length/height - 
1000). The method is compared with two test cases. 
Essentially incompressible turbulent boundary layer 
flow in an adverse pressure gradient is calculated and 
the computed distributions of mean velocity and shear 
are in good agreement with the measurements. Tran- 
sonic viscous flow in a converging diverging nozzle is 
calculated; the Mach number upstream of the shock is 
approximately 1.25. The agreement between the cal- 
culated and measured shock strength and total pres- 
sure losses is good. 


744,235 
N87-23929/9/GAR 

(Order as N87-23925 PC AOS/MF A01) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Explicit Finite-Volume Time-Marching Calculations 
of Total Temperature Distributions in Turbulent 
S. Nicholson, J. G. Moore, and J. Moore. 19 Dec 86, 
12p 
In Its Thermodynamic Evaluation of Transonic Com- 
gal Rotors Using the Finite Volume Approach p71- 


A method was developed which calculates two-dimen- 
sional, transonic, viscous flow in ducts. The finite 
volume, time-marching formulation is used to obtain 
steady flow solutions of the Reynolds-averaged form 
of the Navier-Stokes equations. The entire calculation 
is performed in the physical domain. This paper inves- 
tigates the introduction of a new formulation of the 
energy equation which gives improved transient be- 
havior as the calculation converges. The effect of vari- 
able Prandtl number on the temperature distribution 
ae the boundary layer is also investigated. A tur- 

layer in an adverse pressure gradient 
pale = 0.55) is used to demonstrate the improved tran- 
sient temperature distribution obtained when the new 
formulation of the energy equation is used. A flat plate 
turbulent boundary layer with a supersonic free-stream 
Mach number of 2.8 is used to investigate the effect of 
Prandtl number on the distribution of properties 
through the boundary layer. The computed total tem- 
perature distribution and recovery factor agree well 
with the measurements when a variable Prandtl 
number is used through the boundary layer. 


744,236 

N87-23933/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
ie OH. at moe Research Center. 


F . a Temporally 
Aw co WwW. coe! gitxing Layer er subject = 150000 96, 2.3313, 
NASA-TM-888 
Presented at oo Symposium on Turbulence (10th), 
Rolla, MO., 22-24 86. Sponsored by ONR and 
Missouri Univ. 


The vortical evolution of mixing layers subject to vari- 
ous types of forcing is numerically simulated using 
pseudospectral methods. The effect of harmonic forc- 
ing and random noise in the initial conditions is exam- 
ined with some results compared to experimental data. 
Spanwise forcing is found to enhance streamwise vor- 
ticity in a nonlinear process leading to a slow, second- 
ary growth of the shear layer. The effect of forcing on a 
chemical reaction is favorably compared with experi- 
mental data at low Reynolds numbers. Combining har- 
monic and subharmonic forcing is shown to both aug- 
ment and later destroy streamwise vorticity. 


744,237 

N87-24145/1/GAR PC A07/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center 

Upwind and Symmetric Shock-Capturing 
Schemes. 


H. C. Yee. May 87, 130p NAS 1.15:89464, A-87236, 
NASA-TM-89464 


The development of numerical methods for hyperbolic 
conservation laws has been a rapidly growing area for 
the last ten years. Many of the fundamental concepts 
and state-of-the-art developments can = be found 
in meeting proceedings or internal reports. This review 
Paper attempts to give an overview and a unified for- 
mulation of a class of shock-capturing methods. Spe- 
cial emphasis is on the construction of the basic non- 
linear scalar second-order schemes and the methods 
of extending these nonlinear scalar schemes to nonlin- 


ear systems via the extact Riemann solver, approxi- 
mate Riemann solvers, and flux-vector splitting ap- 
proaches. Generalization of these methods to effi- 
ciently include real gases and lar od systems of none- 
quilibrium flows is discussed. The performance of 
some of these schemes is illustrated by numerical ex- 
amples for one-, two- and three-dimensional gas dy- 
namics problems. 


744,238 


PB87-201836/GAR PC A08/MF A01 


National Bureau of Standards (NEL), Gaithersburg, 
MD. Center for Fire Research. 

and Reynolds Number 
urbulent, Axisymmetric 


Effects of Global 
Variations on Mixing in 
Jets. 

Internal rept., 

W. M, = Mar 86, 173p NBSIR-86/3340 

Sponsor hy Force Office of Scientific Research, 
Bolling AFB 


Shadowgraphy and laser-induced Rayleigh light scat- 
tering measurements of centerline concentration have 
been utilized to investigate the effects of global density 
and Reynolds number variations on the mixing behav- 
ior of a turbulent, axisymmetric jet. The shadowgraph 
measurements give a qualitative indication of the vari- 
ations in average mixing behavior and turbulent struc- 
ture which occur when jet/coflow density ratio and 
the Re are varied. These trends are quantified by the 
Rayleigh scattering concentration measurements 
which give measurements of average centerline con- 
centration fluctuations. The results of the study have 
led to the proposal of a simple, qualitative theory 
based on reasonable assumptions concerning the flow 

gives predictions which are in agree- 
ment with the experimental findings. 


744,239 
PB87-211942/GAR PC A03/MF A01 
Cornell Univ., 


Ithaca, NY. School of Chemical Engi- 
neeri 


ing. 

eae and Transport Properties of 
Fluids in Annual Report for 1986, 

K. E. Gubbins. 31 Jan 87, 50p GRI-87/0800 


Contract GRI-5086-260-1254 
Sponsored by Gas Research Inst., Chicago, IL. 


The behavior of fluids in narrow capillary pores has 
been studied using the methods of statistical mechani- 

cal theory and computer simulation. The fluid-wall 
forces cause the fluid properties to be very different 
from those of the bulk fluid. Condensation occurs at 
much lower pressures than for the bulk fluid, critical 
points are shifted to lower temperatures and pres- 
sures, and a variety of adsorption and wetting phe- 
nomena occur. Adsorption isotherms show pro- 
nounced hysteresis at most liquid-like temperatures. 
During this period extensive calculations based on 
mean field theory have been carried out for both pure 
and mixed fluids of spherical molecules in cylindrical 
pores. The calculations for mixtures show large 
changes in the phase equilibria and relative volatility of 
the fluid in the pore. Differences in the fluid-wall forces 
for the two components lead to large differences in ad- 
sorption. Computer simulations have also been carried 
out for pure fluids, using grand canonical Monte Carlo 
and molecular dynamics methods. These simulations 
have been used to obtain density profiles and adsorp- 
tion isotherms. New methods for determining phase 
equilibria have been developed, and some initial re- 
sults obtained. 


744,240 

PB87-864294/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 


Magnetic and Electromagnetic Fiow Meters. Janu- 
ary 1970-June 1987 (Citations from the Engineer- 
ing Index Database). 

Rept. for Jan 70-Jun 87 

Jul 87, 83p 


This bibliography contains citations concerning the 
design and applications of magnetic and electromag- 
netic flow meters. Characteristics of magnetic flow 
meters, the effects of temperature on magnetic flow 
meter accuracy, and methods of calibrating electro- 
magnetic flow meters are discussed. The use of micro- 
processors in magnetic flow meter design is consid- 
ered. Electromagnetic coil and signal transducer 
design are included. Nuclear magnetic resonance flow 
meters are briefly considered. (Contains 210 citations 
fully indexed and including a title list.) 
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744,241 

AD-A181 291/6/GAR PC A02/MF A01 
VERAC, Inc., San Diego, CA. 

OCCAM (Orifice-Controlied Canister Munition) 
oo R/D Status Report (3rd): December 
1986-February 1987, 

} Ly and C. Guest. 31 Mar 87, 8p AFOSR-TR- 

Contract F49620-86-C-0070, ARPA Order-5794 


Bart wrote three full- technical papers during Otr 
3: Fi > oe Hidden Patterns in 

Networks, and, with Clark 
Guest, Optical Bidirectional Associative Memories. Ex- 
tensive fuzzy cognitive map (FCM) limit cycle stability 
experiments were performed. Simulation of an all-opti- 
cal continuous Cohen-Grossberg symmetric undirec- 
tional autoassociator model as an — continuous 
BAM precursor began. Supervised learning (backpro- 
Pagation) experiment with scale and rotation invar- 
lance models of image recognition was performed. 
Work on holographic association of phase-encoded 
images in photorefractive materials (lithium niobate) 
began. Correlation of (two-wave mixed) pattern 
images using barium titanate in a reflective pumping 
qe was demonstrated. Keywords: Resona- 
tors, Fuzzy entropy, Neural networks, Adaptive reso- 
nance. 


744,242 
AD-A181 338/5/GAR 
Office of Naval Research, London (England). 

Optics Research in the Mirror of 

Society Meeting (51st) Held in 

West Berlin on 30 March - 4 April 1987. 
Conference rept., 
P. Roman. 26 May 87, 10p Rept no. ONRL-7-011-C 


The 51st annual convention of the (West) German 
Physical Society, with the West German Quantum 
Optics Association presented 130 talks. Nonlinear 
optics, nonlinear spectroscopy, lasers, laser applica- 
tions, laser spectroscopy, ultrashort laser pulses, ultra- 
short phenomena, quantum-effects, bis’ and 
chaos were the session headings. This report covers 
selected topics from most of these areas. 


PC A02/MF A01 


744,243 

AD-A181 342/7/GAR PC A02/MF A01 
Rochester Univ., NY. Lab. for Laser Ener —. 
Micro-Raman Analysis of Dielectric 

Annual rept. 1 May 85-30 Apr 86 

A. Schmid. Apr 87, 14p AFOSR-TR-87-0729 

Grant AFOSR-85-0221 


The long-term motivation of our program Micro- 
Raman-Analysis of Dielectric Thin Films is the acquisi- 
tion of an understanding of stress and the role of de- 
fects in the growth and optical performance of dielec- 
tric thin films. By dielectric films we mean films com- 
prising materials that are suitable for high-power iaser 
applications in the visible and near uV. Materials with 
intrinsic band gaps exceeding 3.5 eV are of interest 
here. Before the initiation of this program there was 
considerable research activity in the area of narrow 
band gap materials, mostly semiconductors, in which 
Raman spectroscopy answered questions of film mor- 
phology, doping levels and carrier dynamics. 


744,244 

AD-A181 447/4/GAR PC A04/MF A01 
Minnesota Mining and Mfg. Co., St. Paul. Electronic 
and Information tor Labs. 

Biue-Green Laser Diode Research Program. Revi- 


sion. 
Quarterly Progress rept. no. 4, 1 Jan-31 Mar 87, 


H. A. Mar, T. L. Smith, and C. T. Walker. May 87, 
70p 

Contract N00014-85-C-0552 

Revision of report dated Apr 87. 


During this reporting period, Na-doping work contin- 
ued, and, in addition, work began with P- and Sb- 
doping. The laboratories also began to use a new 6N 
super high-purity Se source material obtained from 
Osaka Asahi, with consequent marked improvement in 
unintentionally-doped material quality. As evident from 
this report, extrinsic donor impurities from the source 
materials may be responsible for the difficulties en- 
countered in obtaining p-ZnSe. Efforts in double crys- 
tal x-ray rocking curve (DCRC) and transmission elec- 
tron microscopy studies, as well as e beam and optical 


pumping, and Schottk 
continuing. Keywords: 


and ohmic contact work are 
lue Green Lasers. 


744,245 
AD-A181 480/5/GAR PC A03/MF A01 
Cornell Univ., ithaca, NY. School of Applied and Engi- 


Final rept. } rr) 3430 Jun 86, 


M. Isaacson, and A. Lewis. 23 Apr 87, 35p AFOSR- 
TR-87-0743 
Grant AFOSR-85-0132 


During the past years we have established the field of 
subwavelength optics by developing nearfield technol- 
Ogy with the equipment from tis grant and coupling 
that with microfabrication technology. in a proposal to 
be submitted in 1987, we plan to use this equipment to 
= tly extend our capabilities in subwavelength light 
m technology by a simple conversion of our near- 
field scanning optical microscope into a direct write 
laser beam writing tool. This new tool should have a 
substantial impact since it would afford direct write op- 
tical pattern fabrication at 50nm feature size. in addi- 
tion, certain modifications to the instrumentation from 
this grant will allow us to put together a 50nm resolu- 
tion optical metrology tool. 


744,246 
AD-A181 482/1/GAR PC A06/MF A01 
IBM Almaden Research Center, San Jose, CA 


Frequency Domain Optical and Other Ap- 
ae pn puma 

interim technical rept 

 . enth, and G. C. Bj 


87, 104p Rept nos. TR-12, IBM-RJ5678 
Contract 14-84-C-0708 


The previous chapters have described the fundamen- 
tal physical and chemical changes that can lead to the 
formation of persistent spectral holes in inhomogen- 
broadened optical or infrared transitions in 
solids at low temperatures. Persistent spectral hole- 
burning (PSHB) has proven to be a powerful tool for 
high-resolution spectroscopy of impurities in solids 
that can be used to study mechanisms, mi- 
croenvironments in crystals, host nape 
ics, low-temperature solid-state photochemistry, and 
microscopic urbations due to external fields. At the 
same time, PSHB has the potential for technological 
applications to optical data storage, pulse shaping, 
and optical signal processing. This has resulted in en- 
ineering and materials research on PSHB at a variety 
of laboratories around the world. In this chapter, sever- 
al potential technological applications of persistent 
spectral hole-burning will be reviewed. The application 
that has received the most attention so far is based on 


the concept of using persistent spectral age POOR 
to form a fr domain ae storage (F' 
system. In FDOS, the optical freqeuency or wave- 
length at which holes are burned is used to encode 
information where, for instance, the presence of 


at a particular optical frequency may be used to 
encode a digital 1 and the absence of a hole a digital 0. 


lund. 2 Jun 


744,2. 

AD-AI81 629/7/GAR PC A02/MF A01 
California Univ., Santa Barbara. Dept. of Electrical and 
Computer Engineeri ’ 

Use of Depletion-Edge-Transiation for High Speed 
Modulation ray) Lightwaves. 

im rept. 7 86-Feb 8 


Interi 
L.A. J. G. Mendoza-Alvarez, T. C. dor 9 
T.R. ane and K. W. Lee. 22 May 87, 20p C 
ECE-87-04, AFOSR-TR-87-0775 


Grant AFOSR-85-0323 


This report focused on the investigation of the basic 
properties of novel depletion edge translation (DET) 
waveguide phase modulators oriented in the plane of 
the substrate. Devices based upon this concept have 
now provided record levels of phase shifting ye 
and theoretical calculations have indicated a 

cant potential for still further improvements in inthis 
area. The in plane geometry maximizes the interaction 
between applied fields and the propagating wave by 
maximizing the optical energy density, the applied 
fields and providing the necessary interaction length. 
In this report we review the progress in three separate 
areas: 1) theory and design of DET devices; 2) im- 
provements in fabrication technology; and 3) experi- 
mental device measurements. 


744,248 
AD-A181 653/7/GAR PC A02/MF A01 


744,251 


PHYSICS 
Optics & Lasers 


Seen eee Gen. Inc., Concord, MA. 
Coherent Summation of Nd:YAG Lasers. 

Final rept. 1 Oct 86-31 Mar 87, 

J. Harrison, G. A. Rines, and P. F. Moulton. 24 May 

87, 22p Rept no. 173 

Contract DAAHO1-86-C-1070 


Binary gratings have been used to achieve coherent 
beam summation at 1.06 micrometers using diode- 
laser-pumped Nd:YAG ring lasers. Mutual c ence 
of two such devices was achieved by optical injection 
locking. This is believed to be the first demonstration 
of cw injection locking of solid-state lasers other than 
semiconductor diode lasers. The two sources wre 
combined, both free-running and phase-locked, while 
varying the phase of one source at the grating. The 
results show very efficient beam summation in a con- 
figuration that could be used to combine a large 
number of individual lasers. 


744,249 

AD-A181 656/0/GAR PC seen A01 
Science Research Lab., inc., Somerville, M 

New Discharge Pumping Method for co2 Lasers. 
Technical rept. (Final) 26 Sep 86-30 May 87, 

J. H. Jacob. 27 May 87, 52p Rept no. 01-F-1987 
Contract DAAHO1-86-C-1074, ARPA Order-5916 

A new pulsed laser discharge concept is proposed to 
meet military and civilian requirements for efficient op- 
eration of compact, high energy CO2 lasers. This dis- 
charge concept promises pulse lengths of up to 100 
microseconds duration scalability to multi-kilojoule 
pulsed energy, high volumetric efficiency (> or = 50 
Foules/liter-atm) and high electrical efficiency (> or = 
20%). This concept relies on a new method 
for maintaining discharge stability for long pulse dura- 
tions. This new CO2 laser discharge concept promises 
increased efficiency, repetition rate, laser pulse ~~ 
extracted energy per unit volume and reliability. The 
concept utilizes a current source to insure volumetric 
stability. Such a source will not stabilize the discharge 
against streamer formation. Streamer formation can 
be inductively inhibited by the use of RF. Hence an RF 
—_— source could result in a more stable laser dis- 
charge. 


744,250 
AD-A181 769/1/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 


Comparison of Power Requirements of Traveling- 
Wave LINDO3 Optical Couplers and interferome- 
tric Modulators. 


Journal article, 

J.P. , and A. Gopinath. Jan 87, 14p JA- 
5853, ESD-TR-87-021 

Contract F19628-85-C-0002 

Pub. in IEEE Jni. of Quantum Electonics, vOE-23 n1 
p30-41 Jan 87. 


It is shown that a coupler and interferometer may be 
considered two extremes of a generalized two-guide 
coupler device in which electrode length is less than a 
coupling length. For electrode less than half of 
a coupling length the ‘alized device looks more 
like an interferometer than a coupler. The impedance 
and electrical loss of asymmetric-stripe and coplanar- 
waveguide transmission lines on LINDO3 for thick as 
well as thin electrodes are then presented. The effects 
of the electrical loss on the bandwidth and drive re- 
quirements of traveling wave LINDO couplers and in- 
terferometric devices are discussed, and it is shown 
that electrical loss in the transmission line is more det- 
rimental to a coupler than to an interferometer. These 
results are then used to compare the drive power re- 
quirements of coupler and interferometric devices, and 
it is shown that for the same bandwidth and same opti- 
cal guide dimensions, an interferometric device with a 
a transmission line can require a lower drive 
power than coupler with an asymmetric stripe line. 
Keywords: Lithium niobates; Optical couplers; interfer- 
ometric modulators; Transmission line loss; Reprints. 


744,251 

AD-A181 792/3/GAR PC A02/MF AO1 

Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 

Efficient Side Lobe Suppression of Laser Diode 
Ss. 


Journal article, 

J. RL , G. J. Swanson, and M. Holz. 20 Apr 87, 
4p JA-5946, ESD-TR-87-027 

Contract F19628-85-C-0002 

Pub. in Applied Physics Letters, vS0 n16 p1044-1046, 
20 Apr 87 
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' Physics B: Atomic and Molecular Phys- 
ies, v20 n10 p2203-2216, 28 May 87. 


A two-state atom is considered, for which Psi (omega), 
in the ratio of the Rabi frequency Omega to the detun- 


744,254 
DE87006890/GAR PC A02/MF A01 


Sandia National Labs., ey my NM. 

— Semiconductor Interference De- 
P. L. Gourley, R. M. Biefeld, T. J. Drummond, and T. 
E. Zipperian. 1987, 23p SAND-87-0386C, CONF- 
870385-4 

Contract ACO4-76DP00789 

SPIE conference on growth of compound semiconduc- 
tors, Bay Point, FL, USA, 22 Mar 1987. 

Portions of this document are illegible in microfiche 
products. 


A new class of single-crystal, semiconductor optical in- 
terference devices is described. The basic physics 
governing their operation and materials and growth 
methods to implement them are summarized. Recent 
experimental results for epitaxial optical filters, mono- 
lithic integration, and tunability are discussed. (ERA ci- 
tation 12:025483) 


744,255 
0E87007711/GAR 
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PC A02/MF A01 


ae ee ge py - 
Metal Seal Yor eapons Laboratory 


Re E. Honnell, and S. D. Stoddard. Mar 87, 17p LA- 
10884-MS 

Contract W-7405-ENG-36 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Procedures were developed for fabricating vacuum 
tight metal-to-ceramic ring seals between Inconel 625 
and MgO-3 wt % Y sub 2 O sub 3 tubes metallized with 
a calcia-alumina-silica glass (CaO-29 wt % Al sub 20 
sub 3 -35 wt % SiO sub 2 ) containing 50 vol % molyb- 
denum filler. Painiro No. 1 (Au-25 wt % Pd-25 wt % Ni) 
was found to be the most reliable braze for joining In- 
conel to metallized MgO-3 wt % Y sub 2 O sub 3 
bodies. The reliabilities of the processing procedures 
and the material systems were demonstrated. A proto- 
type electrical feedthrough was fabricated for 1173 
— ous ation in air or vacuum. (ERA citation 


744,256 
DE87008146/GAR PC AQ2/MF AO1 
Lawrence Livermore National Lab., CA. 


Concentration in Nd-Doped 

S. E. Stokowski, L. Cook, H. Mueller, and M. J. 
Weber. 28 Aug 84, 6p UCRL-90627, CONF-840875-5 
Contract W-7405-ENG-48 

International conference on luminescence, Madison, 
WI, USA, 13 Aug 1984. 

Portions of this document are illegible in microfiche 
products. 


Fluorescence from trivalent Nd in solids is unfortunate- 
ly quenched by interactions between Nd ions. Thus, 
laser materials with high Nd concentrations have re- 
duced efficiencies because of this self-quenching, also 
known as concentration quenching. Nd self-quenching 
in different — and ny varies considerably. 
We are therefore investigating this effect in a large 
number of materials in an effort to: (1) find those mate- 
rials with long Nd fluorescent lifetimes at high Nd con- 
centrations; and (2) elucidate the basic mechanisms of 
quenching and how the material structure controls its 
ee have concentrated on Nd-doped glass- 

they provide a rich variety of structures, 
albeit complicated by Nd site inhomogeneities, and are 
easily and quickly made. 


744,257 

DE87008160/GAR 

Hoya Optics, inc., Fremont, CA. 
of Platinum 


PC A02/MF A01 


T. Izumitani, H. Toratani, and H. E. 

86, 22p UCRL-15829 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
products. 


The objective of this work is to evaluate the suitability 
of Pt alloys as crucible materials for melting LHG-8 
phosphate laser glass. The tendency of forming metal- 
lic inclusions and ionic dissolution of alloy components 
in the glass is to be compared with that of pure Pt. 
lonic Pt is introduced into the glass melt by direct dis- 
solution of Pt at the crucible-melt interface and by 
vapor phase transport. it was felt that a Pt-alloy may 
behave sufficiently differently from Pt that a number of 
alloys should be studied. Pt inclusions may originate 
from Pt which reprecipitates from the glass meit on 
cooling or change in redox-conditions; from volatilized 
Pt which deposits in colder zones of the melting envi- 
ronment as crystallites which may drop back into the 
glass melt; and/or from Pt particles which are me- 
chanically removed from the crucible and drop into the 
glass melt. Besides pure Pt, the ey lloys have 
been tested: Pt/ sup 10 Ir, Pt/ sup 10 Rh, Pt/ sup 5 Au, 
Pt-ZGS, Pt/ sup 5 Au-ZGS, Pt/ sup 10 Rh-ZGS. (ERA 
Citation 12:025266) 


744,258 
DE87008161/GAR PC A02/MF A01 
Hoya Optics, inc., Fremont, CA. 

Research and Development of Ry A. 
Pumping Efficiency of Phosphate 

Final Report. 

T. Izumitani. 15 Jul 85, 20p UCRL-15895 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
products 


It is well known that Pt inclusion in laser glass remark- 
ably lowers the damage threshold by laser beam. 
Present commercial laser glasses are produced so as 
to minimize the Pt inclusion. However, the damage due 
to small Pt inclusion, which has never seriously caused 
the laser damage in a lower fluence level, is getting to 
peck! amare as the — Eeeanebeuse ales eases. 
In NOVA system, most o were 

at fluence of 3 to 4 J/cm sup 2 . Since NOVA has been 
planned to operate at 10 J/cm sup 2 , this damage 
threshold is absolutely and it should be 
increased. In this report we will show the basic con- 
pamper ay te eg eel 
mental results. (ERA citation 12:025267) 
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Hoya Optics, Inc., Fremont, CA. 
Low Loss Laser Glass: Final 

T. Izumitani, H. Toratani, and H. 
87, 25p UCRL-15896-Rev. 
Contract W-7405-ENG-48 
Portions of this document are illegible in microfiche 
products. 

The objective of this work was a process development 
on making a laser with loss coefficient of 10 sup - 
4 cm sup -1 at 1.05 mu . The key issues for making 
such a low loss glass will be to use pure raw materials, 
to reduce OH content and to prevent contamination 
from the melting environment. A sublimation method 
was tried to prepare pure P sub 2 O sub 5 batch materi- 
al. In an Ly -- to distinguish contributions to the 
overall loss, glasses were melted in furnaces which 
were controlled in moisture as well as contamination. 
Evaluation of glass samples at LLNL are expected to 
provide guidance on the importance of various proc- 
ess parameters. A new 0.5 liter furnace which almost 
completely prevents contamination by the furnace en- 
vironment has been constructed to obtain useful infor- 
mation for making a low loss glass on a production 
scale. (ERA citation 12:025268) 
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pat ne Inc., Fremont, CA. 

Edge Cladding Development: Final Techni- 


T. Izumitani, H. E. Meissner, and H. Toratani. 15 Nov 
86, 12p UCRL-15891 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
products. 


The objectives of this project have been: (1) Investi- 
gate the possibility of chemical etching of GSGG crys- 
tal slabs to obtain increased strength. (2) Design and 
construct a simplified mold assembly for casting clad- 
ding glass to the edges of crystal slabs of different di- 
mensions. (3) Conduct ———— experiments to evalu- 
ate the redesigned mold assembly and to determine 
stresses as function of thermal expansion coefficient 
of cladding glass. (4) Clad larger sizes of GGG slabs as 
they become available. These tasks have been 
achieved. Chemical etching of GSGG slabs does not 
appear possible with any other acid than H sub 3 PO 
sub 4 at temperatures above 300 deg C. A mold as- 
sembly has been constructed which allowed one 
cladding glass around the edges of the largest GG 
slabs available (10 x 20 x 160 mm) without causing 
breakage through the annealing step. (ERA citation 
12:025457) 
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Schott Glass Technologies, Inc., Duryea, PA. 


Lifetime Silicate Laser Glass a. 
ueller, and L. M. Perle. Aug 85, 25p UCRL- 
15712 


Contract W-7405-ENG-48 
Portions of this document are illegible in microfiche 
products. 


This contract had as target the development of a sili- 
cate laser glass with the following properties: (1) fluo- 
rescence lifetime greater than LG-660, (2) induced 
emission cross-section greater than 1.5 x 10 sup -20 
cm sup 2 , and (3) tank meltability. In order to obtain 
such a glass, the compositional space between LG- 
660 and LG-650 was to be investigated. The Nd sup 
3+ concentration for a megajoule laser glass will be 
between 5 and 8 x 10 sup 20 ions/cm sup 3 . Since 
concentration quenching is most severe at higher con- 
centrations, we elected to test all glasses with a con- 





centration of approximately 8 x 10 sup 20 Nd sup 3+ 
ions/cm sup 3 , with the exception of glass which is to 
be used to test tank (refractory wear). In 
these glasses all Nd sub 2 O sub 3 was by La 
sub 2 O sub 3 . Besides investigating i 
tional space ness LG-660 LG-650, a few ex- 
cursions were testing some edeting optical 
glasses for their suitability as a laser glass (melts LLS- 
4, 5, and 6). (ERA citation 12:025453) 


744,262 

DE87008 165/GAR PC A04/MF A01 

— a Corp., Charlotte, NC. Synthetic Crystal 
‘oducts 

Large GSGG (Gadolinium Scandium Gallium 

Garnet) Growth Development: Final 

Report, 1 October 1985-30 November 1986. 

Dec 86, 71p UCRL-15878 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 

products. 


The primary objective was to scale up the growth of 
cheomhan and neogpinan gadolinium scandi- 
um gallium garnet (Cr:Nd: ) crystals to 5.1 inches 
(13 cm) diameter by 8 inches (20 cm) in length. From 
such a crystal could be fabricated as many as five 
laser slabs 1 x 10 x 20 cm. (ERA citation 12:025455) 


744,263 
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Lawrence Livermore National Lab., CA. 
Thermal Fracture in Selected Nonlinear Optical 
Materials. 
D. Eimeri, J. Marion, and E. K. Graham. 2 Mar 87, 
11p UCRL-96256, CONF-870132-102 
Contract W-7405-ENG-48 
LASE-13: pulse power for lasers conference, Los An- 
. CA, USA, 11 Jan 1987. 
ions of this document are illegible in microfiche 
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The fracture temperature is a figure of merit describing 
the resistance of a crystal to thermal qechon hha It has 
been determined as function of orientation of the 
normal to the plate surface for three common nonlin- 
ear and electrooptic materials (KDP, LilO sub 3 , 
LiNbO sub 3 ), and for the new material, barium borate. 
For the first three materials, the fracture temperature is 
small, between 3 and 20 deg C. However, barium 
borate appears to be about an order of magnitude 
more resistant to thermal fracture than the other three. 
(ERA citation 12:025304) 
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Lawrence Livermore National Lab., CA. 

White Paper on as Harmonic 
Generation Media. 


D. Eimeri, and S. Velsko. 30 Oct 86, 45p UCID- 


20907 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Nanocomposites (composites containing 5 to 50 nm 
particles) may be a flexible and inexpensive way to 
make large area harmonic generators, and may also 
provide noncritically phase-matched harmonic genera- 
tors at wavelengths where none are currently avail- 
able. There does not appear to be any extreme optical 
requirements on either the matrix or the microcrystal- 
lites. Scattering may well be significant, and reducing it 
to acceptable levels will require the use of either very 
small microparticles or strongly — microparti- 
cles, depending on the degree of long order in 
the nanostructure of the aioe ‘e A citation 
12:025302) 
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Wiggler Plane Focusing in a Linear Free Electron 
Laser. 

Patent Application, 

E. T. Schariemann. Filed 21 Nov 85, 24p 
DE87007279 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. Portions of this document 
are illegible in microfiche products. 


This disclosure describes a free electron laser appara- 
tus that provides a magnetic centering force to turn or 


on duens "ihe focusing effect provided by wiggier 
paca pole faces that are ‘Ooximately parabolically 
. (ERA citation 12:027203) 
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“ee 

S. Blackburn Filed 2 May 86, 16 DE87007243 
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—6 oe, lor foreign licensing. Copy 
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are illegible in microfiche products. 


An adapter plate and two lockii 

affixed to an optic table with 

into a fixed array of ny threaded holes 
in the table surface. The adapter plate prefer- 
two, 


ge 


ie 


tion thereof. (| A citation 12-028980) 
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Saker hag = RE patient 
nergy, ion, 

Copper Vapor Laser Acoustic Thermometry 


System. 
a Application, 

J. Galkowski. Filed 27 Aug 86, 18p DE87007214 
Gonact W-7405-ENG-48 

This Government-owned invention available for U.S. li- 


ey along the alumina rod to the 

he time differential between the point 

acoustic pulse into the laser tube and 

echo pulse is related to the temperature 

predetermined distance within the laser tube. 

Fess Wceantation iaamestinnas anitenhamndte ante 

curate indication of the a' temperature within the 
laser tube. (ERA citation 12:027197) 
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PB87-198024 Not available NTIS 
National Bureau S Standards (NML), Boulder, CO. 


Doubling for the Generation 
Light. 


H. J. Kimble, and J. L. Hall. 1986, 12p 

Sponsored by National Science Foundation, bennagg 
ton, DC., and Office of Naval Research, Arlington, V. 
Pub. in Proceedings of International Symposium on 
Quantum Optics (4th), Hamilton, New Zealand, Febru- 
ary 1986, p58-69. 


The authors experiments attempt to produce 
squeezed states of Ad by second harmonic genera- 
tion within an cavity resonant at both funda- 
mental and A. frequencies. They begin in Sec- 
tion Il with an overview of the relevant theoretical pre- 
dictions before turning in Section III to the actual ex- 
periment. 
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Quantum Physics Div. 
Stabilizing Lasers for Applications in Quantum 


Final rept., 

J. L. Hall. 1986, 12p 

Sponsored by Office of Naval Research, Arlington, 
by and National Science Foundation, Washington, 
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PHYSICS 
Optics & Lasers 


Pub. in Pr of International Symposium on 
Quantum Ooaes (40, Hamilton, New Zealand, Fete 
ary 1986, p273-284. 


Servo stabilization of laser output parameters, such as 
, are considered. The intrinsic 

reduced by such 

values. However, 

pm pte tye 

of the discriminator are directly imposed onto the 
laser's output by the servo process. Results and prob- 
lems are discussed for both intensity and frequency 


744,270 
PB87-203634/GAR 

ie Industrielle des 
(France 


de Phase dans 1'infrarouge Ther- 
(Phase Interferometry in the Thermal infra- 
Final rept., 
Feb 87, = DT-87/122 
Text in French. Direction des 
cherches. 


. Etudes et = Paris (France). 
Centre de Documentation de I'Armement. 


A previously developed 10.6-micrometer interferome- 
ter was transformed into a phase interferometer by 


SSS eee apparatus attached to 
a mirror for modulating the reference wave. Four inter- 
ferograms were recorded successively after a prelimi- 


PC E04/MF E04 
. Marcoussis 


744,271 
PB87-863817/GAR 


PC NO1/MF NO1 
— Technical Information Service, Springfield, 


} YAG (Yttrium Aluminum Garnet) 
Lasers. January 1970-June 1987 (Citations from 
the NTIS Database). 

Rept. for Jan 70-Jun 87. 

Jul 87, 163p 
Supersedes PB86-867629. 


This bibliography contains citations concerning design, 
fabrication, and testing of neodymium doped yttrium 
garnet lasers. Included are citations cover- 


other types of lasers. Some of these applications are 
optical communications, range finding, and tracking. 
Safety hazards and radiation da are also refer- 
enced in a few citations. (This ted bibliography 
contains 318 citations, 14 of which are new entries to 
the previous edition.) 
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PB87-863858/GAR PC NO1/MF NC1 
National Technical Information Service, Springfield, 


VA. 

Far Infrared Lasers. January 
197: 1987 (Citations from the INSPEC: infor- 
mation for the Physics and Engineering 


Communities Database). 
Rept. for Jan 75-Jul 87. 
Jul 87, 39p 


This bibliography contains citations concerning re- 
search, nt, and applications of optically 
pumped far infrared lasers. Topics include power and 
frequency measurement, stability, optical pumping 
methods, electronic tuning and phase-lock techniques, 
output couplers and mirrors, laser line assignments, 
and laser spectroscopy. Analysis and evaluation appli- 
cations of semiconductor and superconductor materi- 
als are included. (Contains 85 citations fully indexed 
and including a title list.) 
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PB87-863973/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Vv 


Sone’ demary tere ton 1907 (Chations from the 
U.S. Patent Database). 
Rept. for Jan 70-Jul 87. 
Jul 87, 102p 
Supersedes 


PB86-869690. 


This bibliography contains citations of selected pat- 
ents concerning aphic techniques, materials, 
and applications, including optical and acoustic holog- 
raphy. Methods and devices used for holographic re- 
cording, storage, display, and retrieval are discussed. 
Processes and equipment utilized in the production of 
ne are described. Applications include flaw de- 

medical diagnosis and seismography. (This 
oaueed aphy contains 237 citations, 16 of 
which are new entries to the previous edition.) 


744,274 
PB87-864179/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

po = meng ard Diodes and Lasers. January 
1975-June 1987 (Citations from the INSPEC: Infor- 
mation Services for the Physics and Engineering 


Communities Database). 
Rept. for Jan 75-Jun 87. 
Jul 87, 42p 

Supersedes PB86-860400. 


This bibliography contains citations concerning devel- 
opment and characteristics of superiuminescent 
diodes and lasers. Some applications are referenced, 
such as fiber optic sensors and gyros, waveguide de- 
vices, interferometry, optical communications and 
video transmission, and other uses requiring 
power and good ing efficiency. (This updated bi 
liography contains 83 citations, 21 of which are new 
entries to the previous edition.) 


744,275 
PB87-864344/GAR PC NO1/MF NO1 
— Technical information Service, Springfield, 


pere.rett may Sara =” om 


Rept for Jan 70-Jul 87. 


Jul 87, 50p 
Supersedes PB86-872264. 


This bibliography contains citations of selected pat- 
ents concerning methods and apparatus used in infra- 
red imaging technology. Various aspects of infrared 
and thermal imaging are noted, including the fabrica- 
tion and calibration of imaging systems and devices. 
Sensing, storage, and conversion methods are dis- 
cussed, and the utilization of images in eye examina- 
tions and aerial reconnaissance is considered. Cita- 
tions pertaining specifically to infrared detectors are 
excluded. (This updated bibliography contains 122 ci- 
= 18 of which are new entries to the previous 
ion.) 


Plasma Physics 
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AD-A181 651/1/GAR 
Berkeley Scholars, Inc., Spri 
Relativistic Self Focusing 
Beams in Plasmas. 


PC A0O3/MF A01 
ield, VA. 
Short Pulse Radiation 


Interim rept., 
P. Sprangie, C. M. Tang, and E. Esarey. 15 May 87, 
39p NLR-MR-5962 


An envelope equation is derived which describes the 
radial evolution of a radiation beam propagating 
through a plasma. The radiation envelope equation 
contains a defocusing term due to diffraction spread- 
ing and a focusing term due to relativistic oscillations 
of the plasma electrons. The case of a constant densi- 
ty background plasma is analyzed in detail and an ex- 
pression for a critical laser power is derived. For 
powers exceeding the critical power the radiation en- 
velope oscillators and does not diffract. Under certain 
conditions, the radiation beam propagates through the 
plasma with a constant radius envelope. Keywords: 
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Self focusi 
propagation; 


; Laser plasma interactions; Radiation 
nvelope equation; Relativistic plasma. 
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GA Technologies, Inc., San Diego, CA. 
te nad on 3D Global Simulation of Drift Wave 


Re Wate E. Waltz. Feb 87, 8p GA-A-18769, CONF-870284- 
2 


Contract ACO3-84ER53158 

U.S./Japan workshop on anomalous transport in toroi- 
dal diffusion devices, San Diego, CA, USA, 23 Feb 
1987. 


A global 3D (m,n,r) code for simulating drift wave tur- 
bulence in a tokamak has been developed. Progress is 
reported on the application of the code to toroidal ion 
temperature gradient mode turbulence to determine its 
q dependence and to electron drift mode turbulence to 
examine the standard assumption of locality. (ERA ci- 
tation 12:027985) 
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Pressure Tokamak Equilibrium and 


Stability Considerations. 

E. R. Salberta, R. C. Grimm, J. L. Johnson, J. 
Manickam, and W. M. Lm Feb 87, 39p PPPL-2413 
Contract ACO02-76CH0307: 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Investigation of the effect of pressure anisotropy on 
tokamak equilibrium and stability is made with an MHD 
model. Realistic perpendicular and parallel pressure 
distributions, P/sub perpendicular/(psi,B) and P/sub 
paraliel/(psi,B), are obtained by solving a one-dimen- 
sional Fokker-Planck equation for ment beam injec- 
tion to find a distribution function f(E, v/sub parallel// 
v) at the position of minimum field on each magnetic 
surface and then using invariance of the magnetic 
moment to determine its value at each point on the 
surface. The shift of the surfaces of constant perpen- 
dicular and parallel pressure from the flux surfaces de- 
pends strongly on the angle of injection. This shift ex- 
plains the observed increase or decrease in the stabili- 
ty conditions. Estimates of the stabilizing effect of hot 
trapped ions indicates that a large fraction must be 
nonresonant and thus decoupled from the bad curva- 
ture before it becomes important. (ERA citation 
12:026289) 
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DE87008065/GAR PC A02/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Satellite of Heliumlike Nickel. 

H. Hsuan, M. Bitter, K. W. Hill, S. G. B. von Goeler, 
and D. Johnson. Feb 87, 22p PPPL-2408 

Contract ACO02-76CH03073 

Portions of this document are illegible in microfiche 
~ Original copy available until stock is exhaust- 


Spectra of heliumlike nickel, NiXXVII, have been ob- 
served from Tokamak Fusion Test Reactor (TFTR) 
plasmas with a high resolution crystal spectrometer. 
The experimental arrangement permits simultaneous 
observation of the heliumlike resonance line, the inter- 
combination and forbidden lines, and all the associat- 
ed satellites due to transitions 1s sup 2 ni - 1s2I'ni” 
with N greater than or equal to 2. Relative wavelengths 
and line intensities can thus be determined very — 
rately. The observed spectral data are in ge 

ment with results from the present Hartree-Fock- later 
atomic model calculations and predictions from the Z- 
expansion method. (ERA citation 12:026285) 
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P. Stotler, and G. Bateman. Feb 87, 27p PPPL- 
2415 
Contract ACO02-76CH03073 
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A reference simulation of a compact ignition tokamak 
(CIT) limiter discharge is carried out using the 1-1/2-D 


BALDUR transport code. The parameters for the dis- 
charge are as in the CIT-2L design; these parameters 
are ribed here, and the results of the simulation 
are discussed. It is found that plasma ignition can be 
reached and sustained within the specified con- 
straints. (ERA citation 12:026291) 
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Nominal predicted plasma conditions in a compact ig- 
nition tokamak are illustrated by transport simulations 
using experimentally calibrated plasma transport 
models. The range of uncertainty in these predictions 
is explored by using various models which have given 
almost equally fits to experimental data. Using a 
transport which best fits the data, thermonucle- 
ar ignition occurs in a Compact an Tokamak 
design with major radius 1.32 m, isma_ half-width 
0.43 m, elongation 2.0, and toroidal field and plasma 
current ramped in six seconds from 1.7 to 10.4 T and 
0.7 to 10 MA, respectively. — is facilitated by 20 
MW of heating deposited off the magnetic axis near 
the sup 3 He minority cyclotron resonance layer. 
Under these conditions, sawtooth oscillations are 
small and have little impact on ignition. Tritium invento- 
ry is minimized by preconditioning most discharges 
with deuterium. Tritium is injected, in — pel- 
lets, only after minority resonance preheating. Vari- 
ations of the transport model, impurity influx, heating 
profile, and pellet ablation rates, have a large effect on 
ignition and on the maximum beta that can be 
achieved. (ERA citation 12:026290) 
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Properties and | 

W. M. Tang, C. M. Bishop, B. Coppi, S. M. Kaye, and 
F. W. Perkins. Feb 87, 15p PPPL-2418 

Contract AC02-76CH03073 

Portions of this document are illegible in microfiche 
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This paper reports on results of theoretical studies 
dealing with: (1) the use of microinstability-based ther- 
mal transport models to interpret the anomalous con- 
finement properties observed in key tokamak experi- 
ments such as TFTR and (2) the likely consequences 
of the presence of such instabilities for future ignition 
devices. Transport code simulations using profile-con- 
sistent forms of anomalous thermal diffusivities due to 
drift-type instabilities have yielded good agreement 
with the confinement times and temperatures ob- 
served in TFTR under a large variety of operating con- 
ditions including pellet-fuelling in both ohmic- and neu- 
tral-beam-heated discharges. With regard to achieving 
an optimal ignition margin, the adverse temperature 
scaling of anomalous losses caused by drift modes 
leads to the conclusion that it is best to operate at the 
maximum allowable density while holding the tempera- 
ture close to the minimum value required for ignition. 
(ERA citation 12:026293) 
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Theory of Resistive Magnetohydrodynamic Insta- 

bilities Excited by Energetic-Trapped Particles in 
Size Tokamaks. 

H. Biglari, L. Chen, and R. B. White. Feb 87, 11p 

PPPL-2412 

Contract AC02-76CH03073 

Portions of this document are illegible in microfiche 

products. Original copy available until stock is exhaust- 
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It is shown that, in present-day large-size tokamaks, 
finite resistivity modifies qualitatively the stability prop- 
erties of magnetohydrodynamic instabilities resonantly 
excited by the unfavorable processional drift of ener- 
getic-trapped particles, i.e., the so-called “fishbone”- 
type instabilities. Specifically, it is found that (1) the n 
= 1 energetic-trapped particie-induced internal kink 





("fishbone”’) instability is Strongly stabilized by resis- 
tive dissipation and (2) finite resistivity lowers consider- 
ably the threshold conditions for resonant excitations 
of high-n ballooning/interchange modes. The possibili- 
ty of exciting fishbones by alpha particles in ignition 
experiments is also considered. (ERA citation 
12:026288) 
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Local impurity particle diffusion coefficients have been 
measured in a low temperature plasma by the injection 
of test particles at the center of the plasma. The injec- 
tion is accomplished by a high voltage discharge be- 
tween two small graphite electrodes on a probe. The 
probe can be located anywhere in the plasma. The dif- 
fusion is observed spectroscopically. An analysis of 
the spatial and temporal evolution of the Cil radiation 
from the carbon discharge can determine the parallel 
and perpendicular diffusion of the impurity ions. Re- 
sults with the diagnostic have been obtained in the 
Proto S-1/C spheromak. The measured value of the 
diffusion coefficient in the rm is in good 
‘ pone with classical pr (ERA citation 
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Quantitative spectroscopic measurements of Z/sub 
eff/, impurity densities, and radiated power losses 
have been made for ohmic- and neutral-beam-heated 
TFTR discharges at a plasma current of 2.2 MA and 
toroidal field of 4.7 T. Variations in these quantities 
with line-average plasma density (anti n/sub e/) and 
beam power up ‘o 5.6 MW are presented for dis- 
charges on a graphite movable limiter. A detailed dis- 
cussion of the use of an impurity transport model to 
infer absolute impurity densities and radiative losses 
from line intensity and visible continuum measure- 
ments is given. These discharges were dominated by 
low-Z impurities with carbon having a considerably 
higher density than oxygen, except in high-anti n/sub 
e/ ohmic discharges, where the densities of carbon 
and oxygen were comparable. Metallic impurity con- 
centrations and radiative losses were small, resulting 
in hollow radiated power profiles and fractions of the 
input power radiated being 30 to 50% for ohmic heat- 
ing and 30% or less with beam heating. Spectroscopic 
estimates of the radiated power were in good agree- 
ment with bolometrically measured values. Due to an 
increase in the carbon density, Z/sub eff/ rose from 
2.0 to 2.8 as the beam power increased from 0 to 5.6 
MW, pointing to a potentially serious dilution of the 
neutron-producing plasma ions as the beam power in- 
creased. Both the low-Z and metallic impurity concen- 
trations were approximately constant with minor 
radius, indicating no central impurity accumulation in 
these discharges. (ERA citation 12:026286) 
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An approximate normal mode analysis of plasma cur- 
rent diffusion in tokamaks is presented. The work is 
based on numerical solutions of the current diffusion 
equation in cylindrical geometry. Eigenvalues and ei- 
genfunctions are shown for a broad range of plasma 


conductivity profile shapes. Three classes of solutions 
are considered which correspond to three types of to- 
kamak operation. Convenient approximations to the 
three lowest eigenvalues in each class are presented 
and simple formulae for the current relaxation time 
scales are given. (ERA citation 12:026292) 
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Our group uses theory and simulation as tools in order 
to increase the unders' ing of plasma instabilities, 
heating, transport, plasma-wall interaction an large po- 
tentials in plasmas. We also work on the improvement 
of simulation both theoretically and practically. (ERA 
citation 12:026275) 


744,288 

DE87008193/GAR PC A03/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
Computer Simulation of Bounded Plasma Sys- 


tems. 
W. S. Lawson. 5 Mar 87, 39p UCB/ERL-M-87/14 
Contract ASO3-76ET53064 

Portions of this document are illegible in microfiche 
products. 


The physical and numerical problems of kinetic simula- 
tion of a bounded electrostatic plasma system in one 
planar dimension are examined, and solutions to them 
are presented. These problems include particle ab- 
sorption, reflection and emission at boundaries, the 
solution of Poisson's equation under non-periodic 
boundary conditions, and the treatment of an external 
circuit connecting the boundaries. Some comments 
are also made regarding the problems of higher dimen- 
sions. The methods which are described here are im- 
plemented in a code named PDW1, which is available 
from Professor C.K. Birdsall, Plasma Theory and Simu- 
lation Group, Hall, University of California, Berke- 
ley, CA 94720. (ERA citation 12:026296) 
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DE87008194/GAR PC A02/MF A01 
California Univ., Berkeley. Electronics Research Lab. 
Linear Magnetized Plasma Response to an Oblique 
Electrostatic Wave. 

W. S. Lawson. 15 Dec 86, 25p UCB/ERL-M-86/94 
Contract ASO03-76ET53064 

Portions of this document are illegible in microfiche 
products. 


The linear response of a spatially periodic magnetized 
Viasov plasma distribution function is computed to 
second order in the electric field. The results for a spe- 
cific electric field are then compared with the results of 
computer simulation for different amplitudes of the 
electric field. Both trapping and resonant heating are 
observed, and both appear to contribute (for the 
chosen parameters) to limiting the validity of linear 
theory at larger electric field amplitudes. (ERA citation 
12:026295) 
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DE87008276/GAR PC A02/MF A01 
Maryland Univ., College Park. inst. for Fluid Dynamics 
and Applied Mathematics. 

Investigation of Universal Plasma instabilities: 
Annual Report No. 2. 

H. Lashinsky. Mar 87, 9p DOE/! NBM-7008276 


It is the purpose of this program to carry out an experi- 
mental investigation of universal or drift plasma insta- 
bilities in a thermal plasma device or Q machine with 
the hope that the results will be useful in evaluating 
various instability loss mechanisms in connection with 
the diffusion of plasma across magnetic fields in con- 
trolled thermonuclear devices. The effect of instabil- 
ities on plasma transport across magnetic fields is per- 
haps one of the most pressing problems in plasma 
confinement. Two of the important questions in this 
field of research at the present time are the relative 
roles of collisional and collisionless instabilities and 
the importance of linear and nonlinear phenomena, 
especially in connection with plasma turbulence. 
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DE87008485/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of 

Role of Cavitons in Laser-Plasma 
ieee mma i 15, 1984-August 
aA and T. Tanikawa. Sep 86, 43p UCAL- 

1 

Contract W-7405-ENG-48 

Portions of this document are illegible in microfiche 
products. 


We have observed three new 
with cavitons 


associated 
ated at the critical layer in an inho- 
Oem Half-harmonic ((1/2) omega sub 
/2) omega sub 0, etc.) electromagnetic (em) radi- 
ation, accompanying the resonant absorption of the 
high-power microwave at omega sub 0 by an inhomo- 
geneous plasma, appears to originate from the cavi- 
tons. Double layers have been found to develop near 
the locations of cavitons. Acceleration of ions by these 
double layers has also been observed. The evolution 
of resonantly excited electron plasma waves and den- 
sity profile modification at the critical layer has been 
Studied in detail. Conditions under 
cavitons becomes significant in em wave-plasma int 
actions are discussed. (ERA citation 12:026347) 
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N87-23314/4/GAR 

(Order as —-s ~ oa PC A14/MF A01) 
Northeastern Univ., Boston, M. 
Formation Mechanisms ot ‘Laboratory Double 


Layers. 

C. Chan. May 87, 19p 

In NASA. Marshall muito Flight Center Double Layers 
in Astrophysics, p35-53. Sponsored in part by NSF. 


The evolution processes of double layers were studied 
in a series of laboratory experiments. It was found that 
the existence of virtual cathode-type potential wells at 
Gute madhglion Wie anit medi eee pone 
mechanism. The rapid growth of the potential 
vells to collisionless ion trapping and the establish- 
ment of the necessary trapped ion population. For 
double layers with small potential drops, collisionless 
ion trapping actually induced ion-ion streaming insta- 
bilities and the formation of ion phase-space vortices. 
In oo an , the system often exhibited relaxation- 
tions which correspond to the disruption 

poet the recovery of the double layers. 
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N87-23315/1/GAR 

(Order as N87-23313 PC A14/MF A01) 
lowa Univ., lowa City. 
Some Dynamical oe eae te of Very Strong Double 


in a Triple Plasma Device. 
¥; ter, and S. Torven. May 87. 189 
in NASA. Marshall Space Flight ter Double Layers 
in Astrophysics, p55-72. 


Dynamical properties of very strong double layers 
seen in a differentially pumped triple plasma device 
are reported. These double layers are V-shaped. The 
following findings are discussed: (1) Disruptions in the 
double layer potential and in the plasma current occur 
when an inductance is placed in series with the bias 
supply between the sources in the external circuit. 
These disruptions, which can be highly periodic, are 
the result of a negative resistance region. (2) When 
reactances in the circuit are minimized, the double 
layer exhibits a jitter motion in position approximately 
equal to the double layer thickness. (3) When the bias 
between the sources is rapidly turned on, the initial 
phase in the double layer formation is the occurrence 
of a constant electric field for the first few microse- 
conds. First the apparatus used in all of the work is 
discussed and then each of the three phenomena are 
considered. 
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N87-23316/9/GAR 

(Order as N87-23313 PC A14/MF A01) 
Wisconsin Univ.-Madison. 
Pumping Potential Wells. 
N. Hershkowitz, C. Forest, E. Y. Wang, and T 
Intrator. May 87, 16p 
Contract NAGW-275 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p73-88 
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Nonmonotonic plasma potential structures are a 
common feature of many double layers and sheaths. 
Steady state plasma potential wells separating regions 
having different plasma potentials are often found in 
laboratory experiments. In order to exist, all such struc- 
tures must find a solution to a common problem. lons 
created by charge exchange or ionization in the region 
of the potential well are electrostatically confined and 
tend to accumulate and fill up the potential well. The 
increase in positive charge should eliminate the well. 
Nevertheless, steady state structures are found in 
which the wells do not fill up. This means that it is im- 
portant to take into account processes which pump 
ions from the well. As examples of ion pumping of 
plasma wells, potential dips in front of a positively 
biased electron collecting anode in a relatively cold, 
low density, multidipole plasma are considered. Pump- 
ing is provided by ion leaks from the edges of the po- 
tential dip or by oscillating the applied potential. In the 
former case the two-dimensional character of the 
problem is shown to be important. 


744,295 
N87-23317/7/GAR 

(Order as N87-23313 PC A14/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Laboratory investigation of Potential Double 
P. Leung. May 87, 15p 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p89-103. 


In a triple plasma device, the injection of electron cur- 
rent from the source chamber to the target chamber 
causes the formation of a potential double layer. At a 
low current density, the space charge of the injected 
current produces a virtual cathode-type potential 
double layer. This double layer is stable, and various 
wave instabilities are observed to associate with this 
double layer. As the current density is increased, the 
double layer becomes unstable, and a moving double 
layer results. As the current density is increased fur- 
ther, the enhanced ionization causes the neutralization 
of the space charge of the electron beam, and the 
beam plasma discharge is ignited. 


744,296 
N87-23318/5/GAR 
(Order as N87-23313 PC A14/MF A01) 
—— Research Lab., Anmedabad (India). 
Experimental Observation of lon-Acoustic Double 
Layers in Laboratory Plasma. 


Saspest Only. 

Y. C. Saxena. May 87, 1p 

in NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p105. 


Experimental results on the observation of ion-acous- 
tic double layers in laboratory plasma are presented. In 
a double-plasma device, modified suitably to inject an 
electron beam into the target plasma, modulation of 
the beam hay a step potential leads to excitation 
of ion-acoustic fluctuations. The fluctuations, growing 
away from the separating grids, develop into weak 
asymmetric ion-acoustic layers. The observa- 
tions are compared with the scenario emerging out of 
the computer simulations and analytical results on ion- 
acoustic double layers. 


744,297 
N87-23319/3/GAR 
(Order as N87-23313 PC A14/MF A01) 


lowa Univ., lowa City. 

New Hydr Analysis of Double Layers. 

H. Hora. May 87, 30p 

In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, 9109-137 


A genuine two-fluid model of plasmas with collisions 
permits the calculation of dynamic (not necessarily 
Static) electric fields and double layers inside of plas- 
mas including oscillations and damping. For the first 
time a macroscopic model for coupling of electromag- 
netic and Langmuir waves was achieved with realistic 
damping. Starting points were laser-produced plasmas 
showing very high dynamic electric fields in nonlinear 
force-produced cavitous and inverted double layers in 
agreement with experiments. Applications for any in- 
homogeneous plasma as in laboratory or in astrophysi- 
cal plasmas can then be followed up by a transparent 
hydrodynamic description. Results are the rotation of 
plasmas in magnetic fields and a new second harmon- 
ic resonance, explanation of the measured inverted 
double layers, explanation of the observed density-in- 
dependent, second harmonics emission from laser- 
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produced plasmas, and a laser acceleration scheme 
by the very high fields of the double layers. 
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N87-23320/1/GAR 

(Order as N87-23313 PC A14/MF A01) 
Risoe National Lab., Roskilde (Denmark). 
lon Phase-Space vortices and Their Relation to 
Small Amplitude Double Layers. 
H. L. Pecseli. May 87, 7p 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p139-145. 


The properties of ion phase-space vortices are re- 
viewed with particular attention to their role in the for- 
mation of small amplitude double layers in current-car- 
trying plasmas. In a one-dimensional analysis, many 
such double layers simply add up to produce a large 
voltage drop. A laboratory experiment is carried out in 
order to investigate the properties of ion phase-space 
vortices in three dimensions. Their lifetime is signifi- 
cantly reduced as compared with similar results from 
one-dimensional numerical simulations of the problem. 
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N87-23322/7/GAR 

(Order as N87-23313 PC A14/MF A01) 
Centre National d’Etudes des Telecommunications, 
Issy-les-Moulineaux (France). 
Current Driven Weak Double Layers. 
G. Chanteur. May 87, 15p 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p167-181. 


Double layers in plasmas can be created by different 
means. For example, a potential difference forms be- 
tween two plasmas with different temperatures, in a 
plasma jet flowing along a converging magnetic field, 
in a quiescent plasma submitted to an external differ- 
ence of potential, or in a turbulent plasma carrying an 
electric charge. The first three cases can be current- 
free, but not necessarily, although the numerical simu- 
lations were made under such conditions for the first 
two points. Apart from the third case, which is mainly of 
interest for laboratory experiments, these double 
layers are good candidates for accelerating the auroral 
electrons to the few kiloelectron volts observed. 
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N87-23323/5/GAR 
(Order as N87-23313 PC A14/MF A01) 
Utah State Univ., L 
Electric Fields and Layers in Plasmas. 
N. Singh, H. Thiemann, and R. W. Schunk. May 87, 


Contracts NAGW-77, NSF ATM-84-17880 
In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p183-208. 


Various mechanisms for driving double layers in plas- 
mas are briefly described, including applied potential 
drops, currents, contact potentials, and plasma expan- 
sions. Some dynamical features of the double layers 
are discussed. These features, as seen in simulations, 
laboratory experiments, and theory, indicate that 
double layers and the currents through them undergo 
slow oscillations which are determined by the ion tran- 
sit time across an effective length of the system in 
which double layers form. It is shown that a localized 
potential dip forms at the low potential end of a double 
layer, which interrupts the electron current through it 
according to the Langmuir criterion, whenever the ion 
flux into the double is disrupted. The generation of 
electric fields perpendicular to the ambient magnetic 
field by contact potentials is also discussed. Two dif- 
ferent situations were considered; in one, a low-densi- 
ty hot plasma is sandwiched between high-density 
cold plasmas, while in the other a high-density current 
sheet permeates a low-density background plasma. 
Perpendicular electric fields develop near the contact 
surfaces. In the case of the current sheet, the creation 
of parallel electric fields and the formation of double 
layers are also discussed when the current sheet 
thickness is varied. Finally, the generation of electric 
fields and double layers in an expanding plasma is dis- 
cussed 
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N87-23324/3/GAR 
(Order as N87-23313 PC A14/MF A01) 
Dartmouth Coll., Hanover, NH 


Electron 
Layers. 
Abstract Only. 

W. Lotko. May 87, 1p 

In NASA. Marshall Space Flight Center Double Layers 
in Astrophysics, p209. 


Acceleration in Stochastic Double 


Transversely localized double layers evolve randomly 
in turbulent regions of strongly magnetized plasma 
carrying current along the magnetic field. Results from 
numerical simulations and spacecraft observations in 
the auroral plasma indicate that the parallel electric 
field in such regions is microscopically intermittent or 
stochastic. The implications of stochastic double layer 
fields on electron acceleration will be discussed in 
terms of a statistical process involving ensemble aver- 
ages over test particle motion. A Fokker-Planck equa- 
tion can be derived for the electron phase space den- 
sity, which depends on the mean and rms amplitudes 
of the double layers, the mean double layer density, 
and the initial electron velocity distribution. It is shown 
that the resulting electron acceleration is very sensi- 
tive to the ratio of the initial electron energy to the rms 
double layer amplitude. When this ratio is large, the 
acceleration process differs little from that expected in 
a dc electric field. When it is small, stochastic heating 
competes with directed acceleration. Evidence for 
both cases can be found in the auroral ionosphere in 
association with so-called inverted-V precipitation and 
collimated edge precipitation. 


744,302 
N87-23335/9/GAR 

(Order as N87-23313 PC A14/MF A01) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Formation of a Double Layer Leading to the Criti- 
cal Velocity Phenomenon. 
A. C. Williams. May 87, 12p 
In Its Double Layers in /\. ar p319-328. 


The formation of a double layer is proposed as the 
mechanism which produces the critical velocity phe- 
nomenon. This hypothesis was examined qualitatively 
and it was found that the double layer can be a very 
efficient mechanism for transferring the kinetic energy 
of the neutral gas into the kinetic energy of electrons 
which, in turn, will ionize the neutral gas if the critical 
velocity was reached or exceeded. 
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N87-24185/7/GAR PC A02/MF A01 
Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Plasmafysik. 

Extended Potential Drops Ae me ay Double Layer 
Formation in aT: Plasma Device 

M. Bohm, and S. 
11 

Sponsored by the Swedish Natural Sciences Re- 
search Council. 


orven. Dec 86, 9p TRITA-EPP-86- 


Experiments showing that the formation of a double 
layer may be preceded by an extended potential drop 
(EPD), much thicker than the double layer are report- 
ed. When a step voltage is applied between the 2 
sources of a triple plasma device, the potential in the 
EPD varies quasi-linearly between the sources for time 
intervals up to 50 ion plasma periods. For larger times 
the initially prevailing ion density distribution becomes 
significantly modified and the EPD then steepens to a 
double layer. Measurements with high frequency 
probes show a broad spectrum of electric field fluctua- 
tions. When the EPD exists, the power level is between 
one and two orders of magnitude larger than the level 
at the end of the time interval when a double layer has 
formed. These fluctuations are invoked to explain how 
quasi-neutrality is maintained in the EPD 
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N87-24198/0/GAR PC A07/MF A01 
Nagoya Univ. (Japan). Inst. of Plasma Physics. 

Wav ths of K X-Rays of Iron lons. 

T. Kato, S. Morita, and H. Tawara. Mar 87, 126p 
IPPJ-AM-49 


Wavelengths of K X-rays of iron ions in all ionization 
stages are presented. Wavelengths and configurations 
for each transition are tabulated together with refer- 
ences. Available data for transition probabilities are 
also tabulated. 
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N87-24199/8/GAR PC A07/MF A01 





Stichting voor Fundamentee!l Onderzoek der Materie, 
Jutphaas (Netherlands). Inst. voor Plasma-Fysica. 
Activities Report in Physics. Annual 
Report, December 31, 1985. 

Status rept., 

Oct 86, 126p ETN-87-99588 

Sponsored by Euratom, and Nederlandse Organisatie 
voor Zuiver-Wetenschappelijk Onderzoek. 


Experiments on plasma pinches; turbulent heating in 
TORTUR; and diagnostical studies, electron cyclotron 
resonance heating; and diagnostics are described. 
Theoretical studies of magnetohydrodynamics, wave 
dynamics, and transport problems are summarized. 


Radiofrequency Waves 
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AD-A181 333/6/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Phase Scintillation Under Weak and Strong Scatter 


Conditions. 

Technical rept. 13 Mar 85-30 Sep 86, 

R. C. Livingston, and T. M. Dabbs. 30 Sep 86, 40p 
DNA-TR-86-333 

Contract DNA001-85-C-0062 


Equatorial observations from the DNA Wideband sat- 
ellite have been analyzed to: (1) characterize the two 
component phase spectral form, and (2) estimate the 
effects of diffraction on the phase spectrum during 
strong scatter conditions. The average two component 
phase spectrum has a low frequency dependence of 
1/f to the 2.3 power, and 1/f to the 3.9 power at high 
frequencies. These regimes are separated by a spec- 
tral break at about 650m. For weak scatter levels up to 
S sub 4 > or = 0.5, diffraction errors are less than one 
radian, and phase spectral shape is independent of 
carrier frequency. At higher S sub 4 values, the spec- 
trum is affected by diffraction at all spatial frequencies 
and its shape depends on carrier frequency. Key- 
words: Radio wave scintillation; Weak scatter; Strong 
scatter; Diffraction effects. 
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AD-A181 621/4/GAR PC A02/MF A01 
Rome Air Development Center, Hanscom AFB, MA. 
Deputy for Electronic Technology. 

Dependence of Rough Surface Scattering on Sur- 
face Height Statistics and Correlation Function 

R. J. Papa, and J. F. Lennon. Feb 87, 6p Rept no. 
RADC/ETR-87-0005 

Pub. in IEEE Transactions on Antennas and Propaga- 
tion, vAP-35 n2 p239-242 Feb 87 


Relationships between the statistical properties of a 
rough surface and the diffuse surface scattering are 
investigated. For a physical optics model, we consider 
the roughness dependence of the angular distribution 
of the diffuse scattering as a function of surface height 
statistics and form of the correlation function. This in- 
cludes examining the characteristic of diffuse scatter- 
ing from a surface with heights that are still statistically 
dependent when decorrelated. Finally, we analyze the 
effect of correlation function on the scattering when 
the roughness is in the perturbation regime. (Author) 


Solid State Physics 
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AD-A181 410/2/GAR PC A02/MF A01 
Oregon Graduate Center, Beaverton. Dept. of Applied 
Physics and Electronic Science. 

Fabrication and Characterization of Rare Earth 
Hexaboride Single-Crystal Materials, 

P. R. Davis, L. W. Swanson, J. J. Hutta, and D. L 
Jones. 1986, 15p AFOSR-TR-87-0637 

Grant AFOSR-83-0105 

Pub. in Jnl. of Materials Science, v21 p825-836 1986. 


Oriented single crystals of LaB6, CeB6 and PrB6 have 
been prepared by the arc float-zone refining technique, 
which is described. A critique of the various possible 
preparation techniques is given. Wet chemical meth- 
ods were used to determine bulk stoichiometries of 
samples prepared from starting materials of various R/ 
B compositions (where R rare earth). It was found 


that LaB6.09, a desired composition, could be grown in 
single-crystal form from LaB6.2 starting material, the 
excess boron compensating for preferential boron va- 
porization. Starting materials with B/La < 6.2 produce 
a B/La gradient in two-pass zone-refined specimens. 
The level of metallic impurities in arc zone-refined 
LaB6 is lower than that reported elsewhere for laser 
zone-refined LaB6. Residual oxygen present in the 
zone-refined specimens was found to produce 
second-phase inclusions, which were studied in detail. 
The effect of contamination of LaB6 surfaces by evap- 
orated refractory metals has also been investigated. 
Keywords: Arc; Float-zone, Refining, Technique rare 
earth, Hexaborides, Borides, Thermionic, Cathodes, 
Boron compounds. 
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AD-A181 463/1/GAR PC A02/MF A01 
Princeton Univ., NJ. Dept. of Electrical Engineering 
and Computer Science. 

Ultrafast Processes and Spectroscopy with Free 
Electron Lasers. 

Annual rept. 1 Jun 86-31 May 87, 

P. M. Fauchet. May 87, 17p 

Contract NO0014-86-K-0711 


Our | is to demonstrate the power of FEL’s in 
standard picosecond and femtosecond spectroscopy 
by performing time-resolved reflectivity or transmis- 
sion, and wave mixing experiments in semiconductors. 
Of special interest to us are the carrier relaxation and 
trapping times in amorphous semiconductors. We 
report progress on three fronts. First, we have estab- 
lished a permanent laboratory at Stanford University, 
where we have assembled the necessary equipment. 
Second, we have developed a novel method to meas- 
ure accurately and over an extremely wide fr 

range the duration and coherence properties of ultra- 
short laser pulses. This technique has been demon- 
strated and analyzed successfully at Princeton and ap- 
pears ideally suited to the characterization of FEL's. 
Third, results from our recent femtosecond optical 
spectroscopy studies of amorphous silicon have 
helped us refine our experimental goals in this pro- 
gram, which will be discussed. Keywords: Free elec- 
tron laser, time resolved, picosecond, femtosecond, 
spectroscopy; amorphous, semiconductors. 
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AD-A181 481/3/GAR PC A08/MF A01 
Boston Univ., MA. Dept. of Physics. 

Investigation of the Electric and Magnetic Proper- 
ties of intercalated Graphites. 

Final rept. 30 Sep 82-29 Sep 86, 

G. O. Zimmerman. 1987, 161p AFOSR-TR-87-0418 
Grant AFOSR-82-0286 


The picture which emerges from our investigations is 
that we are indeed observing the behavior of a two 
dimensional magnetic system. The low dimensionality 
is brought about by the shielding of the intercalant 
layers by the intervening graphite layers. The shielding 
also depends on the charge transfer between the in- 
tercalant and the graphics. In graphite there is a band 
near K = O about half filled with electrons (10). The 
intercalation of an acceptor compound will draw off 
those electrons so that the electrical conduction is 
hole like. Thus low stages exhibit a positive Hall coeffi- 
cient. The shielding of the intercalant layers is due to 
electromagnetic shielding analogous to the skin effect, 
where the skin depth is a function of the electrical con- 
ductivity, which in turn is a function of the number of 
charge carriers. Stages 1 to 5 almost empty the band 
of electrons and thus the graphite layers have maxi- 
mum conductivity. Above stage 5, the quantity of ac- 
ceptors is not large enough to absorb all the electrons 
which can be donated by the graphite, and the conduc- 
tivity of the graphite layers decreases. Moreover, the 
conductivity, according to our Hall measurements, is 
due to both positive and negative carriers. 
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AD-A181 502/6/GAR PC A02/MF A01 
Rockwell International, Thousand Oaks, CA. Science 
Center. 

Ohmic Contracts to Gallium Aluminum Arsenide 
for High Temperature Applications. 

Annual technical rept. 1 Jul 85-30 Jun 86, 

R. W. Grant, and J. R. Waldrop. Apr 87, 25p 
$C5485.AR, AFOSR-TR-87-0719 

Contract F49620-85-C-0120 


A method of modifying the Gallium Arsenides (100) 
interface Fermi level position (EF) has been investigat- 
ed. For tunnel ohmic contacts the contact resistance 
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depends exponentially on the energy difference be- 
tween the conduction band minimum and EF; thus, 
stable contacts with small values of this energy differ- 
ence (large values of EF) could be important in \- 
ing nonalloyed ohmic contacts. Very thin (approx. 10A) 
epitaxial layers of Gallium that incorporate Arsenic 
have been found to produce exceptionally large values 
of EF, 1.0-1.2 eV relative to the valence band maxi- 
mum (as determined by x-ray photoelectron spectros- 
copy). Thick model contacts that include layered struc- 
tures of Au, Ge, and Ni in various combinations have 
been used to establish conditions under which these 
large EF values can be preserved (as determined by 
current-voltage measurements). The results question 
the usual assumption of a near mid-gap EiF position 
for the widely used alloyed AuGeNi ohmic contact and 
offer an alternative explanation for the mechanism of 
ohmic contact formation. 
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AD-A181 513/3/GAR PC A02/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Bird's Eye View on the Evolution of Semiconduc- 
tor and Quantum Wells, 

L. Esaki. Sep 86, 15p ARO-23134.1-PH 

Contract DAALO3-86-C-0004 

Pub. in Jni. of Quantum Electronics, vVOE-22 n9 p1611- 
1624 Sep 86. 


Followi the past seventeen-year developmental 
path in the research of semiconductor superlattices 
and quantum wells, significant milestones are present- 
ed with emphasis on experimental investigations in the 
device physics of reduced dimensionality, performed 
in cooperation with the materials science of heteroepi- 
taxial growth. 


744,313 


AD-A181 523/2/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Infrared Nonlinear Optics. 

Final rept. Oct 83-Sep 85, 

P. A. Wolff, R. L. Aggarwal, D. M. Larsen, L. R. Ram- 
a and E. Isaacs. Jan 86, 3p AFOSR-TR-87- 
Contract F49620-84-C-0010 

Pub. in RLE Progress Report, n128 p43-44 Jan 86. 


Four wave spectroscopy with CO2 lasers has been 
used to study Raman allowed transitions between the 
valley-orbit split 1s states of As donors in Ge, using 
magnetic field to 12T. With B 111 the 1s (T2) state 
splits into six levels (including spin), two with high dia- 
magnetism and four with low diamagnetism. An anti- 
crossing predicted by People and Wolf was observed 
between donor levels of opposite spin. A theory has 
been developed that, with no adjustable parameters, 
provides good agreement with experiment. This work 
determines electron g-values, valley re-populations, 
and magnetic wave function compressions. Overall, it 
constitutes a searching test of donor theory. 
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AD-A181 543/0/GAR PC A02/MF A01 
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Quarterly status rept. no. 7, 16 Dec 86-14 Mar 87, 
A. Sher, and A. B. Chen. May 87, 9p AFOSR-TR-87- 
0731 

Contract F49620-85-C-0103, ARPA Order-5396 


Phonon scattering is treated only in the long wave- 
length limit. We have found that such an approximation 
is invalid in hot electron transport studies due to large 
momentum transfers involved. We are currently evalu- 
ating these rates from ab initio calculation. The results 
of this calculation are expected to include the effect of 
intervalley scattering mediated by LO and acoustic 
phonons more accurately. The analysis is completed, 
and computer evaluations of the result for several 
semiconductors are in process. This may change 
some of our quantitative conclusions. 
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Focused lon Beam T 

J. Meingailis. Apr 87, 31p 
Contract MDA903-85-C-0215 
Pub. in Jni. of Vacuum Science and Technology B, v5 
n2 p469-495 Mar/Apr 87 


lons of kiloelectron volt energies incident on a solid 
surface produce a number of effects: several atoms 
are sputtered off, several electrons are emitted, chemi- 
cal reactions may be induced, atoms are displaced 
from their equilibrium positions, and ions implant them- 
selves in the solid, altering its properties. Some of 
these effects, such as sputtering and implantation are 
widely used in semiconductor device fabrication and in 
other fields. Thus the capability to focus a beam of ions 
to submicrometer dimensions, i.e., dimensions com- 
Patible with the most demanding fabrication proce- 
dures, is an important development. The focused ion 
beam field has been spurred by the invention of the 
liquid metal ion source and by the utilization of focus- 
ing columns with mass separation capability. This has 
led to the use of alloy ion sources making available a 
large menu of ion species, in particular the dopants of 
silicon and Gallium Arsenides. The ability to sputter 
and to also induce deposition by causing breakdown of 
an adsorbed film has produced an immediate applica- 
tion of focused ion beams to photomask repair. 


and Applications, 
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Annual technical rept. 1 Sep 85-31 Lh, 
R. O. Grondin. Apr 87, 11p AFOSR-T 87-0619 
Grant AFOSR-84-0290 


The reporting period covers the second year of a two 
year program whose goal is the development and used 
of models of femtosecond photoconductive experi- 
ments as probes of hot carrier transport in semicon- 
ductors. The program has been extended for two more 
years. There are several main components to the mod- 
eling of such experiments. One must first model the 
generation of electron-hole pairs inside a semiconduc- 
tor as the results of the incidence of a femtosecond 
optical pulse. Then one must model the processes by 
which the resulting current transient is developed. 
Lastly, the conversion of the current transient into a 
voltage wave that is directly measured in the experi- 
ments of interest 
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AD-A181 698/2/GAR PC A02/MF A01 

Harry Diamond Labs., Adeiphi, MD 

= of Av: Breakdown in Silicon 
xide 


Final rept. Oct 84-30 Sep. 86 
A. L. Ward. May 87, 16p Rept no. HDL-TR-2112 


A survey is given of published experimental and theo- 
retical studies of breakdown in silicon dioxide. The 
mechanism of oxide breakdown is still an active con- 
troversy. The Harry Diamond Laboratories DIODE 
computer program has been used to study avalanche 
breakdown in oxide films in the 100-ps time scale. 
Constant voltage ramp rates, and sinusoidal applied 
voltages have been used for the calculations. It was 
shown that an avalanche-recombination process can 
produce a current decay before breakdown. This be- 
havior was noted by Harari in 100-s time-scale meas- 
urements. Straight lines of the same range of slopes 
are obtained when the computed and measured over- 
voltages are plotted against ramp rate on a log-log 
plot. It was shown that the avalanche-recombination 
interaction can lead to hole accumulation at the anode 
or at the cathode, depending upon the applied voitage. 
The power required for breakdown was shown to in- 
crease with an increase in frequency for sinusoidal ap- 
plied voltages. Keywords: Silicon dioxide, Avalanche 
breakdown, Recombination, Computer simulation, 
Voltage ramp, Sinusoidal voltage, Metal oxide semi- 
conductors, Breakdown(Electronic threshold), 
Avalanche(Electronics) 
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Final rept. Dec 83-May 85, 

M. Snyder. Apr 87, 95p Rept no. AFWL-TR-85-115 


This paper shows that the phenomenon known as 
second breakdown is an unstable transition from 
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single carrier, space charge limited current to double 
carrier injection. This conclusion is based on analysis 
is showing the transition from single to double carrier 
injection is inherently unstable on namic 
grounds and leads to current filament formation; the 
Primary phenomena associated with second break- 
down. Keywords: Second breakdown; Failure mecha- 
nisms; Semiconductor. 
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DE87007181/GAR 

Lawrence Berkeley Lab., CA. 

Structure of Al/GaAs Interfaces. 

Z. Liliental-Weber, C. Nelson, R. Gronsky, J. 
Washburn, and R. Ludeke. Dec 86, 8p LBL-22581, 
CONF-861207-95 

Contract ACO3-76SF00098 

Materials Research Society fall meeting, Boston, MA, 
USA, 1 Dec 1986. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


The structure of Al/GaAs interfaces was investigated 
by high resolution electron microscopy. The Al layers 
were deposited in a molecular beam epitaxy chamber 
with a vacuum base pressure of <1 x 10 sup -8 Pa. 
The GaAs substrate temperature varied during Al dep- 
pet ay Deposition of Al 
on cold substrates | to 25 deg 

sulted in epitaxial growth of (001) Al Al on (001) GaAs. 
Droplets of Ga were observed in samples with the sub- 
strate t ature at -30 deg C (1 x 2) and 0 Cc 
(c(2 x 8)). Postannealing of the last sample caused for- 
mation of the ny may ee of Al on hot 
substrates (150 Cand 400 deg ©) resulted in the 
formation of the A phase, which separated (110) 
oriented Al from (001) GaAs. (ERA citation 12:025481) 
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DE87007390/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Plasma of Tungsten. 

K. E. Greenberg. Dec 86, 9p SAND-86-1299C, 
CONF-861207-93 

Contract ACO04-76DP00789 

Materials Research Society fall meeting, Boston, MA, 
USA, 1 Dec 1986. 

Portions of this document are illegible in microfiche 
products. 


Tungsten films were plasma-deposited using an ab- 
normal glow discharge through a mixture of tungsten 
hexafluoride, hydrogen, and argon. The films adhered 
well to silicon, silicon dioxide, gallium arsenide, and 
aluminum substrates placed directly on the discharge 
cathode. Typical ition rates were on the order of 
160 mers? minute with as-deposited film resistivi- 
ties of 40 to 70 microohm-cm. The ten was ana- 
lyzed using a number of techniques including x-ray dif- 
fraction, scanning electron microscopy, and Auger 
spectroscopy. Low-resistivity (<10 microohm-cm) 
films that adhered well to silicon dioxide were obtained 
with a two-step process utilizing plasma deposition 
and conventional chemical vapor deposition. (ERA ci- 
tation 12:025204) 
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Model for Silicon Dendrite Growth During Laser/ 
Plasma from a Silane 


H. M. Anderson, and P. J. Hargis. 1986, 9p SAND- 
86-1169C, CONF-861207-94 

Contract AC04-76DP00789 

Materials Research Society fall meeting, Boston, MA, 
USA, 1 Dec 1986. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


A model for dendrite growths in polycrystalline Si films 
formed during laser/plasma deposition with a silane 
discharge and a pulsed KrF laser has been developed. 
The model assumes a thin (less than 10 nm) amor- 
phous silicon (a-Si) film is deposited on a substrate 
prior to phase transformation due to laser heating. The 
observed dendritic structure of the overall polycrystal- 
line Si films is attributed to Si crystals shooting from an 
excessively supercooled Si liquid bath. Supercooled 
liquid forms since the melting point for a-Si can be 
reached at relatively low KrF laser fluences. Latent 
heat evolved at the solid-liquid interface induces an 
interface temperature higher than that of the melt and 
the requisite negative temperature gradient for abso- 
lute bath supercooling. Since the formation of an un- 
dercooled liquid by fast melting a-Si is also an impor- 


tant first step in explosive crystal regrowth studies, 
these results may have important implications for crys- 
tal growth and transient annealing. A conical approxi- 
mation model is used in this study to characterize the 
Stability of the dendrite tip in terms of local temperature 
gradients, i.e., the degree of undercooling at the tip of 
the parabolic dendrite. The degree of undercooli 
and hence the tip radius appears to be significantly af- 
fected by small changes in the laser fluence. Stability 
criteria lead to a relationship between regrowth veloci- 
ty, V, and the tip radius, R, of the form VR sup 2 = 
constant. The size and stability of the dendrite tip is 
determined from a balance between the destabilizing 
force due to thermal diffusion and the stabilizing capil- 
lary force. Based on the observed tip radii formed at 
laser fluences from 0.13 to 0.25 J/cm sup 2 , the 
model predicts regrowth velocities in a range between 
2.0 and 20 m/s - values consistent with transient an- 
nealing studies of a-Si. (ERA citation 12:025294) 
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Impurity Atom Location Using Axial-Electron- 


S. J. Pennycook. Mar 87, 31p CONF-870588-1-Dr 
Contract AC05-840R21400 

20. annual sy electron microscopy conference, 
Hamilton, Canada, 3 May 1987. 

Portions of this document are illegible in microfiche 
products. 


A new formulation is presented for the use of crystalio- 
graphic orientation effects in electron scattering to de- 
termine impurity lattice location. The development of 
electron channeling techniques is reviewed and com- 
pared to high energy ion channeling and to the Borr- 
mann effect in x-ray diffraction. The advantages of 
axial over planar geometry are emphasized. Delocali- 
zation effects are more serious for quantitative analy- 
sis than have generally been believed. The new formu- 
lation applies to any crystal lattice and quantitatively 
includes delocalization effects via c-factors, which 
have been experimentally determined for diamond 
Structure semiconductors. For sublattice site location 
this formulation removes the two major approxima- 
tions of the original ALCHEMI formulation, namely that 
all the inner shell excitations are perfectly localized, 
and that the projection of the impurity sites along the 
channeling direction coincides with the projection of 
the matrix. As an example, we study the location of 
small perfectly coherent Sb precipitates within the Si 
lattice. (ERA citation 12:025277) 
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— Enhanced Diffusion in lon-impianted Sil- 
S. J. Pennycook, and R. J. Culbertson. Mar 87, 10p 
CONF-870385-7 

Contract ACO5-840R21400 

SPIE conference on growth of compound semiconduc- 
tors, Bay Point, FL, USA, 22 Mar 1987. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


We discuss the transient-enhanced diffusion of Sb, As, 
P, In, Ga, and B in ion-implanted Si, where the near- 
surface region has been amorphized by the dopant or 
by a self-implantation process. With Sb, a large tran- 
sient diffusion enhancement is observed proportional 
to dopant concentration. For Sb, As, P, and In, the en- 
hancement follows the relative interstitialcy diffusion 
coefficient. We believe this behavior is caused by 
Stable implantation-induced point defects present in 
the amorphous surface layer, which decay during ther- 
mal processing to release high concentrations of self- 
interstitials. This process occurs in competition with 
the solid phase epitaxial (SPE) growth process, and for 
high dopant concentrations can occur in the amor- 
phous phase ahead of the crystallization front. We be- 
lieve this may be the origin of the dopant redistribution 
which can occur during SPE growth, which sets the 
upper limit to the dopant concentration which can be 
incorporated in the lattice by SPE growth. These ef- 
fects are reduced for Ga and are absent for B, al- 
though transient enhanced diffusion of these species 
can still occur from defects emitted from the damaged 
crystal underlying the original amorphous/crystalline 
interface. (ERA citation 12:025276) 
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Rice Univ., Houston, TX. Dept. of coe. 
Application of eu Ss Spectros- 
of Electronic and Magnet- 


Surfaces and Epitaxial Sys- 
Pier 1986. a ” 
G. K. Walters, and F. B. Dunning. Aug 86, 7p DOE/ 
ER/45233-1 edie 2 
Contract FG05-86ER45233 
Portions of this document are illegible in microfiche 
products. 


Research during the first year of this grant has fo- 
cussed on: (1) investigation of surface geometrical and 
magnetic properties by Spin-Polarized Low Energy 
Electron Diffraction (SPLEED); and (2) investigation of 
dynamics of metastable atom deexcitation at surfaces 
by means of Spin-Polarized Metastable Deexcitation 
Spectroscopy (SPMDS). 6 refs., 4 figs. (ERA citation 
12:025699) 
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Drift Mobilities "‘Fone-ot Methods and 
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cond Regime in 
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Amorphous Semiconductors: 
—_ Report for Period May 1, 1985-April 30, 


W. Paul, and J. R. Eggert. Mar 87, 98p DOE/ER/ 
45070-2 

Contract FG02-84ER45070 

Portions of this document are illegible in microfiche 
products. 


The general purpose of this work has been to clarify 
the steady-state photoelectronic properties of amor- 
phous hydrogenated silicon and related semiconduc- 
tors, and to contribute to understanding the 
electronic band structure. The first phase of this 
concentrated on transient phototransport measured 
on samples of doped and undoped a-Si:H. In the 
second year of this contract, we have concentrated on 
the examination of the possibility of investigating the 
doping of a-Si:H by P through neutron transmutation 
doping, examination of the theory of photolumines- 
cence, completion of a study on the effect of carrier 
loss to deep traps during dispersive transport, and an 
experimental study of optical absorption involving 
states near mid-gap, caused by carrier injection at con- 
tacts. (ERA citation 12:025279) 
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Microfiche only, copy does not permit paper copy re- 
Production. 


The local spin magnetic moments at each of the six 
inequivalent Fe sites in Y sub 2 Fe sub 14 B crystal are 
studied as the Fe atoms are selectively substituted by 
Co. First-principles Spin-polarized electronic structure 
calculations are performed by the orthogonalized 
LCAO method and the spin magnetic moments are de- 
duced from the site-projected and spin-projected par- 
tial density of states. In general, a Co substituted site 
has a smaller moment than the same site in Y sub 2 
CO sub 14 B. The unsubstituted Fe sites are almost 
unchanged. The c, j sub 2 and j sub 1 sites are affected 
most while the e site is least affected by the Co substi- 
tution. (ERA citation 12:025249) 
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The electronic structure of Nd sub 2 Fe sub 14 B has 
been calculated using the first-principles orthogona- 
lized linear combination of atomic orbitals method. The 
f electrons in Nd are included in the calculation but are 


treated as localized states in the determination of the 
Fermi energy. Results are presented for the total den- 
sity of states (DOS), orbital-decomposed and spin-de- 
composed partial DOS. The calculated spin-magnetic 
moments on each of the six Fe sites are in good agree- 
ment with the values deduced from neutron scattering 
experiment. The charge density map and the spin den- 
sity map on the basal plane of the tetragonal cell show 
the evidence for covalent bonding between Fe and B 
atoms and reveal the distortion from the spherically 
symmetric distribution around the atomic sites. (ERA 
citation 12:025250) 
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: Final Report, 20 


August 1982-30 
G. M. Loiacono, 20 ay 90 and G. Kostecky. Aug 85, 


26p UCRL-15341-82-84 

Contract W-7405-ENG-48 
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products. 


The maximum growth rate of KH sub 2 PO sub 4 (KDP) 
along the z axis appears to be limited by the initiation 
of x-y growth which results in flaws. Using the three- 
zone ng the maximum z growth rate is 5 mm. 
day sup -1 . Attempts at limiting the x-y a ae 
rity additions were found to be troublesome; ti 
a he is not recommended. Higher growth b- Of 
KDP are attainable by using increased mass transport 
obtained by forced solution flow coupled with precise 
supersaturation control. One approach to limiting x-y 
Se ee eS ee 
epresentative samples were supplied to Lawrence 
Livermore National Laboratory for test and evaluation. 
(ERA citation 12:025303) 
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Conference on and chemistry of semiconduc- 
tor interfaces, Salt Lake City, UT, USA, 27 Jan 1987. 
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This paper reports a study of the structural and analyti- 
cal properties of Au and Al contacts on GaAs and their 
change in the rar of temperatures where the 
Schottky barrier it changed. The annealing of Au 
contacts above 290 deg C caused the Schottky barrier 
height to decrease, an effect opposite to that of Al, 
where the Schottky barrier t increased upon an- 
nealing. An increase in As in GaAs under the as- 
deposited metal was consistently found in both cases, 
whereas annealing seems to chai the As/Ga ratio 
in an opposite way for Au and Al. The orientation rela- 
tionship of the Au contacts changed upon annealing, 
which was not observed with the annealed Al. The ori- 
entation relationship depended strongly on the surface 
preparation before the metal deposition and on the an- 
nealing environment. It was proposed that the pres- 
ence of As at the interface can determine the orienta- 
tion relationship between metals and GaAs. (ERA cita- 
tion 12:025288) 
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Spin-Wave Turbulence. 

P. Bryant, C. Jeffries, and K. Nakamura. Feb 87, 16p 
LBL-23041, CONF-870159-2 

Contract ACO3-76SFO00098 

International conference on physics of chaos and sys- 
tems far from equilibrium, Monterey, CA, USA, 11 Jan 
1987. 


A high resolution study is made of spin-wave dynamics 
above the Suhl threshold in a sphere of yttrium from 
garnet driven by microwave ferromagnetic resonance. 
In different regions of parameter space, observed be- 
havior includes: excitation of a single spatial spin-wave 
mode at threshold; when two modes are excited, low 
frequency collective oscillations with a period doubling 
route to chaos; nonperiodic relaxation oscillations; 
when three modes are excited, quasiperiodic route to 
chaos; abrupt hysteretic onset of wide-band chaos. 
These results are accounted for in a unified way by 


744,334 


PHYSICS 
Solid State Physics 


numerical iteration of a model: coupled quantum oscil- 
lators representing the photons of the cavity and the 

Nnons, including four-magnon scattering process- 
es. (ERA citation 12:025289) 
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Contract ACO3-76SF00098 
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Our measurements of the lifetime of the zero-voltage 
state of a current biased Josephson junction agree 
quantitatively with predictions based on quantum 
2 , all the relevant parameters being measured in 

his shows that the phase difference across a Jo- 
Sahota junction behaves as a macroscopic tum 
variable. 20 refs., 8 figs. (ERA citation 12:027157) 
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Photoemission Studies of the initial Adsorption 
and Growth of Ag on Ge(111). 

A. L. Wachs, T. Miller, A. P. Shapiro, and T. C. 
Chiang. Apr 87, 11p UCRL-96502, CONF-870438-3 
Contract W-7405-ENG-48 

Spring meeting of the Materials Research Society, 
Anaheim, CA, USA, 21 Apr 1987. 


We present electron diffraction, and high-resolution 
angle-resolved and angjle-integrated photoemission 
Studies of the initial phases of adsorption and growth 
of Ag on Ge(111). The results provide information on 
the structural properties of the Ge(111)-c(2 x 8) sub- 
Strate surface, show Ag grows upon its almost laminar- 
ly at room temperature, and demon- 
Strate the presence of a small amount of Ge segregat- 
ing on top of the growing Ag overlayer. The origins and 
behavior of these segregated atoms are discussed. Ag 
films more than a few monolayers thick exhibit quan- 
tum well states which are observed to evolve as a 
function of film thickness. (ERA citation 12:026992) 
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Melting of Troilite at High Pressure in a Diamond 


Cell ~— Heating. 

W. A. Bassett, and M. S. Weathers. May 87, 3p 

In NASA, Washington Reports of Planetary Geology 
and Geophysics Program, p138-140 1986. 


A system for en oe temperatures at high 
pressures is described. The sample is heated with radi- 
ation from a YAG laser. The beam is reflected down- 
ward through a microscope objective, through the 
upper diamond anvil, and focused onto the sample. in- 
tense heating is produced only at the sample and not 
within the diamond anvils. A vidicon system is used to 
observe the sample during heating. Incandescent light 
from the heated sample passes back through the ob- 
jective lens into a grating spectrometer. The spectrum 
of the incandescent light is received by the photodiode 
array and stored in the multichannel analyzer. These 
data can then be transferred to floppy disk for analysis. 
A curve fitting program is used to compare the spectra 
with standard blackbody curves and to determine the 
temperature. Pressure is measured by the ruby fluo- 
rescence method. The system was used to study the 
melting behavior of natural troilite (FeS). 


744,334 

PATENT-4 661 770 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

Method and Apparatus for Measuring Minority Car- 

pwd Lifetime in a Direct Band-Gap Semiconductor. 
atent, 

O. Vonroos. Filed 18 Dec 84, patented 28 Apr 87, 

12p N87-22894/6, PAT-APPL-6-683 111 

Supersedes PAT-APPL-6-683 111, N85-20251 (23 - 

11, p 1628). 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 


October 1, 1987 253 





PHYSICS 
Solid State Physics 


patent available Commissioner of Patents, Washing- 
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A direct band-gap semiconductor is exposed to inten- 
Sity-modulated photon radiation having a characteris- 
tic energy at least as great as the energy gap of the 
semiconductor. This produces a time dependent con- 
centration of excess charge carriers through the mate- 
rial, producing a luminescence signal modulated at the 
same frequency as the incident radiation but shifted in 
phase by an amount related to the lifetime of minority 


mixing 
trical signal with a reference signal modulated at the 
same frequency and having a phase which is known 
relative to the incident radiation. Minority carrier life- 
time is calculated by integrating a direct current com- 
ponent of the mixed si (F sub dc) over a 2 pi range 
in phase of the reference signal. 


Not available NTIS 


cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de I’'Armement. 


The object of the project was to study ultrafast (100 fs 
regime) relaxation processes in semiconductors and 
laser pulses. In the report, the principles of operation 
of a laser oscillator working in the clamped mode by 
collisions of pulses (CPM) is explained. In practical 
tests, a jet of ethylene = with dissolved Rhoda- 
mine 6G is excited by a 514 nm argon laser light. The 
jet laser delivers light pulses of 100 fs duration of 50 pJ 
energy at 620 nm. An amplifier has been developed for 
raising the energy to 1 MJ. A detailed stucy of process- 
es of selection and of generation of second order har- 
monics in the surface of GaAs has been done. A pre- 
po ae Study of electric correlation has been done in 

silicon. Schematic diagrams of laser synchronizer, op- 
tical autocorrelator, and of optical compressor respec- 
tively are given. 
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Theoretical Aspects of Positrons in imperfect 
Solids, 


M. J. Puska. 1987, 43p REPT-168 

Presented at the European Meeting on Positron Stud- 
ies of Defects, March 23-27, 1987, Wernigerode, Ger- 
many. 


The present status of calculating positron states in 
solids is reviewed. The electron-positron-structure cal- 
culations can be based on the two-component density 
functional theory. The theory is briefly represented in 
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the review. Thereafter, the conventional theory for cal- 
culating positron states and practical numerical meth- 
ods are described. The determination of the positron 
properties, i.e., energy levels, annihilation rates, bind- 
——— and trapping rates at defects, is dis- 

xamples of the results of recent calculations 
Cau metals and semiconductors are given. 
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High in (58)Co Slow-Positron Beam and Ap- 
to Near-Surface Disorder, 
A. Vehanen. 1987, 20p REPT-166 


Properties and performance of a magnetically-quided, 
high-intensity, ultra-high-vacuum slow-positron beam 
are reviewed. Basic positron behavior in solids is brief- 
ly described. Results from various (58)Co beta(+) 
sources in conjunction with a backscattering W(110) 
moderator are presented. The authors discuss re- 
search applications to probe depth distribution of 
open-volume lattice defects. Two experimental meth- 
ods capable of yielding information on defects within 
about 500 A and about 1 micrometer from the surface, 
respectively, are considered. Results are shown on 
defect distribution in ion implanted metals and semi- 
conductors. 


744,339 
PB87-196028/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 


Positron Trapping Rate into Small Vacancy Clus- 
ters and Light Substitutional 
M. J. Puska, and M. Manninen. 1987, 38p REPT-167 


The tr: rate of positrons into small vacancy clus- 
ters, and light substitutional impurities in metals is cal- 
culated. The host metal is modelled by a uniform jel- 
lium with a spherical cavity the vacancy or 
the vacancy Cluster. The trapping rate is calculated as 
a function of the initial positron energy and for therma- 
lized positrons as a function of temperature. The 
model that due to scatt resonancies the 
thermal trapping rate for some small vacancy clusters 
may exceed that for a eee acancy by more than an 
order in effect of light impurities H and 
He is seen to be oo smail. The calculations show 
that the trapping rate is a sensitive quantity to the de- 
tails of the trapping potential and predict that the ex- 
perimentally observed trapping rates and their temper- 
ature dependence can be very different in different 
materials. 
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PB87-196226/GAR PC E03/MF E01 
Helsinki Univ. of Technology, Espoo (Finland). Low 
Temperature Lab. 

Ground State of Nuclear Spins in fcc-Metals, 

H. E. Viertioe, and A. S. Oja. Mar 87, 19p TKK-F- 
A608, ISBN-951-754-084-1 


The ground state of nuclear spins in fcc metals has 
been investigated within the non-interacting spin-wave 
theory. Phase diagrams are found to possess a rich 
structure as functions of the magnetic field and the ex- 
change constant. The ground state for a strongly ex- 
chai dominated system, like gold, differs consider- 
ably from that of a system in which dipolar and ex- 
change interactions are comparable, like copper, while 
silver falls in the cross-over region. The results are im- 
portant to the understanding of the measured phase 
diagram of nuclear spins in copper. 


744,341 

PB87-196358 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Properties of Electrodeposited Co-Cu Multilayer 
Structures. 


Final rept., 

M. Dariel, L. H. Bennett, D. S. Lashmore, P. Lubitz, 

and M. Rubinstein. 1987, 3p 

py Jnl. of Applied Physics 61, n8 p4067-4069, 15 
pr 87. 


Alternate layers of Co and Cu of individual layer thick- 
nesses from 1.5 to 8.0 nm and total thickness of about 
100 layers and of Co bilayers separated by Cu have 
been electroplated from an electrolyte having a low 
concentration of Cu and a high concentration of Co 
atoms. The properties of the resulting structures have 


been analyzed using SEM, x-ray diffraction, VSM, and 
FMR methods. X-ray diffraction patterns indicate only 
the fcc structure. Assuming the Co thickness to be that 
deduced from the plating charge, the authors infer 
4(pi)M values in the range 6.0-14.5 kG from VSM and 
FMR. Some uniaxial anisotropy is apparent in the 
system. These results are similar to those of earlier 
work on thin fec Co layers in the same range of thick- 
nesses, where the room-temperature moment was re- 
duced but depended only slightly on layer thickness, 
and where the uniaxial anisotropy was observed to be 
small. 


744,342 


PB87-197976 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Moment Distribution in Amorphous Magnetic Rib- 
bons by Mossbauer Measurements. 

Final rept., 

M. Melamud, L. J. Swartzendruber, L. H. Bennett, J. 
Cullen, and M. Wun-Fogle. 1987, 3p 

Pub. in Jnl. of Applied Physics 61, n8 p3644-3646, 15 
Apr 87. 


Mossbauer effect measurements were obtained on 
smooth-surface Fe(78)B(13)Si(9) amorphous ribbons 
ee ee ee ee 
perature. Absorption spectra were obtained with the 
ribbon piane tilted at several angles with respect to the 
direction of the gamma rays, in an external field rang- 
ing from 0 to 10 Oe. Intensity ratios were analyzed to 
obtain the magnetization as a function of field. A large 
zero-field spread was deduced, and excess scatter 
near the anisotropy field was observed. 
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PB87-197984 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

a. Se ee ee 


Final rept., 

L. J. Swartzendruber, L. H. Bennett, and H. Ettedgui. 
1987, 3p 

Pub. in Jnl. of Applied Physics 61, n8 p3991-3993, 15 
Apr 87. 


The temperature dependence of the ac susceptibility 
for a Cu-Ni alloy near the mone! composition (28 at % 
Cu) has been measured as a function of temperature 
for melt-spun material, both in the as-spun condition 
and after various isothermal anneals. The initial sus- 
ceptibility of the as-spun material, in the form of a thin 
ribbon, is significantly affected by the small microscop- 
ic compositional inhomogeneity and microstructural 
defects present after the rapid quenching. Using Curie 
temperatures estimated from magnetization measure- 
ments, the results are compared to a simple model for 
the ac susceptibility. 
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PB87-208559/GAR PC A04/MF A01 
National Bureau of Standards (NEL), Boulder, CO. 
Electromagnetic Technology Div. 

Development of Standards for Superconductors, 
Interim Report January-December 1985, 

L. F. Goodrich, S. L. Bray, W. P. Dube, E. S. Pittman, 
and A. F. Clark. Apr 87, 61p NBSIR-87/3066 
Contract DE-Al01-76PR06010 

See also PB86-128733. Sponsored by Department of 
Energy, Washington, DC. 


A cooperative program with the Department of Energy, 
the Nationa! Bureau of Standards, and private industry 
is in progress to develop standard measurement prac- 
tices for use in large scale applications of supercon- 
ductivity. The goal is the adoption of voluntary stand- 
ards for the critical parameters and other characteriza- 
tions of practical superconductors. Progress for the 
period January through December 1985 is reported. 
The major effort was the measurement of large con- 
ductor critical current. Other work reported here in- 
cludes stability and a discussion of possible future 
Standard Reference Materials. 





Structural Mechanics 
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AD-A181 649/5/GAR 


PC A02/MF A01 
Stanford Univ., CA. 


Final rept. 15 Jan 85-14 Jan 87, 
J. B. Keller. Mar 87, 5p ARO-21068.18-MA 
Contract DAAG29-85-K-0024 


The acoustoelastic effect is the dependence of sound 
speed upon stress in an elastic solid due to nonlinear- 
ity. This effect can be used for nondestructive t 

of structural components of aircraft, vehicles, etc. 
theory of the effect was developed which involved 
analyzing acoustic wave propagation in random aniso- 
tropic solids. A related theory of the effective elastic 
constants of solids composed of aggregates of poly- 
crystals was also developed. For compos- 
ite materials reciprocal relations satisfied by their ef- 
fective thermal or electrical conductivity tensors were 
discovered. In the case of scalar materials such rela- 
tions have been very useful, oe ae 
useful too. It has also been shown how the elastic 
eee 6 et ek 2 ee 
seismic scattering data. This method used the Born 
approximation, and led to results involving Fourier 
transforms. Keywords: Electr wave propa- 
gation; Acoustic wave propagation; Acoustoelastic 
effect; Random media; Nonlinearity. 
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AD-A181 692/5/GAR PC A02/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Semiautomated System for Moire Strain Analysis. 
Final rept. 

A. H. Katz. Mar 87, 21p Rept no. MTL-TR-87-14 


A method for analyzing Moire fringe photographs with- 
Out acquiring point by point data manually is described. 
A computer controlled video digitizer is used to acquire 

video intensity data for up to 1024 x 1024 pixels per 
photograph. Software was developed to acquire the 
data and store it locally to the digitizer’s computer. 
Data reduction and analysis is performed on a host 
minicomputer. Software for this host was developed to 
upload all the data, perform error ing and subse- 
quently perform the reduction and analysis. The data 
analysis is performed using a finite elements global 
smoothing technique. This method allows the dis- 
placements to be input to the analysis and the strains 
determined. Results may be plotted as contours of 
strain or slices may be taken at any locations in any 
direction. Keywords: Strain(Mechanics); Image Af ~~ 
essing; Computer applications; Fourier analysis 

puter programming. 
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AD-A181 735/2/GAR PC A02/MF AO1 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Effect of Nonlinearities on Flexible Structures. 
Annual rept. 30 Apr 86-30 Apr 87, 

A. H. Nayfeh, and D. T. Mook. 30 Apr 87, 9p 
AFOSR-TR-87-0712 

Grant AFOSR-86-0090 


Experimental-theoretical studies have been conducted 
on the influence of nonlinearities on flexible structures 
in the presence of either an external or a parametric 
excitation. A single-degree-of-freedom system with 
quadratic and cubic nonlinearities under the influence 
of a harmonic parametric excitation was studied using 
the method of multiple scales and digital-and analog- 
computer simulations. A global bifurcation diagram 
was obtained showing the different possible attractors 
(point, limit cycle, chaotic attractors). For small excita- 
tion amplitudes, the perturbation results are in excel- 
lent agreement with the digital-and analog-computer 
simulations. For moderate to large excitation ampli- 
tudes, the accuracy of the perturbation solution is 
questionable and only digital -and analog- computer 
simulations were used. The results are in full agree- 
ment. Keywords: Nonlinear oscillations, Flexible struc- 
tures, Resonances, Attractors, Bifurcations. 
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DE87007823/GAR 
Sandia National Labs., Albuquerque, NM. 


PRONTO 2D: A Two-Dimensional Transient Solid 


L. M. Taylor, and D. P. Flanagan. Mar 87, 225p 
SAN 94 


Contract ACO04-76DP00789 
Microfiche only, copy does not permit paper copy re- 
—— Original copy available until stock is ex- 


PRONTO 20 is a two-dimensional transient solid dy- 
namics code for analyzing deformations of highty 
nonlinear materials to extremely high strain 
rates. This Lagrangian finite element program uses an 
Serna Veer adie inane 
tions of motion. Four node uniform strain quadrilateral 


merical e 
utility of these og 41 Ang 51 figs., 5 tabs. 
(ERA citation 12:025203) 
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N87-22707/0/GAR 

(Order as N87-22702 PC A99/MF E04) 
Tennessee Univ. Space Inst., Tullahoma. 
General Method for Dynamic Analysis of Struc- 
tures Overview. 
R. C. Engels. Apr 87, 1 
Contract F29601-85-K 
In NASA. Marshall Flight Center Structural Dy- 
ae Control Interaction of Flexible Structures 
pit 


The presented research deals with the development of 

0 NN eS ee ae 
modeling approach is essentially a finite element 
method in the sense that the structure is divided into n 
elements. An element is defined as any structural unit 
whose degree of freedom (dofs) can be categorized as 
either interface or non-interface dofs. An element 
could be a fundamental unit such as a rod, a beam, a 
plate etc., or it could be an entire structural compo- 
nent. Furthermore, the parameters for the element 
could be distributed or lumped. The choice of ele- 
ments is totally arbitrary and is a matter of user con- 
venience. In , issues of accuracy and conver- 
gence do not enter on the level of example that book- 
keeping is reduced to a minimum. Each element is 
modeled using a set of interface constraint modes 
(ICM) combined with a set of interface restrained 
normal models (IRNM). wena ees 


IRNM. In addition, the form of these eigenvalue prob- 
lems is very simple such that an escalator type of ei- 
genvalue problem solver can be used which is ex- 
tremely cost-effective and fast. 


744,350 
N87-22724/5/GAR 

(Order as N87-22702 PC A99/MF E04) 
Boeing Aerospace Co., Seattle, WA. 
Dynamics of Trusses Having Nonlinear Joints. 
J. M. Chapman, F. H. Shaw, and W. C. Russell. Apr 
87, 27 
In NASA. Marshall Space Flight Center Structural Dy- 
—- and Control Interaction of Flexible Structures, 
p539-566 


The transient analysis of trusses having nonlinear 
joints can be accomplished using the residual force 
technique. The technique was applied a two degree of 
freedom spring mass system, a four bay planar truss, 
and an actual ten bay deployable truss. Joints chosen 
for analysis were the nonlinear gap joints and the 
linear Voigt joints. Results from the nonlinear gap anal- 
yses generally indicate that coupling between the 
modes can display some interesting effects during free 
vibration. One particularly interesting effect was that 
the damping of the structure appeared to be higher 


744,354 


PHYSICS 
Structural Mechanics 


than could be accounted for from modal damping 
alone. Energy transferral from the lower to the higher 
modes was found to exist as a result of the modal cou- 
pling. The apparently increased damping was due to 
the fact that the energy transferred to the higher 
modes is inherently dissipated more quickly. Another 
interesting phenomenon was that the lower modes 
could drive the higher modes even during free vibra- 
tion and that these modes could display a rather large 
quasi-steady state behavior even when modal damp- 
ing was present. Gaps were also found to increase the 
ee and period of the free vibration response as 


744,351 
N87-22725/2/GAR 
—— = i — PC A99/MF E04) 


J. M. Chapman, and F. H. Shaw. Apr 87, 28p 
In NASA. Marshall Space Flight Center Structural Dy- 
weer — Control interaction of Flexible Structures, 


Numerical procedures that can accomplish model re- 
ductions for space trusses were Three 
techniques are presented that can be implemented 
using current capabilities within NASTRAN. The pro- 
posed techniques ish their model reductions 


accomplish 
numerically through use of NASTRAN structural analy- 
lermed numerical in contrast to 


merical t 
duction methods. These techniques are discussed in 


744,352 
N87-22726/0/GAR 

(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
— le, AL. George C. Marshall Space Flight 


, f a Vibrating Beam with 
Dynamic ofa ting 


Variation 
J. S. Townsend. Apr 87, 30p 
In Its Structural Dynamics and Control Interaction of 
Flexible Structures, p595-624. 


A detailed dynamic analysis is performed of a vibrating 
beam with bending stiffness periodic in the spatial co- 
ordinate. Using a perturbation expansion technique 
the free vibration solution is obtained in a closed-form, 
and the effects of system parameters on beam re- 
sponse are explored. It is found that periodic stiffness 
acts to modulate the modal displacements from the 
characteristic shape of a simple sine wave. The results 
are verified by a finite element solution and through 
experimental testing. 


744,353 
N87-22727/8/GAR 

(Order as N87-22702 PC A99/MF E04) 
Jet Propulsion Lab., Pasadena, CA. 
Structural Dynamics System Model Reduction. 
J. C. Chen, T. L. Rose, and B. K. Wada. Apr 87, 43p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p625-668. 


Loads analysis for structural dynamic systems is usual- 
ly performed by finite element models. Because of the 
complexity of the structural system, the model con- 
tains large number of degree-of-freedom. The large 
model is necessary since details of the stress, loads 
and responses due to mission environments are com- 
puted. However, a simplified model is needed for other 
tasks such as pre-test analysis for modal testing, and 
control-structural interaction studies. A systematic 
method of model reduction for modal test analysis is 
presented. Perhaps it will be of some help in develop- 
ing a simplified model for the control studies. 
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N87-22746/8/GAR 

(Order as N87-22729 PC A99/MF E04) 
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Notes on impiementation of Coulomb Friction in 
Simulations. 


Coupled Dynamical 

R. J. Vandervoort, and R. P. . Apr 87, 17p 

in NASA. Marshall Space Flight ter Structural Dy- 
— - Control Interaction of Flexible Structures, 
p1197-1213. 


A coupled dynamical system is defined as an assem- 
bly of rigid/flexible bodies that may be coupled by 
kinematic connections. The interfaces between bodies 
are modeled using hinges having 0 to 6 degrees of 
freedom. The equations of motion: are presented for a 
mechanical system of n flexible bodies in a hey 7 
tree configuration. The Lagrange form of the D’A 

bert principle was employed to derive the equations. 
The equations of motion are augmented by the kine- 
matic constraint equations. This ition is ac- 


augmenta 
complished via the method of singular value decompo- 
sition. 


744,355 
N87-22790/6/GAR 
(Order as N87-22766 PC A10/MF A01) 
Northwestern Univ., Evanston, IL. 
Probabilistic Finite Elements. 
T. Belytscnko, and K. L. Wing. 1987, 7p 
Contract NAG3-535 


p153-159. 


In the Probabilistic Finite Element Method (PFEM), 
finite element methods have been efficiently combined 
with second-order perturbation techniques to provide 


sists of the mean response and the variance in the re- 
sponse. Thus the designer is given a much broader 
picture of the predicted performance than with simply 
a single response curve. These methods are applica- 
ble to a wide class of problems, provided that the scale 
of randomness is not too large and the probabilistic 
— functions possess decaying tails. By incorpo- 
the computational techniques we have devel- 
in the past 3 years for efficiency, the — 
finite element methods are capable of hand 
systems with many sources of uncertainties. 
results for an elastic-plastic ten-bar structure and an 
elastic-plastic plane continuum with a circular hole 
subject to cyclic loadings with the yield stress on the 
random field are given. 


744,356 
N87-22796/3/GAR 
(Order as N87-22766 PC A10/MF A01) 
Georgia Inst. of a. Atlanta. 
Nonisothermal 


lasto-Visco-Plastic Response of 
Shell-Ty 


pe Structures. 
G. J. Simitses, R. L. Carison, and R. Riff. 1987, 4p 
Contract NAG3-534 
In NASA. Lewis Research Center Structural Integrity 
and Durability of Reusable Space Propulsion Systems, 
p207-214. 


A mathematical model and solution methodologies for 
analyzing structural response of thin, metallic shell- 
type structures under large transient, cyclic or static 
thermomechanical loads is disussed. Among the 
system responses, which are associated with these 
load conditions, are thermal buckling and creep buck- 
ling. Thus, geometric as well as material-type nonlin- 
earities (of high order) can be anticipated and have 
been considered in the development of the mathemati- 
cal model. Furthermore, this was accommodated in 
the solution procedures. A complete true ab-inito rate 
theory of kinematics and kinetics for continuum and 
curved thin structures, without any restriction on the 

itude of the strains or the deformation, was for- 
mulated. The time dependence and large strain behav- 
ior are incorporated through the introduction of the 
time rates of the metric and curvature in two coordi- 
nate systems, a fixed (spatial) one and a convected 
(material) coordinate system. The relations between 
the time derivative and the covariant derivatives (gradi- 
ents) have been developed for curved space and 
motion, so that the velocity components supply the 
connection between the equations of motion and the 
time rate of change of the metric and curvature ten- 
sors 


744,357 
N87-23620/4/GAR 


256 VOL. 87, No. 19 


PC A04/MF A01 


Vibration Inst., Clarendon Hills, IL. 

Shock and Vibration Digest, Volume 19, No. 5. 
Monthly rept., 

J. Nagle-eshieman. May 87, 60p 


No abstract available. 
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N87-23818/4/GAR PC A04/MF A01 
Vibration Inst., Clarendon Hills, IL. 

Vibration Digest, Volume 19, No. 4. 
Monthly rept., 


J. Nagle-eshieman. Apr 87, 72p 
No abstract available. 
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N87-23978/6/GAR PC A02/MF AO1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

impact Damped Harmonic Oscillator in Free 


V. Brown, and C. M. North. 1987, 23p NAS 
. 45: ‘89897, E-3587, NASA-TM-89897 
Prepared for presentation at the Vibrations Confer- 
case Boston, MA., 27-30 Sep 87. Sponsored by the 
A . 


The impact-damped oscillator in free decay is studied 
by using time history solutions. A large range of oscilla- 
tor amplitude is covered. The amount of damping is 
correlated with the behavior of the i ing mass. 
There are three behavior regimes: (1) a low amplitude 
range with less than one impact per cycle and very low 
damping, (2) a useful middie amplitude range with a 
finite number of impacts per cycle, and (3) a high am- 
plitude range with an infinite number of impacts per 
cycle and progressively decreasing damping. For light 
damping the impact damping in the middie range is: (1) 
proportional to impactor mass, (2) additive to propor- 
tional damping, (3) a unique function of vibration ampli- 
tude, (4) proportional to 1-epsilon, where epsilon is the 
coefficient of restitution, and (5) very roughly inversely 
proportional to amplitude. The system exhibits jump 

and . An impactor with 2 
percent of the oscillators mass can produce a loss 
factor near 0.1. 


744,360 
N87-23996/8/GAR PC A04/MF A01 
Vibration Inst., Clarendon Hills, IL. 

Shock and Vibration Digest, Volume 19, No. 3. 


Monthly rept., 
J. Nagle-eshleman. Mar 87, 72p 
No abstract available. 
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N87-23997/6/GAR 

(Order as N87-23996 PC A04/MF A01) 
pene bob Western Ontario, London. Dept. of Engi- 


Random Vibration of Nonlinear Systems. 

C. W. S. To. Mar 87, 7p 

Contract U0230 

In Vibration Inst., the Shock and Vibration Digest, v19 
n3 p3-9. 


Recently developed techniques for the analysis of 
general nonlinear mechanical and structural systems 
excited by random vibration are reviewed. Emphasis is 
on the applicability of these techniques to multi- 
degree-of-freedom nonlinear systems subjected to 
nonstationary random excitations and their adaptability 
to finite element analysis of systems with many de- 
grees of freedom. 
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N87-23998/4/GAR 

(Order as N87-23996 PC A04/MF A01) 
Air Force Academy, CO. Dept. of Engineering Mechan- 


ics. 

Recent Studies in Plate Vibrations: 1981-1985. Part 
2. Complica Effects. 

A. W. Leissa. Mar 87, 15p 

In Vibration Inst., the Shock and Vibration Digest, v19 
n3 p10-24. 


Two hundred and thirteen publications which ap- 
peared during the most recent five year period (1981 
to 1985) for plates not —— by classical theory 
are briefly summarized. Thus, the effects of anisotropy, 
inplane stresses, variable thickness, nonhomogeneity, 
surrounding media, large deflection, large thickness, 


nonhomogeneous elastic foundation, initial imperfec- 
tion, and transverse magnetic field are encompassed. 
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N87-24125/3/GAR PC AO5/MF A01 
Vibration Inst., Clarendon Hills, IL. 

Shock and Vibration Digest, Volume 19, No. 6. 

J. Nagle-eshieman. Jun 87, 76p 


No abstract available. 
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PB87-202990 Not available NTIS 
National Bureau of Standards (IMSE), Boulder, CO. 
Fracture and Deformation Div. 

Creep Cavitation in the Neighborhood of Stress 


Final rept., 

T. S. Liu, T. J. Delph, and R. J. Fields. 1983, 7p 
Contract DE-ACO1-81ER10816 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Transactions of the International Conference 
on Structural Mechanics in Reactor Technology (7th), 
Chicago, IL., August 22-26, 1983, p79-85. 


The results of several experiments into the formation 
and distribution of creep cavitation in the 

hood of stress concentrations are reported. Of particu- 
lar interest is the use of an image analyzing computer 
to construct quantitative maps of cavity sized and dis- 
tributions. Comparisons are drawn in one case with the 
results of a finite element simulation, and some degree 
of overall agreement is noted. 


General 
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AD-A181 284/1/GAR PC A03/MF AO1 
Naval Research Lab., Washington, DC. 

Some Design Considerations on Modulated 
Intense Annular Eiectron Beams for Wakefield Ac- 
celeration. 

Memorandum rept., 

Y. Y. Lau. 15 May 87, 35p Rept no. NRL-MR-5981 


The space charge wave and the stability of an intense 
annular electron beam ee in a metallic pipe is 
examined. It is shown that beam can pr ite 
stably in the parameter regime of some pri ex- 
periments where such a beam is used to generate an 
electromagnetic wake for particle acceleration. Modu- 
lation of an intense beam with a large diameter ap- 
pears promising at high frequencies. Keywords: Wake- 
field acceleration; Intense relativistic electron beams; 
Electron beam modulation. 
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AD-A181 387/2/GAR PC A02/MF A01 
Florida Agricultural and Mechanical Univ., Tallahas- 
see. Dept. of Physics. 

Exact Formulas and Their Evaluation for Siater- 
Type-Orbital Overlap Integrals with Large Quan- 
tum Numbers, 

H. W. Jones. 15 Feb 87, 6p AFOSR-TR-87-0586 
Grant AFOSR-86-0149 

Pub. in Physical A Review, General Physics, v35 n4 
p1923-1926, 15 Feb 87. 


Using the Lowdin alpha function method with a com- 
puter generated C-matrix associated with a displaced 
Slater type orbital, an exact formula as well as a Taylor 
series with exact coefficients is produced for the over- 
lap integral over two 7 g(gamma) orbitals. It is shown 
how ten decimal digit accuracy is achieved throughout 
the entire range of parameter values. A noteworthy de- 
velopment is the great simplification of this overlap for- 
mula made possible by factoring out (1-t) to the 20th 
power by means of computer algebra. Keywords: 
Slater type orbital; Overlap integral; Exact formula; Re- 
prints. 
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AD-A181 469/8/GAR PC A03/MF A01 
New Mexico Univ., Albuquerque. Inst. for Accelerator 
and Plasma Beam Technology. 





S. Humphries. 1987, 40p AFOSR-TR-87-0740 
Grant AFOSR-84-0244 


Purchase was made of necessary equipment for the 
construction of a high current betatron experiment. 
The purchase included ferrite isolation cones, silicon 
steel isolation cones, HV constant-current power Sup- 
plies and HV unregulated power supplies. A paper de- 
scribing use of this equipment is attached. Generation 
and Propagation of High brightness Electron Beams 
from a j Crowbarred Injector. Tests of a 
300 keV el ostatic electron beam i ior with a 
magnetic crowbar switch are described. The saturable 
ferrite core switch allows generation of a constant volt- 
age, 80 ns pulse directly from a Marx generator. induc- 
tive isolation in the switch permits direct access to the 
high voltage electrode for thermionic or active plasma 
cathode experiments. The pulse modulator can drive a 
1.5 kA load. A high brightness 290 A beam from a felt 
plasma-emission cathode was extracted and propa- 
gated in vacuum. Because of the reliability of the mag- 
netic crowbar switch, more than 500 shots were accu- 
mulated on the cathode at over 1 kA/2 sq cm with no 
degradation of the output. 
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oe 546/3/GAR PC A03/MF A01 
Science Applications International Corp., San Diego, 


Aeaiytions Models of Conductivity-Channel Track- 


ing, 

B. B. Godfrey, and D. R. Welch. 4 Apr 87, 39p 
Contract N60921-85-C-0044 

Also pub as Mission Research Corp., Albuquerque, 
NM, Rept. no. AMRC-R-899. 


A new analytical model for the tracking force on an 
ultrarelativistic electron beam in a conductivity channel 
is derived from the complete Frozen Field Equations. 
The model assumes the beam to be entirely within a 
sharp constant conductivity channel. Axial 
return currents are ignored except at the channel 
boundary, and the tube wall is assumed to be at 
large radius. It is shown, however, that these latter re- 
strictions are not serious, although a small drift tube 
radius may complicate measurement of the tracking 
force. This Frozen Field Tracking Model reduces to the 
Electrostatic Tracking Model in the appropriate limit, 
but in other cases predicts slightly larger, sometimes 
oscillatory forces. The analysis also indicates that 
magnetic fields can play a positive role in tracking. For 
completeness, channel tracking forces for the New 
Field Equations with and without an axial displacement 
current are derived. With the displacement current the 
New Field Equations exhibit tracking qualitatively simi- 
lar to that of the full Frozen Field Equations, while with- 
Out it they exhibit tracking as described by the Electro- 
static Tracking Model. 
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A computational model of observation in quantum me- 
chanics is presented. The model provides a clean and 
simple computational paradigm which can be used to 
illustrate and possibly explain some of the unintuitive 
and unexpected behavior of some quantum mechani- 
cal systems. As examples, the model is used to simu- 
late three seminal quantum mechanical experiments. 
The results obtained agree with the predictions of 
quantum mechanics (and physical measurements), yet 
the model is perfectly deterministic and maintains a 
notion of locality. Keywords: Quantum mechanics; 
Computational models; Scheme; Search. 
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The manipulation of vector quantities is unavoidable in 
the study of electromagnetic fields. An efficient tech- 
nique is developed to simplify the evaluation of vector 
algebraic and differential operations by simply convert- 
ing the vector operations into matrix operations. This 
matrix formulation is especially useful when there are 
mixed coordinate basis involved in the vector oper- 
ations. Application to some antenna analysis problems 
will demonstrate the merit of the technique presented. 
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3 F. Lucero. 25 Apr 84, 14p DOE/NE/32118-T1 
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Spin tests of models of the General Purpose Heat 
Source (GPHS) module were conducted in the vertical 
tunnel of the Air Force Wright Aeronautical Laborato- 
ries at Wright Patterson AFB. The run schedules, test 
observations, and a description of the test modules 
and the test procedure are presented. 
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Subpicosecond ultraviolet laser technology is —— 
the exploration of nonlinear atomic interactions wi 
electric field strengths considerably in excess of an 
atomic unit. As this regime is approached, experiments 
Studying multiple ionization, photoelectron 
spectra, and harmonically produced radiation all exhi 

it strong nonlinear coupling. Peak total energy transfer 
rates on the order of approx.2 x 10 sup -4 W/atom 
have been observed at an intensity of approx.10 sup 
16 W/cm sup 2 , and it is expected that energy transfer 
rates approaching approx.0.1 to 1 W/atom will occur 
under more extreme conditions for which the ultravio- 
let electric field E is icantly greater than e/a sub 
02 . In this high intensity regime, a wide r of new 
nonlinear phenomena will be open to study. These will 
include the possibility of ordered driven motions in 
atoms, molecules, and plasmas, mechanisms involv- 
ing collisions, and relativistic processes such as elec- 
tron-positron pair production. An understanding of 
these physical interactions may provide a basis for the 
generation of stimulated emission in the x-ray range. 
100 refs., 8 figs. (ERA citation 12:027658) 
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The purpose of this test was to obtain statistical infor- 
mation on the General Purpose Heat Source (GPHS) 
module at terminal speeds. Models were designed to 
aerodynamically and dynamically represent the GPHS 
model. Normal and high speed photographic coverage 
documented the motion of the models. Test param- 
eters and techniques for the free-spin tests are docu- 
mented. 


744,374 

DE87006154/GAR MF AO1 

Maryland Univ., College Park. Lab. for Plasma and 

Fusion Energy Studies. 

High-Current Beam Dynamics and Transport, 
and Experiment. 

M. Reiser. 1986, 5p CONF-860629-69 

Contract ACO5-85ER40216 

Linear accelerator conference, Stanford, CA, USA, 2 

Jun 1986 


744,377 


PHYSICS 
General 


Microfiche only, copy does not permit paper copy re- 
production. 


Recent progress in the understanding of beam physics 
and techi factors determining the current and 
brightness of ion and electron beams in linear accel- 
erators will be reviewed. Topics to be discussed in- 


energy exchange, instabilities, nonlinear effects, and 
longitudinal bunching. (ERA citation 12:025589) 
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The Advanced Computer Program at Fermilab has de- 
veloped a multiprocessor ee ee 
and uniquely cost effective for many high energy phys- 
ics problems. The system is based on single board 
computers which cost under $1500 each to build in- 


tran at speeds approaching that of a VAX 11/780. The 

, Now with 100 processors, has been oper- 

for six months, with essentially no down time, by 

computer operators in the Fermilab er Center. 

An interface from Fastbus to the Branch Bus has been 

for online use which has been tested error 

free at 20 MBytes/sec for 48 hours. ACP hardware 

modules are available commercially. (ERA citation 
12:025645) 
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Progress on the PEP-9 experiment, which observes 
two-photon processes, is described. The experiment's 
collaborators are listed, along with individual group re- 
sponsibilities, and the major components of the experi- 
mental apparatus are described briefly. The physics 
objectives of the experiment are reviewed with refer- 
ence to recent experimental results. The effect of the 
reconfiguration of PEP interaction r s on the PEP- 
9 experiment are considered. Also discussed are the 
calibration and resolution of the Nal arrays, muon drift 
chamber tests and performance, shower counter per- 
formance, and the current resolution of the TOF ele- 
ments. Some preliminary a from the PEP-9 ex- 
periment are given, including a first look at single pi 
sup + pi sup + production. (ERA citation 12: 2026125) 


744,377 
DE87006304/GAR PC A03/MF A01 
ne —« oa we Center, CA. 

0 Interference and Phenomenolo- 
sup 0 in E sup + E sup - Collisions. 


P. J. Franzini. Jan 87, 47p SLAC-308 

Contract ACO3-76SF00515 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


aaa 


A qualitative discussion of toponium-Z sup 0 interfer- 
ence is followed by a brief discussion of heavy quark 
potentials and the spectrum of toponium states which 
results. The results of the toponium spectra and the 
mixing formalism are then used to find the cross sec- 
tions and asymmetries for toponium near the Z. The 
phenomenology of two-Higgs models and the bounds 
imposed on them by their effects on neutral B meson 
mixing are discussed, foliowed by the effects an extra 
Higgs doublet may have on toponium-Z sup 0 interfer- 
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ence. The topic then turns to of an 
extra Z sup 0 in electron-positron collisions. Models 
under consideration are reviewed, and the existing 
limits on such models are considered. What can be 
learned by electron-positron annihilation measure- 
ments at the Z peak without polarized beams is dis- 
cussed, as well as further restrictions that can be 
made with polarized beams. The potential for experi- 
ments in the energy r above the Z is discussed. 
57 rets. (ERA citation 12:023890) 
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Software has been developed for use with the Fermi- 
= Advanced Computer Program (ACP) multiproces- 

sor system. The software was to make a 
system of a hundred independent processors as 
easy to use as a single, powerful CPU. Subroutines 
have been developed by which a user’s host program 
can send data to and results from the program run- 
ning in each of his ACP node processors. pro- 
grams make it easy to compile and link host and node 
Programs, to debug a node program on an ACP devel- 
opment system, and to submit a debugged program to 
an ACP production system. (ERA citation 12:026126) 
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Comments are given on some areas of the in con- 
sidered for the AGS Booster Accelerator, including lat- 
tice design, energy and repetition rate, injection, radio 
frequency system, and the vacuum system. The cur- 
rent status is then briefly described. (ERA citation 
12:027280) 
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Brookhaven National Laboratory is proposing two 
major upgrade projects for a future experimental pro- 
gram with protons and heavy ions. The first is the con- 
struction of a Relativistic Heavy lon Collider (RHIC) 
which will use the AGS complex as an injector. The 
second initiative is an upgrade of the AGS proton in- 
tensity and duty cycle. Both objectives require a Boost- 
er for the AGS which has recently been approved as a 
construction project. With the completion of the boost- 
er, and with certain modifications of the AGS, the facili- 
ty will ultimately become capable of supporting aver- 
age proton currents on the order of 25 to 50 microam- 
peres. The RHIC will provide center-of-mass collision 
ener of 2 x 100 to 125 GeV/amu for ions up to the 
heaviest masses, and 2 x 250 GeV for protons. (ERA 
citation 12:025515) 
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ton Ksup- pr Resonances Observed in the Reac- 
2. p Yields Anti K sup 0 pi sup + pi sup-N 
1 GeV/c. 
ph N. Awaji, J. D'Amore, W. Dunwoodie, and 
R Endorf. May 86, 19p SLAC-PUB-3972, CONF- 
860701-80 
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23. international conference on high-energy physics, 
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A model incorporating K* resonance contributions and 
simple backgrounds is shown to quantitatively repro- 
duce the mass dependence of the partial wave ampli- 
tudes governing the production and decay of the anti K 
sup 0 pi sup + pi sup - system. A fit of this model to 
these amplitudes confirms the resonance interpreta- 
tions of the well-established 1 sup + K sub 1 (1400), 
the 2 sup + K sub 2 *(1430), the 3 sup - K sub 3 
*(1780), and the less well-known 1 sup - states, the 
K*(1410) and the K*(1790). The 4 sup + amplitudes 
are shown to be consistent with the production and 
decay of the 4 sup + K sub 4 *(2060). A second 2 sup 
+ enhancement at a mass of approx.1.95 GeV/c sup 
2 can be interpreted as resonant and may be the radial 
excitation of the K sub 2 *(1430) or the triplet partner 
of the K sub 4 *(2060). New measurements of the 
masses, widths and branching ratios of these states 
are given, and the implications of these data for the 
spectr of the nonstrange meson sector are dis- 
cussed. (ERA citation 12:026129) 
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The development of electron-positron linear colliders 
in panna LA energy range will be facilitated by the devel- 
-power rf sources at frequencies above 
2856 M tat. esent S-band technology, represented 
by the SLC, would require a length in excess of 50 km 
pe linac to accelerate — to energies above 1 
eV. By raising the rf driving fr , the rf break- 
down limit is increased, thereby allowing the | 
the accelerators to be reduced. Currently availa’ 
power sources set the realizable gradient limit in an 
linac at frequencies above S-band. This paper pre- 
sents a model for the frequency scaling of linear col- 
liders, with luminosity scaled in pr ion to the 
square of the center-of-mass energy. Since wakefield 
effects are the dominant deleterious effect, a separate 
single-bunch simulation model is described which cal- 
culates the evolution of the beam bunch with specified 
wakefields, including the effects of using programmed 
phase positioning and Landau damping. The results 
presented here have been obtained for a SLAC struc- 
ture, scaled in proportion to wavelength. (ERA citation 
12:025590) 
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The realization of e sup - e sup + supercolliders will 
require advances in technology including the develop- 
ment of x-band microwave amplifiers with pulse energy 
> 60 J. Candidate microwave amplifiers include klys- 
trons, lasertrons, free electron lasers (FEL's), and gyr- 
otrons; gyrotron amplifiers employing a multicavity gyr- 
oklystron configuration appear advantageous at 
lambda approx. = 3 cm. Measurements on a 50 kW, 1 
mu s gyroklystron show phase jitter < 0.75 deg indi- 
cating compatibility of this type of amplifier with collider 
requirements. The University of Maryland is currently 


developing an x-band, TE sup 001 mode gyroklystron 
driven by 500 keV, 160 A, 2 mu s electron beam 
pulses; combining this tube with a TE sup 001 bi ~¥, 
pulse compression circuit under development at SUA 
could produce 475 MW, 120 ns microwave pulses 
which imply the feasibility of achieving linac accelerat- 
ing fields in the range 100-200 MV/m. (ERA citation 
12:025644) 


744,384 
DE87006697/GAR MF AO1 
Sandia National Labs., Albuquerque, NM. 

Mechanical and Magnetic Techniques 
for the RADLAC-1 Linear or. 


D. J. Armistead, D. L. Bolton, M. G. Mazarakis, and 
R. Peredo. 1987, 4p SAND-86-1999C, CONF- 
870302-12 

Contract ACO4-76DP00789 

Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 

Microfiche only, copy does not permit paper copy re- 
production. 


The RADLAC-II beam line, which includes nine accel- 
erating cavities, 25 solenoidal magnets, and a nine- 
cryopump vacuum system, is suspended from the top 
of a water tank by 60, 0.5 cm-diameter, stainiess steel 
rods. There are seven swiveling joints erg: nen beam 
line flexibility (similar to that of a spinal cord) 
developed a technique to mechanically align “= 
approx.12-meter-long accelerator vacuum pipe to 
within a fraction of a millimeter. A high accuracy micro- 
processor-equipped theodolite is being used with a tel- 
evision camera, monitor, and hard copier for observa- 
tion ease, comparison, and documentation. Three illu- 
minated lucite targets with cross hairs are utilized to 
align the beam line which comprises vacuum pipes of 
three different |.D.s. For the in-situ magnetic alignment 
of the solenoids, a new technique is currently being 
developed and will be presented. (ERA citation 
12:025518) 
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One method to achieve a high gradient, linear induc- 
tion accelerator is to recirculate the electron beam in 
phase with a repeating accelerating voltage. A two- 
cavity recirculating accelerator has been designed and 
operated in a single-pass mode. The prototype accel- 
erator uses a 2.0-MV, 10-kA, 25-ns duration injector 
and an accelerating cavity that will produce a total ac- 
celerating voltage of 5.3 MV for four passes. The 
design of this machine involved key areas of develop- 
ment in pulsed power, specifically, low-jitter spark 
gaps and vacuum-liquid interfaces for bipolar electric 
telds. The recirculation technique under investigation 
employs an ion focus regime (IFR) electrostatic chan- 
nel created by a magnetically guided, 300-V, 800-mA 
electron beam in low pressure (0.10 mTorr) Argon gas. 
This paper will discuss the recirculation concept, ma- 
chine design parameters and scaling relationships, 
and summarize the pulsed power issues. (ERA ciiation 
12:025519) 


MF A01 


744,386 

DE87006700/GAR 

Sandia National Labs., Albuquerque, NM. 
RADLAC I! Accelerator Beam Experiments. 
M. G. Mazarakis, G. T. Leifeste, R. S. Clark, C. A. 
Frost, and D. E. Hasti. 19 Mar 87, 4p SAND-86- 
1998C, CONF -870302-10 

Contract ACO4-76DP00789 

Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 

Microfiche only, copy does not permit paper copy re- 
production. 


A pulsed transmission line linear accelerator, 
RADLAC-1I, composed of an injector plus six post-ac- 
celerating gaps was built and successfully operated. A 
3 to 4 MV foilless diode injector was used and an annu- 
lar 30 to 40 kA. Relativistic electron beam was pro- 
duced and further accelerated through the post-accel- 
erating gaps. The final beam energy was close to the 
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sum of injector and gap voltages and equal to 
approx. 16 MeV. The pulsed power drivers, the acceler- 
ator, and the beam transport system are described. 
Experimental results are presented and discussed. 
(ERA citation 12:025517) 
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Results of a study on high ener Particle production 
processes with the geometrical model are summa- 
rized. An analysis of the forward-backward charge dis- 
tribution in anti pp collision leads to the suggestion that 
the distribution with respect to the charge asymmetry 
is binomial. With the introduction of the partition-tem- 
perature concept, a high energy hadron-hadron colli- 
sion is described as an incoherent superposition of 
collisions with different partition temperatures. A con- 
cise formula for ~— Particle momentum spectrum is 
obtained. Angular distributions are calculated and ex- 
trapolated to higher and lower energies. The ideas in- 
troduced for hadronic collisions are then applied to 
two-jet e sup + e sup - annihilation. This leads to a 
unified physical picture for both hadron-hadron and e 
sup + e Sup - Collisions and many predictions which 
can be tested. Further experiments are suggested. 31 
refs. (ERA citation 12:026144) 
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Several important topics within the standard model 
raise questions which are likely to be answered only by 
further theoretical understanding which goes beyond 
the standard model. In these lectures we present a dis- 
cussion of some of these problems, including the 
quark masses and angles, the Higgs sector, neutrino 
masses, W and Z properties and possible deviations 
from a pointlike structure. 44 refs. (ERA citation 
12:026145) 
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The Mark il! collaboration presents results on the 
decays J/psi-> B sub 8 anti B sub 8 , and J/psi-> B 
sub 8 anti B sub 10 using 5.8 x 10 sup 6 produced J/ 
psi’s collected at SPEAR. Branching ratios have been 
determined for the decays J/psi -> sigma sup ~ anti 
sigma sup - (1385) — c.c., J/psi-> xi Sup - anti xi sup 
+ (1530) ~— c.c. and J/psi -> xi Sup - anti xi sup + 
An upper limit on the branching ratios for the decay J/ 
psi -> xi sup O anti xi sup 0 (1530) + c.c. has also 
been determined. These indicate large isospin viola- 
tion in the decay patterns for J/psi -> xi anti xi *. 7 
refs., 9 figs. (ERA citation 12:026130) 
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Observation of e sup + e sup - Yield F* sup -+ at 
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G. T. Blaylock, T. Bolton, J. S. Brown, K. O. Bunnell, 
and T. H. Burnett. Feb 87, 16p SLAC-PUB-4240, 
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The Mark Ili collaboration at SPEAR observes ed 
strange associated production in the reaction e 
e sup - -> F sup +- F* sup -+ at sqrt 8 = 4.14 v. 
The F sup ++ b canatabuiend ta Oe of ol tie +- 
mode and the F* sup - + is detected in the recoil mass 
distribution from the F sup +- . The observed F mass 
is (1977.6 +- 4.3 (stat.) +- 4.0 (syst.)) MeV/c sup 2 
and the F* mass is (2106.8 +- 1.8 +- 6.2) MeV/c sup 
2 . The production rate at sqrt 8 = 4. ye! A poet 
pay he -> F sup +- F* sup -+ ). B(F sup 

i pi sup +-) = (36 +-7 +- 13)pb. i2rets. 6 6 figs. 
ic ‘A citation 12:026131) 
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The decay tau -> prod ehh ef 57 
duction by e sup + e sup - annihilation at sqrt s = 3.77 
GeV. The branching ratio was measured to be Birho 

nu) = 22.3 +- 1.4 +- 1.6%. 5 refs., 2 figs. (ERA cita- 
tion 12:026132) 
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The MARK III Collaboration has studied the OZ! violat- 
ing radiative decay J/psi -> gamma phi omega , in 
order to complete the set of measured J/psi -> 
gamma vector vector decays. This channel is then 
used to search for a new decay mode of the xi(2330) 
and to study the eta/sub c/ decay mechanism. The phi 
omega mass spectrum does not show any significant 
structure; upper limits for the excitation of the xi and 
eta/sub c/ particles are obtained. 11 refs., 3 figs. (ERA 
citation 12:026133) 
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From a data sample of 5.8 x 10 sup 6 J/psi’s collected 
by the MARK III detector at the storage ring SPEAR at 
SLAC, two-body decay modes of the J/psi into a 
vector and a tensor meson have been measured. 
From the studies of the tensor meson, recoiling 
against the ideally mixed and well understood vector 
mesons, quark correlations are established and com- 
pared with the theoretical expectations of the J/psi 
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decays and the SU(3) predictions. The beginnings of a 
similar systematic study of the two-body vector scalar 
decays are also presented. (ERA citation 12:026134) 
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Results of a search for the purely leptonic decay D sup 
+ "2 eee + ee ee 
tor at SPEAR are reported. No signal is observed in a 
data sample of 9.3 pb sup -1 collected at the psi(3770) 
resonance, where 1.2 +- 0.16 (stat.)/sub -0.20//sup 
+0.24/ background events are expected. The 90% 
CL upper limit on the bra ratio B(D sup + -> mu 
sup + nu/sub mu /) is found to be 8.4 x 10 sup -4, 

corresponding to an upper limit on f/sub D/ of 340 
MeV/c sup 2 . This limit has implications for the theo- 
retical understanding of differences in D sup 0 and D 
sup + lifetimes, D sup 0 anti D sup 0 and B sup 0 anti 
B sup 0 mixing, and provides a test of the non-relativis- 
tic potential model. 20 refs., 3 figs. (ERA citation 
12:026135) 
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The reactions J/psi -> omega KAPPA antiKAPPA pi 
and J/psi -> phiKAPPA sup +- KAPPA/sub S/ sup 0 
pi sup -+ ey he a yt 10 
sup 6 produced J/psi decays. The KAPPA sup +- 
KAPPA/sub S/ sup 0 pi sup -+ and KAPPA sup + 
KAPPA sup - pi sup 0 systems recoiling against an 
omega show enhancements in the mass distribution 
around 1.445 GeV/c sup 2 with consistent branching 
ratios. No such structure is observed in the mass distri- 
bution of the KAPPA sup +- KAPPA/sub S/ sup 0 pi 
sup -+ system recoiling against a phi. A comparison of 
these observations with the corresponding channels in 
radiative J/psi decays permits a detailed study of the 
structures seen in the iota(1440) and EPSILON(1420) 
signal regions. 8 refs., 4 figs. (ERA citation 12:026136) 
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Three series of experiments have been performed 
using two 40 omega coaxial autoacceleration cavities 
to accelerate an intense relativistic electron beam. 
First, conventional magnetic transport was used to 
propagate a 1.8 MeV, 11 kA beam through two 1 m 
long cavities. An increase of 700 +- 130 keV in kinetic 
energy was achieved which represents 80% of the 
maximum theoretical acceleration for an 11 kA beam 
passing through two 40 omega cavities. Multiple accel- 
erated pulses were generated and no adverse interac- 
tion between the cavities was observed. In the second 
experiment, lon Focused Transport (IFT) was used to 
successfully propagate a 9 kA beam through the ac- 
celerator again achieving multi-pulse operation with 


October 1, 1987 259 





PHYSICS 
General 


both cavities. An increase of 560 +- 30 keV 
was attained which 8% of the theoretical maxi- 
mum. Finally, IFT was used to propagate a approx. 
= 25 kA beam through a 1 m long cavity, then a 0.5 m 
long cavity, demonstrating two stages of temporal 
energy compression. Gap leakage and current trans- 
port losses limited the acceleration to 1.25 +-.16 MeV 
which corr to an 84% increase in kinetic 
energy. (ERA citation 12:025596) 
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An overview of the relativistic S-matrix approach to the 
calculation of x-ray scattering is presented. Relativistic 
quantum electrodynamics, treated in lowest nonvan- 
ishing order in e sup 2 , SSS ee 
framework for this description of elastic photon-atom 
scattering. Ra scattering is calculated as a 
second-order si ‘on transition process from 
electrons bound in a relativistic self-consistent central 
potential. This method has previously been applied to 
the soft gamma-ray region of 100 keV to 10 MeV. 
Good agreement has been generally found in exten- 
sive comparisons with available experiments for these 
energies. For scattering near atomic thresholds, errors 

in the detailed predictions of the self-consistent field 
model of the atom for electron energies are 
important. Two methods are presented for improving 
the predictions of this i model near 
threshotds. Predictions from unmodified and modi- 
ae S-matrix approach are compared with experiment 
theories for an energy near the K-edge of 


and simpler 
sup 54 Xe. (ERA citation 12:0 ) 


PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 
Induced Radioactivity at the Brookha- 


Studies of 
ven AGS. 

K. A. Brown, and M. Tanaka. 1987, 8p BNL-39325, 
CONF-870302-13 

Contract ACO2-76CH00016 

Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 

Portions of this document are illegible in microfiche 
products. 


With the goals of higher proton intensities, 

the many modes the AGS now runs and those 
commissioned to run, we have begun detailed studies 
of the beam induced radioactivity in the AGS. (ERA 
citation 12:025516) 
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Error harmonics are detected using slowly rotating 
search-coil arrays feeding a digital integrator. The fun- 
damental signal is detected during the first rotational 
cycle. The search-coil arrays are reconfigured to 
“buck” the fundamental and lower harmonics during 
the second rotational cycle, allowing the measurement 
of higher harmonics with excellent resolution. Data are 
firsi Grit corrected, then harmonic analyzed using the 
fast Fourier transform technique. The measurements, 
data processing, and generation of both tabular and 
graphic output require about 80 seconds. Data are 
later postprocessed using spreadsheets allowing easy 
manipulation and comparison of measurements during 
a test series and between magnets. Hardware and 
software will be described. Accuracy, precision, and 
resolution will be discussed, and the measurement 
technique for Superconducting Super Collider (SSC) 
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model magnets will be described. 


(ERA citation 
12:025593) 
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Currently HEP experimental data are reduced as they 
become available. We propose instead a “demand 
driven” approach to data analysis. Full analysis will be 
performed only as needed, in response to user queries 
which specify the subset of events for which reduced 
data is needed. To support this approach we propose 
to partition the datasets on the cross product of sever- 
al tri inputs, instead of storing the data in chrono- 

ical order. Queries will be automatically decom- 
posed into a set of requests against several partitions. 
Indexing, ——— Clustering the data on the logical 
Partitions, and of partitions will be employed 
for efficiency. (ERA citation 12:026128) 
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Electroproduction of pions is discussed with emphasis 
on the physics accessible in experiments on few-body 
nuclei. Experimental requirements for measurement 
on heavier targets are also reviewed briefly. 14 rets., 9 
figs. (ERA citation 12:027857) 
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In high current (50 kA) linear induction accelerators, 
the accelerating gaps can excite large radial oscilla- 
tions. A gap was designed that minimized the radial 
oscillations and reduced potential depressions. The 
envelope equation predicted radial oscillation ampli- 
tudes of 1 mm which agreed with experimental meas- 
urements. (ERA citation 12:025594) 
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We obtain an expression for the one loop effective po- 
tential coming from quantum fluctuations of scalars 
and spin-1/2 fermions in a higher-dimensional mani- 
fold of product form M sup 4 x S/sup M/ x S/sup N/. In 
contrast to previous calculations, we consider the case 
in which the total number of dimensions is even, since 
this is the relevant case for superstring compactifica- 
tion. A detailed calculation for a ten-dimensional spa- 
cetime with two internal 3-spheres is performed, and 
an approximate static solution for the geometry is 
found, with the two internal radii being of the order of 
the Planck length for a sufficiently large number of 
matter fields. We study the stability of this solution and 
make some remarks on the possibile Soe im- 
plications of our results. (ERA citation 12:0261 
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Time resolved rms emittance measurements have 
been made on the ETA by allowing the electron beam 
to freely expand into a magnetic field free vacuum 
region while measuring beam size versus time with x- 
ray probes at three axial positions. The beam is not 
required to be at a waist. Temporal resolution is limited 
only by the beam size measurement technique, which 
for the x-ray probe technique is subnanosecond. The 
analysis consists of matching parameters of the beam 
envelope equation with measured radii. Space charge 
effects were ignored since they were small for this ex- 
periment. They can be easily included but the resulting 
envelope equation must be solved numerically. Emit- 
tance measurements of the wire zone conditioned 
electron beam will be given. (ERA citation 12:026083) 
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lon focused transport is used to generate and trans- 
port a relativistic electron beam in a recirculating linac. 
An ionized channel is formed in 0.06 to 0.2 mTorr of 
argon with a low energy e-beam that is contained and 
guided by a 200 G magnetic field. A 1.5-MeV, 20-kA 
beam has been generated in the injector and acceler- 
ated to 2.5 MeV by the accelerating cavity. Results of 
experiments on transporting and bending the beam 
through 270 deg are presented. (ERA citation 
12:025595) 
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The requirements for intense x-ray and gamma-ray 
sources to simulate the radiation effects from nuclear 
weapons has led to the development of several types 
of terawatt-pulsed power systems. One example of a 
major gamma-ray source is Aurora, a 10-MV, 1.6-MA, 
120-ns four-module, electron-beam generator. Recent 
requirements to improve the dose rate has led to the 
Aurora upgrade program and to the development of 
the 20-MV, 800-kA, 40-ns Hermes-ill electron-beam 
accelerator. The Aurora program includes improve- 
ments to the pulsed power system and research on 
techniques to improve the pulse shape of the electron 
beam. Hermes III will feature twenty 1-MV, 800-kA in- 
duction accelerator cavities supplying energy to a 
magnetically insulated transmission line adder. 
Hermes II! will become operational in 1988. Intense x- 
fay sources consist of pulsed power systems that op- 
erate with 1-MV to 2-MV output voltages and up to 25- 
TW output powers. These high powers are achieved 
with either low impedance electron-beam generators 
or multimodular pulsed power systems. The low-im- 
pedance generators have high voltage Marx genera- 
tors that store the energy and then sequentially trans- 
fer this energy to pulse-forming transmission lines with 
lower and lower impedance until the high currents are 
reached. !n the multimode machines, each module 





produces 0.7-TW to 4-TW output pulses, and all of the 
modules are connected together to supply energy to a 
single diode. (ERA citation 12:027306) 
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The generalized dual series solution to the scatteri 
of an arbitrary plane wave from an open spherical shel 
ee ee ee eee ar 
homogeneous dielectric sphere is presented. This so- 
lution explicitly exhibits the correct behavior, and 
it can handle spheres that are electrically small or 
large without special considerations. A variety of 
cross-section results are presented for the normally i 
cident case. It is shown that effects corresponding to 
the presence of the interior cavity dominate all of the 
scattering data. In particular, the cross-sections exhibit 
new resonance features that are due to the cavity- 
backed nature of the aperture and depend on the char- 
acteristics of the interior sphere. The results demon- 
Strate that interior information is contained in the exte- 
rior scattering data. (ERA citation 12:026237) 
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Measurements were made of the cross sections for 
the sup 27 Al( sup 16 O, sup 15 N) sup 28 Si, sup 89 Y( 
sup 15 N, sup 16 O) sup 88 Sr and sup 89 Y( sup 27 Al, 
sup 28 Si) sup 88 Sr reactions at energies near and 
below the Coulomb barrier. The first reaction required 
separate measurements of the transfer to elastic cross 
section ratio for particular charge states, the charge 
state distribution for sup 27 Al and sup 28 Si ions, and 
the absolute elastic scattering cross section for the 
sup 27 Al + sup 16 O system. The ratio measurement 
required the combined use of two relatively new scien- 
tific instruments: the momentum filter and the Bragg 
curve spectrometer. The latter two transfer measure- 
ments were performed using the same setup involving 
surface barrier detectors at backward angles. Addi- 
tional elastic scattering data for the sup 15 N + sup 28 
Si, sup 89 Y + sup 15 N, sup 89 Sr + sup 27 Al, and 
sup 88 Sr + sup D 28 Si systems was collected to pro- 
vide entrance and exit channel parameters needed for 
the theoretical calculations of the transfer reaction 
cross sections. The calculations were made using the 
DWBA code, LOLA, which assumes a one-step direct 
reaction mechanism. A correction was made to the 
code to properly include the effects of the spin-orbit 
force in the proton binding potentials. The a goal 
of these measurements was to combine the 
malization factors to determine the ground state 
proton spectroscopic factors for sup 16 O, sup 28 Si 
and sup 89 Y. Such an analysis was found to yield a 
spectroscopic factor which pee! exceeded the 
shell model limit in the case of sup 16 O. It is possible 
that the inclusion of multi-step processes may resolve 
this disagreement. 36 refs., 109 figs., 21 tabs. (ERA 
citation 12:027831) 
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The FORTRAN program LYRAN has been written for 
use in analyzing the beam dynamics of superconduct- 
ing heavy ion linacs. The program is based on the pro- 

ram LYRA developed by A.H. Scholidorf at SUNY 
Stony Brook, but that original program has been exten- 


sively extended, modified, and restructured. LYRAN 
transports a group of input —* randomly distribut- 

ed on a selected distribution function through linac ele- 
ments which include RF accelerating and bunching 
elements, dipole and quadrupole magnets, electrostat- 
ic elements, and drift spaces. Second order correc- 

tions to dipoles and quadrupole fields are included. A 
nonlinear optimization routine is incorporated, provid- 
ing fast and efficient determination of accelerator con- 
figurations and parameter settings that provide desired 
beam properties. Beam envelope plotting is also in- 
cluded to provide graphic display of beam characteris- 
tics. (ERA citation 12:025591) 
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Studies of the structure and properties of highly ion- 
ized many electron atoms are proceeding through a 
combination of experimental measurements, semiem- 
pirical modeling and systematizations, and ab initio 
theoretical calculations. Atomic systems which have 
both many electrons stripped away and many elec- 
often occur as contaminants or con- 


xceeding parts per 

ciaveney cumeicdchiunpdammemetr tans ame 
plex systems. Semiempirical systematizations of high 
precision data can provide these accuracies, and an 
increasing base of this data is available 
through studies utilizing fast ion beam excitation, laser 
and tokamak produced plasmas, astrophysical 
sources, and conventional spectroscopic sources. 
This program seeks to acquire, agen ot _—- 
metrize large blocks of data along, 

onuciear Pyeng, and re yrast 


homologous, isoionic 

series for the exposition oni 
ities. Trends revealed are cc waned Suen thr 
chosen experimental measurements, and 
methods are used to seek quantitative 
of the empirical regularities. (ERA citation 
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Scattering by 
Perspec- 


A new application of the singularity expansion method 
(SEM) is explored. This application combines the clas- 
sical theory of wave pri tion through a multiple- 
scattering environment and the SEM. Because the 
SEM to ountnaty conaideend tue 0 frebryter doses 
ing surface currents on conducting scatters, exten- 
sions are made which permit, under certain 
a singularity expansion representation for the electro- 
magnetic field scattered by a dielectric scatterer. Ap- 
plication of this expansion is then made to the multiple- 
scattering case using both single and multiple interac- 
tions. A resonance scattering tensor form is used for 
the SEM description which leds to an associated 
tensor form for the solution to the multiple-scattering 
= with each SEM pole effect appearing explicit- 
pe The coherent field is determined for both spatial and 
EM parameter random variations. A numerical exam- 
ple for the case of an ensemble of dielectric spheres 
which possess frequency-dependent loss is also 
made. Accurate resonance expansions for the single- 
scattering problem are derived, and resonance trajec- 
tories based on the Debye relaxation model for the re- 
fractive index are introduced. Application of these res- 
onance expansions is then made to the multiple-scat- 
tering results for a slab containing a distribution of 
spheres with varying radii. Conditions are discussed 
which describe when the hybrid theory is appropriate. 
53 refs., 21 figs., 9 tabs. (ERA citation 12:026235) 
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Brief descriptions are given for MAFIA and POISSON/ 
SUPERFISH are given. MAFIA is a computer-aided 
analysis and design of three-dimensional electromag- 
netic structures including electrostatic and magnetos- 
tatic devices, radio-fr cavities, bellows, etc. 
The POISSON/SUPERFISH is a group of codes used 
in the computer-aided design of ts and radiofre- 
quency structures. (ERA citation 12:025592) 
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understood, but suggests one or more intermediate 
processes are involved in their production. (ERA cita- 
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The hot cathode of an electron gun is replaced . a 
metallic photocathode driven by an excimer laser. The 
current, current density, and emittance of the 500-kV 
electron beam produced by the photoelectron source 
are presented. In addition, the temperature of the pho- 
tocathode is varied to study the possibility of a hybrid 
source. (ERA citation 12:026081) 
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The technique of guiding a relativistic electron beam 
by utilizing an ultraviolet-laser-ionized channel in low- 
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pressure benzene has been demonstrated on an rf 
linear accelerator. Detailed measurements of the tem- 
poral behavior of the beam as it propagated a distance 
of 13.5 m were made as a function of laser channel 
parameters and accelerator conditions. Concepts and 
applications of this laser ing technique are pre- 
sented as they relate to the improvement and 
simplification of the generation, transport, and focus- 
ing of relativistic electron beams used to create brems- 
Strahiung radiation for flash x-radiography. (ERA cita- 
tion 12:026080) 


744,416 


DE87007538/GAR PC A02/MF AO1 
| State a Dept. of Physics. 
ae Report, 1 January 1986 Through 1 March 


C. D. Lin. Mar 87, 10p DOE/ER/13596-7 

Contract FG02-86ER 13596 

Portions of this document are illegible in microfiche 
products. 


Brief summaries are given for the following research: 
(1) electric dipole formulas in hyperspherical coordi- 
nates with applications to H sup -1 and He, (2) molecu- 
lar rovibrational modes of doubly excited states in hy- 
perspherical coordinates, (3) charge transfer and exci- 
tation in p-He collisions, (4) electron capture in C sup 
6+ and O sup 8 + on He at intermediate energies, and 
(5) atomic-orbital expansion study for C sup 6+ and O 
sup 6+ on He. (ERA citation 12:026076) 


744,417 


DE87007633/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 
Hep e Toward a Milli- Ampere Nuclear Polarized 


A. Hershcovitch, J. G. Alessi, B. DeVito, A. Kponou, 
and T. Niinikoski. 1987, 7p BNL-39452, CONF- 
870302-86 
Contract ACO02-76CH00016 
Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 

Portions of this document are illegible in microfiche 
products 


A new polarized H sup - source producing currents at 
the milli-Ampere level was designed and is — 
being assembled at BNL. This source is composed of 
three novel elements which have been developed sep- 
arately. A cold atomic beam yielded H sup 0 fluxes as 
high as 9.4 x 10 sup 18 and 4 x 10 sup 19 atoms/s-sr 
at accommodator temperatures of 5.8 K and 26 K, re- 
spectively. A superconducting solenoid for spin selec- 
tion designed to have an acceptance angle of 0.1 sr for 
this atomic beam was developed. A ring magnetron 
ionizer, which converts H sup 0 to polarized H sup - by 
charge exchange with 200 eV D sup - , yielded 500 mu 
A of H sup - for an estimated H sup 0 density of 10 sup 
12 cm sup -3 . A successful matching and assembling 
of these elements should result in a milli-Ampere po- 
larized H sup - source. (ERA citation 12:026068) 


744,418 


DE87007660/GAR 

Oak Ridge National Lab., TN 
lon Storage Rings. 

R. Schuch. 1987, 21p CONF-870152-2 

Contract ACO05-840R21400 

Workshop on opportunities for atomic phi 

= highly-charged ions, Argonne, IL, U 

1 

Portions of this document are illegible in microfiche 
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S using 
A, 12 Jan 


A brief overview of synchrotron storage rings for heavy 
ions, which are presently under construction in differ- 
ent accelerator laboratories is given. lons ranging from 
protons up to uranium ions at MeV/nucleon energies 
will be injected into these rings using multiturn injection 
from the accelerators available or being built in these 
laboratories. After injection, it is planned to cool the 
phase space distribution of the ions by merging them 
with cold electron beams or laser beams, or by using 
stochastic cooling. Some atomic physics experiments 
planned for these rings are presented. (ERA citation 
12:026069) 
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Search for the Rare Decay mu sup + Yields e sup 
+ gamma gamma. 

Thesis, 

D. P. Grosnick. Feb 87, 224p LA-10937-T 

Contract W-7405-ENG-36 

Thesis. Submitted to Univ. of Chicago, IL. 

Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


An experimental search for the lepton-family number 
ing decay, mu sup + -> e sup + gamma 
gamma , has conducted at the Clinton P. Ander- 
ee ee eee eo 
Box detector. The detector consists a modular 
Nal(T!) calorimeter, scintillator hodoscope, and a high- 
resolution, drift chamber. It provides a large 
solid-angle asm Gan allies ned aso 
good resolutions in the time ackorounds 
measurements to eliminate amen hastens 
No evidence for mu sup + -> e sup + 
is found, ehdng anupees ttt ter on werehinn 
ratio of GAMMA( mu -> e gamma gamma )/GAMMA( 
mu -> e nu anti nu) less than or equal to 7.2 x 10 sup - 
than two orders of magnitude in the existing lint. 108 
two in existing li 
refs., 39 figs. (ERA citation 12:026127) 
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DE87007730/GAR 
Oak Ridge National Lab., TN. 
a 


Assessment: Continuous Electron 
a Beam Accelerator Facility, Newport News, Virgin- 
Jan 87, 119p DOE/EA-0257, ORNL/M-325 
Contract ACO05-840R21400 
Portions of this document are illegible in microfiche 
products. 


PC A06/MF A01 


This Environmental Assessment has been prepared by 
the US a ayy St of Energy (DOE) to fulfill its obliga- 
tions pursuant to 102 of the National Environ- 
mental Policy Act (NEPA) of 1969 (Public Law 91-190). 
ee ee ae addressed in this docu- 
ment is ing of a Continuous Electron Beam 
Accelerator Facility (CEBAF) at News, Virgin- 
ia. DOE intends to contract with the tern Uni- 
versities Research Association (SURA) for operation 
of CEBAF, a continuous wave (CW) linear accelerator 
system (linac) capable of providing high-duty-factor 
beams throughout the energy range from 0.5 to 4.0 
GeV. CEBAF will be the first of its kind worldwide and 
will offer a multi-GeV energy, high-intensity, high-duty- 
factor electron beam for use by US nuclear physics 
community in research on the states of nuclear matter 
and the short-distance behavior of nuclei. The CEBAF 
project is largely in the conceptual design stage, with 
‘eliminary in si 

ion i ' 1987 and be 

completed by 1992. (ERA citation 12:026181) 
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DE87007760/GAR 

Los Alamos National Lab., NM. 

AXCEL: Interactive Simulation 
Two-Dimensional Potential 


PC A04/MF A01 


harging. 
P. Spedtke. 1987, 66p LA-tr-87-5 
Contract W-7405-ENG-36 
Translation source information not available . 
Portions of this document are illegible in microfiche 
products. 


The AXCEL program optimizes transport paths for 
charged particles and extraction tries for ion 
sources with planar or cylindrical symmetry. In the first 
iteration the Laplace equation is solved, and in later 
iterations the Poisson equation is solved. After each 
iteration the charge distribution is determined anew. If 
the solution of the Poisson equation converges to the 
solution of the time-constant Viasov equation, then a 
self-consistent solution is obtained for the potential 
problem with space charging. 38 refs., 22 figs. (ERA 
citation 12:026093) 
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DE87007880/GAR 
Oak Ridge National Lab., TN. 


Collisions of Carbon and Oxygen ions with Elec- 
trons, H, H sub 2 and He: Volume 5. 

R. A. Phaneuf, R. K. Janev, and M. S. Pindzola. Feb 
87, 631p ORNL-6090/V5 

Contract ACO5-840R21400 

Paper copy only, copy does not permit microfiche pro- 
duction. Original copy available until stock is exhaust- 
ed. 


This report provides a handbook for fusion research of 
recommended cross-section and rate-coefficient data 
for collisions of carbon and oxygen ions with electrons, 
hydr atoms and molecules, and helium atoms. 
Pubii: experimental and theoretical data have 
been collected and evaluated, and recommended data 
are presented in tabular, graphical, and parametrized 
form. Processes considered include exciation, ioniza- 
tion, and charge exc’ at collision energies appro- 
priate to applications in fusion-energy research. (ERA 
citation 12:026282) 
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DE87007917/GAR PC A02/MF A01 

Joint Inst. for Lab. Astrophysics, Boulder, CO. 

Alignment and Polarization of H(2P) F H 
+ -He Collisions Studied Using a Unified AO- 
Matching Method. 

M. Kimura, and C. D. Lin. 1986, 3p DOE/ER/13596- 

3, CONF-860833-5 

Contract FG02-86ER13596 

10. international conference on atomic physics, Tokyo, 

Japan, 25 Aug 1986. 

Portions of this document are illegible in microfiche 

products. 


It is shown that the recently developed unified AO-MO 
matching method for ion-atom collisions is capable of 
providing details of the collision dynamics. This 
method is used to calculate the alignment and orienta- 
tion parameters of H(2p) in p-He collisions and to show 
that the results are in good agreement with experimen- 
tal measurements. In this AO-MO matching method, 
the time-dependent electronic wave function is ex- 
panded in terms of traveling atomic orbitals (AO) of the 
two collision centers at larger internuclear separations 
which is matched to the solution in the inner region 
where it is expanded in terms of molecular orbitals 
(MO) without any translational factors. In this calcula- 
tion six sigma and two pi states are included in the MO 
expansion, and in the AO expansion the ground state, 
2 sup 1 S and sup 1 2 P of helium and 1s, 2s and 2p 
states of hydrogen are included. (ERA citation 
12:026075) 
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DE87007920/GAR PC A03/MF A01 

Kansas State Univ., Manhattan. Dept. of Physics. 

Ss of Atomic Problems in 
Coordinat 


es. 
C. D. Lin. Aug 85, 37p CONF-8508100-3 
Contract FG02-86ER 13596 
International symposium on few-body methods and 
their applications in atomic, molecular and nuclear 
physics and chemistry, Nanning, China, 4 Aug 1985. 
Portions of this document are illegible in microfiche 
products. 


In this review the application of hyperspherical coordi- 
nates is discussed for the solution of some of the typi- 
cal atomic and molecular problems, and the new phys- 
ical insights obtained from such studies are shown. In 
Particular, it is shown how correlations between two 
excited electrons can be conveniently understood in 
terms of the surface harmonics at a constant hyperra- 
dius and visualized by displaying the surface charge 
densities on the angular coordinates that describe 
radial and angular correlations. It is shown that a new 
set of correlation quantum numbers K, T and A for any 
two-electron states can be deduced by analyzing the 
surface harmonics; here K and T describe angular cor- 
relation and A = +1, -1 or 0) describes radial correla- 
tion. Because of the isomorphic correlations, states 
which have A = +1 or -1 are shown to exhibit super- 
multiplet structure while states which have A = 0 are 
shown to behave like singly excited states. Therefore 
this ciassification scheme includes the independent 
Particle approximation as a subset. The relations of 
these quantum numbers to the collective vibrations 
and rotations of molecule-like normal modes are also 
discussed. Applications of hyperspherical harmonics 
to the three-body breakup and linear triatomic colli- 
sions are also discussed briefly. 57 refs., 15 figs. (ERA 
citation 12:026071) 
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Oak Ridge National Lab., TN. 
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— ECR (Electron Cyclotron Resonance) 


eh Ww. Meyer, and J. W. Hale. 1987, 3p CONF- 
870302-89 

Contract ACO5-840R21400 

Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 


Paper copy only, copy does not permit microfiche pro- 
duction. 
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The ORNL ECR multicharged ion source, dedicated 
for studying the atomic physics interactions of multi- 
char ions with atoms, ions, electrons, and surfaces 
has in operation since 1984. High charge state 
ion beams ranging from fully stripped light ions (up to 
Ne) to up to 40% stripped heavy ions (A approx. 200) 
have been produced. lon beams of the metallic ele- 
ments developed to date include Cr, Fe, Ni, Ta, and 
Au, and are obtained by the use of a solid feed tech- 
nique. (ERA citation 12:026272) 
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Equations. 
A. H. Reiman, and H. S. Greenside. Feb 87, 32p 
PPPL-2423 
Contract ACO02-76CH03073 
Portions of this document are illegible in microfiche 
——— Original copy available until stock is exhaust- 


A computer code is described that solves differential 
equations of the form B . del f = h for a single-valued 
solution f, ay a toroidal three-dimensional diver- 
gence-free B and a single-valued function h. The 
code uses a new algorithm that Fourier decomposes a 
eee eS eS eer 
ield lines are straight. The algorithm automatically ad- 
justs the required integration to compensate 
for proximity to low order rational surfaces. Applying 
this algorithm to the Cartesian coordinates defines a 
transformation to magnetic coordinates, in which the 
magnetic differential equation can be accurately 
solved. Our method is illustrated by calculating the 
Pfirsch-Schiueter currents for a stellarator. (ERA cita- 
tion 12:026294) 
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DE87008208/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Anomalies in Near-Threshoid 


Photoabsorption: 
- remaiguases, Hager dactoay & 
N. K. Del Grande. 25 Feb 87, 9p UCRL-96162, 
CONF-870353-2 
Contract W-7405-ENG-48 
Annual SDI technical achievements symposium, Pacif- 
ic Grove, CA, USA, 1 Mar 1987. 


Portions of this document are illegible in microfiche 
products. 


Synchrotron measurements of near-threshold and 
broad-range (80 to 1000 eV) absolute photoabsorption 
cross sections were taken at Brookhaven using the 
plane grating monochromator at the VuV storage ring 
beam line U14A of the NSLS facility. Transmission 
data for well characterized multilayer foils of C, Ti, Cr, 
Ni, Cu, Th and U provided absolute cross sections with 
10% overall uncertainties and better than 2 eV resolu- 
tion. (ERA citation 12:027677) 
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DE87008332/GAR PC A02/MF A01 
Stanford Linear Accelerator Center, CA. 

Workstation for SLC (Stanford Linear 
Collider). 

J. Bogart, A. Hunter, M. Sullenberger, S. Kieban, and 
N. Phinney. Feb 87, 4p SLAC-PUB-4210, CONF- 
870302-98 

Contract ACO3-76SF00515 

Particle accelerator conference, Washington, DC, 
USA, 16 Mar 1987. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed 


A workstation console based on the DEC VAXstation 
GPx has been developed for the SLC control system. 


The three video monitors (touchpanel, color graphics 
display and terminal screen) of the original SLC con- 
sole are replaced by four windows on the single work- 
Station monitor, and standalone diagnostic pr. ms 
may run concurrently. In order to minimize software 
effort and operator training, it was a design require- 
ment that higher-level control and applications code, 
Particularly that in the SLC Control Program, be identi- 
cal whether the program executed on MicroVAX or 
on the host VAX. code for the graphics is neces- 
sarily different for the MicroVAX, as is the lower-level 
code used to access resources resident only in the 
host. A server program on the host acts as interme- 

ograms running on the workstation 


diary between pri 
and these resources. (ERA citation 12:027236) 


744,429 
N87-23576/8/GAR 
(Order as N87-23570 PC AO6/MF A01) 

Joint Publications Research Service, Arlington, VA. 
Simultaneous Radiative and Convective Heating of 
Thin Body in Medium with Variable Temperature. 
Y. V. Vidin. 9 Mar 87, 1p 
In Its USSR Report: Engineering and Equipment 
Trans. into English from Izvestiya Vysshikh 

Zavedeniy: Aviatsionnaya Tekhnika (Kazan, U ‘4 
n1 Jan-Mar 86 p88-90. 


Heating of a thermally thin body by a source at a vari- 
able temperature through a medium which transmits 
heat simultaneously by radiation and convection is de- 
scribed by a general transient-state equation for the 
rate of c’ of the body temperature with two terms, 
a Stefan- inn term and a Newton term, on the 
right-hand side. This first order differential equation is 
put in dimensionless form including the Fourier number 
as well as the Stark number and Biot number, with 
retention of the body form factor (| = 1,2,3 for plate, 
cylinder, and sphere respectively). A rigorous a 

cal solution of this equation is shown to be 

when the heater temperature satisfies a certain fourth- 
order a aic equation with ratio p = N(Bi)/N(Sk) 
and m = N(Bi) x N(Fo) as parameters. 
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N87-24163/4/GAR 

Rome Univ. iraly). ist. di Fisica. 
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“ysy Minimum-Bias Trigger al Col- 
lider Spp (- wey nee ay 0.2 al 0.9 TeV 
( of Minimum Bias T' Events in the p(P-) 
star Gndaametnetine-s 0.2 to 0.9 TeV). 
C. Zaccardelli. 4 Dec 86, 23p NOTA-INTERNA-874, 
ETN-87-99767 
In Italian. Presented at the Congress Nazionale Della 
+ cr Italiana di Fisica (72nd), Padua, Italy, 2-7 Oct 


Results to complement the analysis of the effects 
found in high energy proton-proton collision studies 
are presented. The UA1 detector and magnetic and 
calorimetric analysis are used. The charged particle 
multiplicity distribution and the transversal impulse dis- 
tribution are presented and related to the s sq root. 
The study of the jet and no-jet sets in which data was 
classified may explain phenomena observed in signal 
onset from jets. 
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Department of Energy. Washington, DC. 

Vacuum Chamber for Particle Beams. 
Patent Application, 

A. Harvey. Filed 26 Nov 85, 13p DE87007282 
Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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A vacuum chamber for containing a charged particle 
beam in a rapidly changing magnetic environment 
comprises a ceramic pipe with conducting strips ori- 
ented along the longitudinal axis of the pipe and with 
circumferential conducting bands oriented perpendicu- 
lar to the longitudinal axis but joined with a single longi- 
tudinal electrical connection. When both strips and 
bands are on the outside of the ceramic pipe, insulated 
from each other, a high-resistance conductive layer 
such as nickel can be coated on the inside of the pipe. 
(ERA citation 12:027318) 
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Foil Changing Apparatus. 

Patent Application, 

C. E. Crist, H. C. ives, G. T. Leifeste, and R. B. 

Miller. Filed 6 Mar 86, -: DE87007216 

Contract ACO04-76DP00789 

This phan mapper oe —— available for U.S. a 
possibly, for foreign licensing. Copy o' 

eppicetion available NTIS. Portions of this document 

are illegible in microfiche products. 


A self-contained hermetically sealed foil changer for 
advai a portion of foil web into a position normal 
to the path of a high energy particle beam. The path of 
the beam is defined genes by an aperture plate and 
cooperating axially movable ‘el such that the barrel 
can be advanced toward the plate thereby positioning 
a portion of the foil across the beam path and sealing 
the foil between the barrel and the plate to form a 
membrane across said beam path. A spooling appara- 
tus contained in the foil changer permits selectively ad- 
vancing a fresh supply of foil across the beam path 
Te ee Or eee 
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PAT-APPL-6-863 492/GAR 
Department of Ener: 
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Patent Application, 

R. C. Niemann, J. D. Gonczy, and T. H. Nicol. Filed 
15 May 86, 31p DE87007249 

Contract A '6CHO3000 
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censing a lor foreign licensing. Copy o' 
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A cryogenic support member is comprised of a nonme- 
tallic rod having a depression in at least one end and a 
metallic end connection assembled to the rod. The 
a metallic plug 

and is deposed in the 
is disposed over the 
rod and plug. Yhe paup and tre sleeve ee tut thes 
fafa me neg eae foal gegen 
, tension and bending. (ERA citation 

125027316) 
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nergy, , DC. 

Photosensitive Docenas tor mad Noble Gases. 

Patent tion, 

D. F. Anderson. Filed 1 Jul 86, 20p DE87007191 

Contract ACO2-76CH03000 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

copheaton available NTIS. Portions of this document 

are illegible in microfiche products. 


In an ionization type detector for high energy radiation 
wherein the of incident radiation is absorbed 
through the ionization of a liquid noble gas and result- 
ing free charge is collected to form a signal indicative 
of the energy of the incident radiation, an improvement 
comprising doping the liquid noble gas with photosen- 
sitive molecules to convert scintillation light due to re- 
combination of ions, to additional free charge. (ERA 
citation 12:029166) 


744,435 
PB87-191201 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Center for Radiation Research. 
Reduction of Muon Sticking in Resonant 
d-t Fusion. 
Final rept., 


M. Danos, B. Muller, and J. Rafelski. Nov 86, 4p 
Sponsored by ment of Energy, Washington, DC. 
Pub. in Physical Review A 34, n5 2-3645 Nov 86. 


The nuclear fusion reaction in the (dt muon) (1 +) mol- 
ecule is affected by the presence of the muon in the 
relatively loosely bound mesomolecular orbit. Due to 
the sharing of the available energy between the muon 
and the nuclei in the final state, a muon attached to the 
recoiling alpha particle reduces the energy available to 
the nuclear fusion reaction by about 90 + or - 50 keV 
and thus detunes the resonant d-t reaction amplitude 
by an important factor. 
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Helsinki Univ. of Technology, Espoo (Finland). Low 
Temperature Lab. 
me gs of Circulation 


Superfiuid 
G. E. Volovik, and M. M. Gabie 1984, 18p TKK-F- 
A568, ISBN-951-753-430-2 
Trans. from Zhurnal Eksperimentainoi i Teoreticheskoi 
Fiziki (USSR) (Sov. Phys. -JETP), November 1984. 
Prepared in ation with Akademiya Nauk SSSR, 
Moscow. Inst. Teoreticheskoi Fiziki. 


A method for the experimental observation of exotic 
vortices with haif-integer number of quanta of circula- 
tion of superfluid velocity in rotating (3)He-A is pro- 
posed. Such vortices can exist in (3)He-A due to the 
discrete combined symmetry (gauge + spin rotations) 
which couples the superfluid and netic properties 
of the liquid in a nontrivial manner. This is the hybrid- 
ization of the vortex and the disclination in the field of 
the vector of magnetic anisotropy. 


aaa eee 
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744,437 
N87-22708/8/GAR 

(Order as N87-22702 PC A99/E04) 
Auburn Univ., AL. 


Space Station/Shuttie Orbiter Dynamics during 


Docking. 

N. G. Fitz-coy, and J. E. Cochran. Apr 87, 42p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p133-174. 


Mathematical models of a reference space station 
configuration (Power Tower) and a Space Shuttle Or- 
biter are developed and used to study the dynamic be- 
havior of the Space Station/Orbiter system just prior to 
and subsequent to an impulsive docking of the two 
spacecraft. The model of the space station is 
a Collection of rigid and flexible bodies. The orbiter is 
modeled as a rigid body. An algorithm developed for 
use in digitally a the dynamics of the system is 
described and results of its application are presented. 
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N87-22728/6/GAR 

(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
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ter 

Workshop on Structural Dynamics and Control 
interaction of Flexible Structures. 
L. P. Davis, J. F. Wilson, and R. E. Jewell. Apr 87, 
22p 
In its Structural Dynamics and Control interaction of 
Flexible Structures, p669-690. Reprinted from Vibra- 
tion Damping Workshop, 6 Mar. 1986. 


The Hubble Space Telescope features the most exact- 
ing line of sight jitter requirement thus far imposed on a 
spacecraft pointing system. Consideration of the fine 
pointing requirements prompted an attempt to isolate 
the telescope from the low level vibration disturbances 
generated by the attitude control system reaction 
wheels. The primary goal was to provide isolation from 
axial component of wheel disturbance without compro- 
mising the control system bandwidth. A passive isola- 
tion system employing metal springs in parallel with 
viscous fluid dampers was designed, fabricated, and 
space qualified. Stiffness and damping characteristics 
are deterministic, controlled independently, and were 
demonstrated to remain constant over at least five 
orders of input disturbance magnitude. The damping 
remained purely viscous even at the data collection 
threshold of .16 x .000001 in input displacement, a 
level much lower than the anticipated Hubble Space 
Telescope disturbance amplitude. Vibration attenu- 
ation goals were obtained and ground test of the vehi- 
cle has demonstrated the isolators are transparent to 
the attitude control system 
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(Order as N87-22729 PC A99/MF E04) 
> re Missiles and Space Co., Inc., Sunnyvale, 


Vibration Isolation for Line of Sight Performance 


Improvement. 

J. J. Rodden, H. J. Dougherty, and W. B. Haile. Apr 
87, ~~ 

InN Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1071-1078. 


Diagrams of the Reaction Wheel Assembly (RWA) are 
presented along with charts and graphs illustrating 
jitter error model, induced vibration tests, radial dis- 
placement transfer function, and axial displacement 
power spectra density. The RWA isolator specification 
requirements are listed. 


744,440 
N87-23676/6/GAR PC A02/MF A01 
National “teen and Space Administration, 


14 Jul 
Previously announced as N86-27352. 


The status of the implementation of the aay cy eed 
tions of the Presidential Commission on the Space 
Shuttle Challenger Accident is reported. The imple- 
mentation of recommendations in the following areas 
is detailed: (1) solid rocket motor design; (2) shuttle 

Structure, including the shuttle safety 
panel and astronauts in management; (3) critical item 
review and hazard analysis; (4) safety organization; (5) 
improved communication; (6) landing safety; (7) launch 
abort and crew escape; (8) flight rate; and (9) mainte- 
nance saf memoranda and com- 


leguards. 
munications from NASA are appended. 
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Apparatus and Method of Capturing an Orbiting 
Spacecraft. 


Patent, 

W. D. Harwell, and D. A. Gardner. Filed 7 Nov 85, 
patented 12 May 87, 13p N87-22985/2, PAT-APPL- 
6-796 053 

Supersedes PAT-APPL-6-796 053, N86-19614 (24 - 
10, p 1584). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Apparatus and a method of capturing an orbiting 
spacecraft by attaching a grapple fixture are dis- 
cussed. A probe is inserted into an opening, such as a 
rocket nozzie, in the spacecraft until a stop on the 
prove mechanism contacts the spacecraft. A lever is 
actuated releasing a spring loaded rod which moves 
axially along the probe removing a covering sieeve to 
expose spring loaded toffle fingers which pivot open 
engaging the side of the opening. The probe is short- 
ened and tensioned by turning a screw thread, press- 
ing the fingers inside of the opening to compress the 
spacecraft between the toggle fi 's and the stop. A 
grapple fixture attached to the probe, which is thus se- 
cured to the spacecraft, is engaged by appropriate re- 
trieval means such as a remote manipulator arm. 
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AD-AI61 415/1/GAR PC AO5/MF A0O1 
Massachusetts Inst. of Tech., Cambridge. Dept. of Me- 
chanical Engineering. 

Supervisory Manipulation for Assembling Mechan- 
ical Parts While Compensating for Relative Motion. 
Master's thesis, 

H. Hirabayashi. Jun 81, 82p 

Contract NO0014-77-C-0256 


The need has increased for operating vehicles and de- 
vices far from the surface of the earth. These oper- 
ations are so difficult that a man is required to be within 
the systems to make some decisions. These manned 
systems are divided into two categories: one is direct 


control and another is supervisory control. This re- 
search is to develop and demonstrate the capability for 
a manipulator system to automatically compensate for 
random motion of the object being manipulated. This is 
done by means of a computer and a ‘measurement 
arm’, a multi-degree-of-freedom position sensor inde- 
pendent of the manipulator itself. Following preliminary 
experiments which presupposed perfect measure- 
ment, we developed the position sensor and the Jaco- 
bian matrices of approximation necessary to interject 
and transform the measurement to enable control. 
This report describes the interaction of the 6 ee- 
of-freedom sensor, and the Jacobian matrices of first 
order approximation. Evaluation tests were done for 
simple motions. As the result of the tests, we found the 
errors acceptable, and believe that this technique is 
useful for this type of compensation. Keywords: 
Remote control, Man machine systems. (Theses). 
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N87-23160/1/GAR 
(Order as N87-23156 PC A11/MF A01) 
ion Univ., St. Louis, MO. 
Aeronautics 


Retrieval and 

S. Slavney. Oct 86, 6p 

in NASA. Goddard * Flight Center Annual Users’ 
Conference (6th), p61-66. 


The general design and analysis functions of the 
NASA Regional Planetary Image pane (RPIF) image 
workstation prototype are described. The main func- 
tions of the MicroVAX II based workstation will be da- 
tabase searching, digital image retrieval, and image 
processing and ly. The uses of the Transportable 
Applications Executive (TAE) in the system are de- 
scribed. File access and image processing programs 
use TAE tutor screens to receive parameters from the 
user and TAE subroutines are used to pass param- 
eters to applications programs. Interface menus are 
also provided by TAE. 
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AD-A181 379/9/GAR PC A02/MF A01 
Rice ere Houston, TX. Dept. of Electrical and Com- 
puter ineering. 

Robotic Vision/Sensing for Space Applications, 

K. Krishen, R. J. DeFigueiredo, and O. Graham. 2 
Apr 87, 15p 

Contract NO0014-85-K-0152, Grant NSF-DCR83- 
18514 

Pub. in Proceedings of the IEEE International Confer- 
ence on Robotics and Automation, p1-13, 30 Mar-2 
Apr 87. 


In the past decade, vision/sensing systems tech- 
niques have received significant attention for applica- 
tions in robotics and automation. The thrust of automa- 
tion and robotics for space applications has been pro- 
posed for increased productivity, improved reliability, 
increased flexibility, we ay! safety, and for the perform- 
ance of tasks unsuited to humans. These benefits can 
be insured through automating time-consuming tasks, 
increasing productivity/performance of crew-accom- 
plished tasks, and performing tasks beyond the capa- 
bility of the crew. This paper provides a review of ef- 
forts currently in progress at the NASA/Johnson 
Space Center and at Rice University, the accomplish- 
ments to date, and some of the anticipated future de- 
velopments. Both systems and algorithms are dis- 
cussed. The evolution of future vision/sensing is pro- 
jected to include the fusion of multisensors ranging 
from microwave to optical with multimode capability to 
include position, attitude, recognition, and motion pa- 
rameters. The algorithms for information extraction 
would incorporate aspects of intelligence and knowl- 
edge for the interpolation and extrapolation of the 
needed data. The key features of the overall system 
design will be small size and weight, fast signal proc- 
essing, robust algorithms, and accurate parameter de- 
termination. These aspects of vision/sensing will also 
be discussed in this paper. Keywords: Reprints. 
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AD-A181 531/5/GAR 
S-Cubed, La Jolla, CA. 
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Coonmentitian ter the Ghade Pastels Wihe Rew 


Toskrical rept. Oct 86-Jan 87, 

D. L. Peterka, and |. Katz. Jan 87, 25p SSS-R-87- 
8495, SCIENTIFIC-5, AFGL-TR-87-0042 

Contract F19668-86-C-0056 


This report documents the computational algorithms of 
the SHADO routine for computing the particle wake 
behind large spacecraft in low polar orbit. SHADO will 
replace the ey ho le for computing particle 
densities in the POLAR code and achieves a signifi- 
cant improvement in computational speed. Keywords: 
Spacecraft charging; Particle wake; POLAR computer 
code three dimensional. 
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AD-P005 340/5/GAR PC A02/MF A01 
Naval Surface Weapons Center, Silver Spring, MD. 
Solid Rocket Booster Command Destruct S' 


Hazard Study, 

M. M. Swisdak. Aug 86, 18p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p969-986. 


A new case material, filament wound graphite, will be 
utilized on certain launches. The Linear Shaped 
Charge (LSC) of the destruct system has also been 
changed from 750 grains/foot HMX with an aluminum 
liner to 1000 grains/foot HMX with a copper liner. Be- 
cause of these changes, NASA requested the Naval 
Surface Weapons Center (NWSC) to determine ex- 
perimentally the effects of the Command Destruct LSC 
on the SRB case/propeliant. This paper will summa- 
rize the various work elements and their specific find- 
ings. The LSC activation tests did not produce a deto- 
nation of the propellant on any of the tests. The most 
severe reaction studies indicated that the formation of 
a porous bed was highly unlikely. The Shock Sensitivi- 
ty/Denotability Studies indicated that direct shock initi- 
ation of detonation by the LSC is impossible. They indi- 
cated that a Deflagration-to-Detonation Transition 
(DDT) would not occur. 
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AD-P005 341/3/GAR PC A02/MF A01 
Naval Surface Weapons Center, Silver Spri D. 
Shock Initiation Studies of the NASA ( Aer- 
onautics and Administration) Solid Rocket 
Booster Abort System, 

D. G. Tasker. Aug 86, 9p 

This article is from ‘Minutes of the Explosives Safety 
Seminar (22nd) Held in Anaheim, California on 26-28 
August 1986. Volume 1,’ AD-A181 274, p987-995. 


A series of tests has been performed in order to esti- 
mate the likelihood of a violent, destructive event oc- 
curring when the NASA Space Shuttle Solid Rocket 
Booster (SRB) abort system is deployed. The system 
utilizes a linear shaped charge to cut open the rocket 
casing. A series of minimum requirements or criteria 
have been established that are necessary for a deto- 
nation to be initiated. All the laboratory tests described 
here have been designed to obtain fundamental sensi- 
tivity data for the SRB propellant. These data are inde- 
pendent of the size of the propeliant grain. This repre- 
sents a new approach to the analysis of the possible 
hazards associated with the accidental ignition of solid 
rocket propellants. 


744,448 
N87-22709/6/GAR 

(Order as N87-22702 PC A99/E04) 
Martin Marietta Aerospace, New Orleans, LA. 
Transient Response for Interaction of Two Dynam- 
ic Bodies. 
A. Prabhakar, and L. G. Palermo. Apr 87, 23p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p175-198. 


During the launch sequence of any space vehicle com- 
plicated boundary interactions occur between the ve- 
hicle and the launch stand. At the start of the se- 
quence large forces exist between the two; contact is 
then broken in a short but finite time which depends on 
the release mechanism. The resulting vehicle re- 
sponse produces loads which are very high and often 
form the design case. It is known that the treatment of 
the launch pad as a second dynamic body is significant 
for an accurate prediction of launch response. A tech- 
nique was developed for obtaining loads generated by 
the launch transient with the effect of pad dynamics 
included. The method solves uncoupled vehicle and 


pad equations of motion. The use of uncoupled 
models allows the simulation of vehicle launch in a 
single computer run. Modal formulation allows a 
closed-form solution to be written, eliminating any 
need for a numerical integration algorithm. When the 
vehicle is on the pad the uncoupled pad and vehicle 
equations have to be modified to account for the con- 
Straints they impose on each other. This necessitates 
Sa ee tates Ese ee 
tion, using Lagrange multipliers to apply required 
constraints. As the vehicle lifts off the pad the coupling 
between the vehicle and the pad is eliminated point by 
point until the vehicle flies free. Results obtained by 
this method were shown to be in good agreement with 
observed loads and other analysis me . The re- 
sulting computer program is general, and was used 
without modification to solve a variety of contact prob- 
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N87-22711/2/GAR 
(Order as N87-22702 PC A99/E04) 
National Aeronautics and Administration, 
Hampton, VA. Langley Research Center. 
pe meee in the and Development of 
Station Scale 


P. . Mcgowan. Apr 87, + 

in NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Peeracten of Flexible Structures, 
p215-246. 


Preliminary work at Langley Research Center (LaRC) 
related to the ign, analysis and testing of a space 
station scale is reviewed. Included are some ra- 
tionale for f | the scale model program on space 
station and the ition of the model to achieve the 
program objectives. In addition, some considerations 
involved in ing a dynamics scale model, such as 
ground test f Ties sub-scale component fabrication 
and model replication vs. simulation are presented. Fi- 
nally, some related research areas currently ongoing 
at LaRC in support of scale model development are 
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N87-22721/1/GAR 
(Order as ere PC A99/MF E04) 
Rockwell International, Downey, C. 
Control 


——— Interaction {Payload Pointing 


Micro-G). 
C. R. Larson. Apr 87, 28p 
In NASA. Marshall Space Flight Center Structural Dy- 
—— a Control interaction of Flexible Structures, 
p457-484. 


A 203rd order simulation model was developed to 
evaluate the space station customer accommodation 

payload pointing and micro-g requirements. The simu- 

lation shows the pointing errors on the telescope are 
significantly smaller than at the base of the telescope. 
The pointing results could change when the paramet- 
ric studies are performed. The results show the micro- 
g requirement is met with an active isolation system. 
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N87-22733/6/GAR 
(Order as N87-22729 PC A99/MF E04) 
General Electric Co., Philadelphia, PA. Space Div. 
of Space Vibrations on 
of Gimbalied Payloads. 
87, 25p 


the Pointing 

R. O. Hughes. Apr 

In NASA. Marshall Space Flight Center Structural Dy- 

werteen Control interaction of Flexible Structures, 
1- \ 


A study of the interface problems between the Space 
Station Structure (vibrations) and the Payload Pointing 
Control System was undertaken. A major goal of the 
study was to identify any bounding factors that might 
limit the achievement of required pointing accuracies. 
A major result is that the space station will have a dis- 
turbance-rich environment and the background levels 
will be large enough to impact the pointing of some of 
the payloads. The need for an interface vibration spec- 
ification between the structure and the payloads was 
identified. 
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N87-22736/9/GAR 
(Order as N87-22729 PC A99/MF E04) 
Rockwell international, Downey, CA. 
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Preliminary Evaluation of a Reaction Control 
System for the Space Station. 

H. H. Woo, and J. A. Finley. Apr 87, 40p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p930-942. 


The challenge, ground rules and criteria, some of the 
Reaction Control System (RCS) concepts, classical 
and modern design analysis, and simulation results 
_ are applicable to the space station are present- 
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N87-22737/7/GAR 

(Order as N87-22729 PC A99/MF E04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
— Keel Space Station Control/Structures Inter- 


action Study. 
r- Ww. — F. J. Laliman, and P. A. Cooper. Apr 


In Naga. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p945-978. 


A study was made to determine the influence of truss 
bay size on the performance of the space station con- 
trol system. The objective was to determine if any con- 
trol problems existed during reboost and to assess the 
level of potential control/structures interaction during 
operation of the control moment gyros used for vertical 
stabilization. The models analyzed were detailed finite- 
element representations of the 5 meter and 9 foot 
growth versions of the 300 kW dual keel station. Re- 
Sults are presented comparing the performance of the 
reboost control system for both versions of the space 
station. Standards for comparison include flexible ef- 
fects at the attitude control sensor locations and flexi- 
ble contributions to pointing error at the solar collec- 
tors. Bode analysis results are presented for the atti- 
tude control system and control, structural, and damp- 
ing sensitivities are examined. 


744,454 
N87-22744/3/GAR 

(Order as N87-22729 PC A99/MF E04) 
Lockheed Engineering and Management Services Co., 
Inc., Houston, TX. 
en Op es ee es eee 


B. V. Rochon, and S. A. Scheer. Apr 87, 66p 
Contract NAS9-15800 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1095-1160. 


Among the significant sources of internal disturbances 
that must be considered in the design of space station 
vibration control systems are the loads induced on the 
structure from various crew activities. Flight experi- 
ment T013, flown on the second manned mission of 
Skylab, measured force and moment time histories for 
a range of preplanned crew motions and activities. 
This experiment has proved itself invaluable as a 
source of on-orbit crew induced loads that has allowed 
a space station ~—" function data base to be built. 
This will enable forced response such as acceleration 
and deflections, attributable to crew activity, to be cal- 
culated. The flight experiment, resultant database and 
structural model pre-processor, analysis examples and 
areas of combined research shall be described. 


744,455 
N87-22751/8/GAR 

(Order as N87-22729 PC A99/MF E04) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Space Station Structures and Dynamics Test Pro- 


4 M. Bugg, E. W. Ivey, C. J. Moore, and J. S. 
Townsend. Apr 87, 13p 

In Its Structural Dynamics and Control Interaction of 
Flexible Structures, p1319-1332 


The design, construction, and operation of a low-Earth 
orbit space station poses challenges for development 
and implementation of technology. One specific chal- 
lenge is the development of a dynamics test program 
for defining the space station design requirements, 
and identifying and characterizing phenomena affect- 
ing the space station's design and development. The 
test proposal, as outlined, is a comprehensive structur- 
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al dynamics program to be launched in support of the 
space station (SS). Development of a parametric data 
base and verification of the mathematical models and 
analytical analysis tools necessary for engineering 
support of the station's design, construction, and oper- 
ation provide the impetus for the dynamics test pro- 
gram. The four test phases planned are discussed: 
testing of SS applicable structural concepts; testing of 
SS prototypes; testing of actual SS structural hard- 
ware; and on-orbit testing of SS construction. 


744,456 
N87-22752/6/GAR 

(Order as N87-22729 PC A99/MF E04) 
Alabama Univ. in Huntsville. 


System for 

F.C. Liu. 87, 

Contract NGT-01-008-021 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1333-1366. Previously announced as N86-24535. 


The objective of this investigation is to make analytical 
determination of the acceleration produced by crew 
motion in an orbiting space station and define design 
parameters for the suspension system of microgravity 
experiments. A simple structural model for simulation 
of the |OC space station is proposed. Mathematical 
formulation of this model provides the engineers a 
simple and direct tool for designing an effective sus- 
pension system. 
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N87-23157/7/GAR 

(Order as N87-23156 PC A11/MF A01) 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


TAE (Transportable ee ay Executive) Plus: 
ees View of TAE in the Space Station 
M. Szcezur. Oct 86, 12p 

In Its Annual Users’ Conference (6th), p19-30. 


The use of the Transportable Applications Executive 
(TAE) for prototyping user interfaces has been the 
prime force behind the new TAE research and devel- 
opment work. The Data Systems Technology Division 
at GSFC is developing prototypes of user interfaces 
for different functions involved in the operation, analy- 
sis and data communication of space station payloads. 
TAE is a valuable prototyping tool because it enables a 
developer to build an entire application user interface 
model and run it without writing a single line of applica- 
tion code. One force driving new development is the 
need to update TAE’s user interface to support the 
latest interactive graphic device technology. The cur- 
rent TAE, TAE Classic, uses interface techniques de- 
signed for an 80x24 character monochrome alphanu- 
meric terminal, but does not effectively utilize features 
such as windowing, graphics, color, and selection de- 
vices available on newer workstations. To meet our 
needs, development of a TAE Plus began in FY-86 and 
involves augmenting TAE with three different sets of 
tools: a user interface toolkit; an application toolkit; 
and run-time service subroutines. A phased approach 
is being used to develop TAE Plus. in the first phase, 
we have met the needs of the user community and 
provided some support for rapid prototyping by devel- 

a TAE Facelift, which adds an enhanced TAE 
interface (with windowing, mouse interaction, pull- 
down menus, etc.) to a select set of graphic worksta- 
tions. The TAE Facelift allows many new concepts to 
be tested quickly for feedback and performance. In the 
second phase, a we gee user interface man- 
agement system, TAE Plus, will be built that supports 
the separation of interface from application, with the 
concomitant ability to prototype and rapidly change 
interfaces. This robust functionality will support, in an 
integrated manner, an application's development 
cycle from the prototype step through to the fully oper- 
ational system 
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N87-23159/3/GAR 
(Order as N87-23156 PC A11/MF A01) 
EROS Data Center, Sioux Falis, SD 
for a New Catalog and Associated 
ry it for the Land Analysis System 
(LAS). 


C. Greenhagen. Oct 86, 8p 


In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th) p53-60 
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Due to the larger number of different types of files 
used in an image processing system, a mechanism for 
file management beyond the bounds of typical operat- 
ing systems is necessary. The Transportable Applica- 
tions Executive (TAE) Catalog Manager was written to 
meet this need. Land Analysis System (LAS) users at 
the EROS Data Center (EDC) encountered some prob- 
lems in using the TAE catalog manager, including 
catalog corruption, networking difficulties, and lack of 
a reliable tape storage and retrieval capability. These 
problems, coupled with the complexity of the TAE 
catalog manager, led to the decision to design a new 
file management system for LAS, tailored to the needs 
of the EDC user community. This design effort, which 
addressed catalog management, label services, asso- 
ciated data management, and enhancements to LAS 
applications, is described. The new file management 
design will provide many benefits including improved 
system integration, increased flexibility, enhanced reli- 
ability, enhanced portability, improved performance, 
and improved maintainability. 


744,459 
N87-23161/9/GAR 

(Order as N87-23156 PC A11/MF A01) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
SOT (Solar Optical be way mtd ny Proto 
Windows. ee 


M. Stephens, D. Eike, E. Harris, and D. Miller. Oct 
86, 14p 
In Its Annual Users’ Conference (6th) p97-110. 


The development of the window interface extension 
feature of the Tran: Applications Executive 
(TAE) is discussed. This feature is being used to proto- 
type a space station payload interface in order to dem- 
onstrate and assess the benefits of using windows on 
a bit mapped display and also to convey the concept of 
telescience, the control and operation of space station 
payloads from remote sites. The prototype version of 
the TAE with windows operates on a DEC VAXstation 
100. This workstation has a high resolution 19 inch bit 
mapped display, a keyboard and a three-button 
mouse. The VAXstation 100 is not a stand-alone work- 
station, but is controlied by software executing on a 
VAX/8600. A short scenario was developed utilizing 
the Solar Optical Telescope (SOT) as an example pay- 
load. In the scenario the end-user station includes the 
VAXstation 100 plus an i analysis terminal used 
to display the CCD images. The layout and use of the 
prototype elements, i.e., the root menu, payload status 
window, and target acquisition menu is described. 


744,460 
N87-23163/5/GAR 

(Order as N87-23156 PC A11/MF A01) 
Science Applications Research, Lanham, MD. 
Overview of the b 
F. M. Irani. Oct 86, 
In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th), 9127-152. 


The Catalog Ma (CM) is being used at the God- 
dard Space Flight ter in conjunction with the Land 
Analysis System (LAS) ae under the Transport- 
able Applications Executive (TAE). CM maintains a 
catalog of file names for all users of the LAS system. 
The catalog provides a cross-reference between TAE 
user file names and fully qualified host-file names. It 
also maintains information about the content and 
Status of each file. A brief history of CM development is 
given and a description of naming conventions, cata- 
log structure and file attributes, and archive/retrieve 
Capabilities is presented. General user operation and 
the LAS user scenario are also discussed. 
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N87-23166/8/GAR 

(Order as N87-23156 PC A11/MF A01) 
Washington Univ., Seattle. 
Potential Medical Applications of TAE (Transport- 
able Applications Executive). 
J. B. Fahy, R. Kaucic, and Y. Kim. Oct 86, 14p 
In NASA. Goddard Space Flight Center Annual Users’ 
Conference (6th), p179-192. 


In cooperation with scientists in the University of 
Washington Medical School, a microcomputer-based 
image processing system for quantitative microscopy, 
called DMD1 (Digital Microdensitometer 1) was con- 
structed. In order to make DMD1 transportable to dif- 
ferent hosts and image processors, we have been in- 
vestigating the possibility of rewriting the lower level 


portions of DMD1 software using Transportable Appli- 
cations Executive (TAE) libraries and subsystems. If 
successful, we hope to produce a newer version of 
DMD1, called DMD2, running on an IBM PC/AT under 
the SCO XENIX System 5 operating system, using any 
of seven target image processors available in our labo- 
ratory. Following this implementation, copies of the 
system will be transferred to other laboratories with 
biomedical ee By integrating those 
applications into DMD2, we hope to eventually expand 
our system into a low-cost general purpose biomedical 
imaging workstation. This workstation will be useful not 
only as a self-contained instrument for clinical or re- 
search applications, but also as part of a large scale 
Digital Imaging Network and Picture Archiving and 
Communication System, (DIN/PACS). Widespread ap- 
plication of these TAE-based image processing and 
analysis systems should facilitate software exchange 
and scientific cooperation not only within the medical 
community, but between the medical and remote sens- 
ing communities as well. 
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N87-23674/1/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 
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Speculations on Future to Evolve 
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To Powerplants Aboard 

R. E. English. 1987, 29p NAS 1.15:89863, E-3530, 
NASA-TM-89863 

Presented at the Symposium on Space Nuclear Power 
Systems (4th), Albuquerque, NM., 12-16 Jan 87. Spon- 
sored by Sandia National Labs. 


The Space Station provides a unique, low-risk environ- 
ment in which to evolve new capabilities. In this way, 
the Space Station will grow in capacity, in its range of 
Capabilities, and its economy of operation as a labora- 
tory and as a center for space operations. a 
both Rankine and Brayton cycles, two concepts for 
solar dynamic power generation, now compete to 
power the station, this paper confines its attention to 
the Brayton cycle using a mixture of He and Xe as its 
working fluid. Such a Brayton powerplant to supply the 
Station's increasing demands for both electric power 
and heat has the potential to gradually evolve higher 
and higher performance by exploiting already-evolved 
materials (ASTAR-811C and molten-Li heat storage), 
its peak cycle temperature rising ultimately to 1 K. 
Adapting the station to exploit long tethers (200 to 300 
km long) could yield increases in payloads to LEO, to 
GEO, and to distant destinations in the solar system. 
Such tethering of the Space Station would not only re- 
quire additional power for electric propulsion but also 
would so increase nuclear safety that nuclear power- 
plants might provide this power. From an 8000-kWt 
SP-100 reactor, thermoelectric power generation 
could produce 300 kWe, or adapted solar-Brayton 
cycle, 2400 to 2800 kWe. 
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N87-23685/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
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Design, Development and Test of Shuttle/Centaur 
G-Prime Cryogenic Tankage Thermal Protection 
Systems. 

R. H. Knoll, P. N. Macneil, and J. E. one. May 
87, 42p NAS 1.15:89825, E-3473, NASA-TM-89825 
Contract NAS3-22901 

Presented at the Thermophysics Conference (22nd), 
Honolulu, HI., 8-10 Jun 87. Sponsored by AIAA. 


The thermal protection systems for the shuttle/Cen- 
taur would have had to provide fail-safe thermal pro- 
tection during prelaunch, launch ascent, and on-orbit 
operations as well as during potential abort. The ther- 
mal protection systems selected used a helium-purged 
polyimide foam beneath three rediation shields for the 
liquid-hydrogen tank and radiation shields only for the 
liquid-oxygen tank (three shields on the tank sidewall 
and four on the aft bulkhead). A double-walled vacuum 
bulkhead separated the two tanks. The liquid-hydro- 
gen tank had one 0.75-in-thick layer of foam on the 
forward bulkhead and two layers on the larger area 
sidewall. Full scale tests of the flight vehicle in a simu- 
lated shuttle cargo bay that was purged with gaseous 
nitrogen gave total prelaunch heating rates of 88,500 
Btu/hr and 44,000 Btu/hr for the liquid-hydrogen and - 
oxygen tanks, respectively. Calorimeter tests on a rep- 
resentative sample of the liquid-hydrogen tank side- 
wall thermal protection system indicated that the 
measured unit heating rate would rapidly decrease 





from the prelaunch rate of approx 100 Btu/hr/sq ft to a 
desired rate of less than 1.3 Btu/hr/sq ft once on orbit. 


744,464 
N87-23687/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

it in a Dual 


Optimization of Payload Mass 
Keel Station. 

M. J. Ferebee, and R. B. Powers. Mar 87, 23p NAS 
1.15:89051, NASA-TM-89051 


In order to keep a Space Station in a stable low-Earth 
orbit, angular momentum storage and translational at- 
titude control systems will have to be used. In order to 
minimize the size of these attitude control systems, the 
induced gravity gradient torque effects will have to be 
minimized. This can be done by minimizing the cross- 
products of inertia of the Station through the manage- 
ment of payload placement with the Station geometry. 
A derived and automated methodology is presented 
which utilizes mathematical nonlinear programming 
techniques. An optimal arrangement of a set of five 
payloads on a Dual Keel Space Station was found that 
minimized the cross products of inertia and thus the 
required controllability resources. 


744,465 

N87-23690/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research “ 


Large 


J. W. Mildice, K. E. Schreiner, and F. Wolff. 1987, 8p 
NAS 1.15:89926, E-3629, NASA-TM-89926 

Prepared for presentation at the Intersociety Energy 
Conversion Engi ——) Conference (22nd), Philadel- 
phia, PA., 10-14 ons Cosponsored by AIAA, ANS, 
ASME, SAE, IEEE, ACS, and AICHE. 


Addressed is a class of resonant power processing 
equipment designed to be used in an integrated 
frequency (20 KHz domain), utility power system for 
large, multi-user spacecraft and other aerospace vehi- 
cles. It describes a hardware approach, which has 
been the basis for parametric and physical data used 
to justify the selection of high frequency ac as the 
PMAD baseline for the space station. This paper is 
part of a larger effort undertaken by NASA and Gener- 
al Dynamics to be sure that all potential space station 
contractors and other aerospace power system de- 
signers understand and can comfortably use this tech- 
nology, which is now widely used in the commercial 
sector. In this paper, we will examine control require- 
ments, stability, and operational modes; and their 
hardware impacts from an a system point of 
view. The current space station PMAD system will pro- 
vide the overall requirements model to develop an un- 
derstanding of the performance of this type of system 
with regard to: (1) regulation; (2) power bus stability 
and voltage control; (3) source impedance; (4) tran- 
sient response; (5) power factor effects, and (6) limits 
and overloads. 
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N87-23695/6/GAR PC AO5/MF A01 

— International, Canoga Park, CA. Rocketdyne 
nV. 

Space Station Wp-04 Power System. Volume 1. Ex- 

ecutive Summary. 

Study rept. (Final), 

G. J. Hallinan. 19 Jan 87, 92p NAS 1.26:179587, 

FSR-DR-15, NASA-CR-179587 

Contract NAS3-24666 


Major study activities and results of the phase B study 
contract for the preliminary design of the space station 
Electrical Power System (EPS) are summarized. The 
areas addressed include the general system design, 
man-tended option, automation and robotics, evolu- 
tionary growth, software development environment, 
advanced development, customer accommodations, 
operations planning, product assurance, and design 
and development phase planning. The EPS consists of 
a combination photovoltaic and solar dynamic power 
generation subsystem and a power management and 
distribution (PMAD) subsystem. System trade studies 
and costing activities are also summarized. 
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N87-23696/4/GAR PC A24/MF A01 
Rockwell International, Canoga Park. CA. Rocketdyne 
Div 
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Space Station Wp-04 Power System. Volume 2. 
Results. 


Study : 

Study rept. (Final), 

G. J. Hallinan. 19 Jan 87, 556p NAS 1.26:179587, 
FSR-DR-15, NASA-CR-179587 

Contract NAS3-24666 


Results of the phase B study contract for the definition 
of the space station Electric Power System (EPS) are 
presented in detail along with backup information and 
supporting data. Systems analysis and trades, prelimi- 
nary design, advanced development, customer ac- 
commodations, operations planning, product assur- 
ance, and — and development phase planning 
are addressed. The station is a hybrid approach 
which provides user power of 25 kWe from the photo- 
voltaic subsystem and 50 kWe from the solar dynamic 
subsystem. The electric £ gewed is distributed to users 
as a utility service; single phase at a frequency of 20 
kHz and voltage of 440VAC. The solar array NiH2 bat- 
teries of the photovoltaic subsystem are based on 
commonality to those used on the co-orbiting and 
solar platforms. 


744,468 

N87-23994/3/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Thermal Stress of Space Shuttle Orbiter 
Wing Skin Panel Protection 

W. L. Ko, and J. M. Jenkins. Mar 87, 26p NAS 
1.15:88276, H-1382, NASA-TM-88276 


= thermal stress analysis of the space shuttle 

on TP) we panel and the thermal protection 
ame ) was performed. The heated skin panel 
analyzed was rectangular in shape and contained a 
small square cool region at its center. The wing skin 
immediately outside the cool region was found to be 
close to the state of elastic instability in the chordwise 
direction based on the conservative temperature distri- 
bution. The wing skin was found to be quite stable in 
the spanwise direction. The potential wing skin thermal 
instability was not severe lh to tear apart the 
strain isolation pad (SIP) layer. Also, the preflight ther- 
mal stress analysis was performed on the TPS tile 
under the most severe temperature gradient during the 
simulated reentry heating. The tensile thermal stress 
induced in the TPS tile was found to be much lower 
than the tensile str: of the TPS material. The ther- 
mal bending of the TPS tile was not severe enough to 
cause tearing of the SIP layer. 


744,469 

N87-24162/6/GAR PC A03/MF A01 
National Research Council, Washington, DC. 
Guidelines for Noise and Vibration Levels for the 
Space Station. 

Jun 87, 39p NAS 1.26:178310, NASA-CR-178310 
NASA ORDER L-76724-B 


Human habitability noise and vibration guidelines for 
the Space Station are presented. These were devel- 
oped by a working group of experts established by the 
Committee on Hearing, Bioacoustics, and Biomechan- 
ics (CHABA) of the National Research Council's Com- 
mission on Behavioral and Social Science and Educa- 
tion. Noise exposure limits are suggested that will 
permit adequate speech communication, sleep, and 
hearing safety. Vibration exposure limits are suggested 
which will provide adequate comfort and permit ade- 
quate task performance. These are provided for guid- 
ance only for setting criteria. The exact criteria will 
depend on Space Station design and duty cycles. 


Space Launch Vehicles & Support 
Equipment 
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N87-23675/8/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
ice/Frost/Debris Assessment for Space Shuttle 
Mission STS-32 (61-C). 

C. G. Stevenson, G. N. Katnik, and R. F. Speece. 20 
Jan 86, 96p NAS 1 15:89192, NASA-TM-89192 


An Ice/Frost/Debris assessment was conducted for 
Space Shuttle Mission STS-32 (61-C). This assess- 
ment begins with debris inspections of the flight ele- 
ments and launch facilities before and after launch 


744,474 


Ice/Frost formations are calculated during cryogenic 
loading of the external tank followed by an on-pad as- 
sessment of the Shuttle vehicle and pad at T-3 hours 
in the countdown. High speed films are reviewed after 
taunch to identify Ice/Frost/Debris sources and inves- 
tigate potential vehicle damage. The Ice/Frost/Debris 
conditions and their effects on the Space Shuttle are 
documented. 


744,471 
N87-23830/9/GAR 
(Order as N87-23828 PC A06/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Spacecraft Mass Trade-Offs Versus Radio-Fre- 
Power and Antenna Size at 8 GHz and 32 


C. E. Gilchriest. 15 May 87, 13p 
In Its the Telecommunications and Data Acquisition 
Report p21-33. 


The purpose of this analysis is to help determine the 
relative merits of 32 GHz over 8 GHz for future deep 
space communications. This analysis is only a piece of 
the overall analysis and only considers the downlink 
communication mass, power, and size comparisons 
for 8 and 32 GHz. Both parabolic antennas and flat- 
plate arrays are considered. The Mars Sample Return 
mission is considered in some detail as an example of 
the tradeoffs involved; for this mission the mass, 
power, and size show a definite advantage of roughly 
2:1 in using the 32 GHz over 8 GHz. 


744,472 
N87-23831/7/GAR 
(Order as N87-23828 PC A06/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Use of a 2.3-GHz Traveling-Wave Maser on the 
Antenna. 


USUDA 64-Meter 

D. Neff. 15 May 87, 7p 

In Its the Telecommunications and Data Acquisition 
Report p34-40. 


A 2.3 GHz traveling-wave maser/closed-cycle refriger- 
ation system was installed on the 64 m antenna at 
Usuda, Japan. This was done to evaluate the beam- 
waveguide antenna noise performance, and to support 
the International Cometary Explorer's (ICE's) comet 
flyby mission. System noise temperature at 2270 MHz 
was measured to be 15 K, including the maser noise 
contribution of 2.5 K. Maser installation and noise per- 
formance are described. The Usuda 64 m antenna is 

igh quality with a system operating noise tempera- 


ture better than the DSN 64 m antennas. 


744,473 
N87-23833/3/GAR 
(Order as N87-23828 PC A06/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
DSN (beep Network 


T 
D. H. Brown, and W. J. Hurd. 15 May 87, 17p 
In Its the Telecommunications and Data Acquisition 
Report p48-66. 


A breadboard Advanced Receiver for use in the Deep 
Space Network was designed, built, and tested in the 
laboratory. Field testing was also performed during 
Voyager Uranus encounter at DSS-13. The develop- 
ment of the breadboard is intended to lead towards 
implementation of the new receiver throughout the 
network. The receiver is described on a functional 
level and then in terms of more specific hardware and 
software architecture. The results of performance 
tests in the laboratory and in the field are given. Finally, 
there is a discussion of suggested improvements for 
the next phase of development. 


744,474 
N87-23834/1/GAR 

(Order as N87-23828 PC A06/MF A01) 
Jet Propulsion Lab., Pasadena, CA. 
Results of Using the Global Positioning System to 
Maintain the Time and Frequency Synchronization 
in the Deep Space Network 
P. A. Clements, A. Kirk, and R. Unglaub. 15 May 87, 


6p 
In Its the Telecommunications and Data Acquisition 
Report p67-72 


There are two hydrogen maser clocks located at each 
signal processing center (SPC) in the DSN. Close co- 
ordination of the time and frequency of the SPC clocks 
is needed to navigate spacecraft to the outer planets 
A recent example was the Voyager spacecraft’s en- 


October 1, 1987 267 





SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


counter with Uranus in January 1986. The clocks were 
adjusted with the goal of minimizing time and frequen- 
cy offsets between the SPCs at encounter. How time 
and frequency at each SPC is estimated using data 
acquired from the Global Positioning System Timing 
Receivers operating on the NBS-BIH (National Bureau 
of Standards-Bureau International de I’Heure) tracking 
schedule is described. These data are combined with 
other available timing receiver data to calculate the 
time offset estimates. The adjustment of the clocks is 
described. It was determined that long range hydrogen 
maser drift is quite predictable and adjustable within 
limits. This enables one to minimize time and frequen- 
cy differences between the three SPCs for many 
months by matching the drift rates of the three stand- 
ards. Data acquisition and processing techniques 
using a Kalman filter to make estimates of time and 
frequency offsets between the clocks at the SPCs and 
UTC(NBS) (Coordinated Universal Time realized at 
NBS) are described. 


Spacecraft Trajectories & Flight 
Mechanics 
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N87-23583/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 


Hypersonic Coefficients and Con- 


Aerodynamic 
vection Flow Estimation in a HERMES Type 


Project. 

C. Pollak. May 87, 41p NAS 1.77:20019, NASA-TT- 
20019 

Contract NASW-4005 

Trans. into English of ‘Prevision en Hypersonique des 
Coefficients Aerodynamiques et des Flux de Convec- 
tion dans un Projet Type HERMES’ Les Mureaux 
(France). Original language document was announced 
as N86-31540. Trans. by Kanner (Leo) Associates, 
Redwood City, CA. 


An analysis of all the experimental and computation 
requirements of the HERMES project is presented. 
The discussion includes the influence of the upper at- 
mosphere composition and possible chemical reac- 
tions, the information collected in Orbiter experiments, 
the possibility of utilizing plasma generators and CF4 in 
wind tunnel tests, the development of parabolized 
Navier-Stokes models and solutions, and the comput- 
ing Capacity requirements. 
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N87-23671/7/GAR PC A06/MF AO01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Cospas-Sarsat Satellite Orbit Predictor, Volume 9. 
Technical memo. Apr-Oct 87, 

M. L. Friedman. Apr 87, 105p NAS 1.15:85015, 
REPT-87-B-0289, NASA-TM-85015 


The satellite orbit predictor is a graphical aid for deter- 
mining the relationship between the satellite (SARSAT 
or COSPAS) orbit, antenna coverage of the spacecraft 
and coverage of the Local User Terminal (LUTs). The 
predictor allows the user to quickly visualize if a select- 
ed position will probably be detected and is composed 
of a base map and a satellite track overlay for each 
satellite. Additionally, a table of equator crossings for 
each satellite is included. The table of satellite equator 
crossings contains the zulu date/time group that a sat- 
ellite will cross the equator northbound, the orbit 
number, and the longitude that it will cross the equator. 


Unmanned Spacecraft 
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AD-A181 399/7/GAR 
S-Cubed, La Jolla, CA 


PC A02/MF A01 
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Importance of Accurate Secondary Electron 
Yields in Modeling Spacecraft Charging. 

Technical rept., 

|. Katz, M. J. Mandell, G. A. Jo ard, and M. S. 
Gussenhoven. May 86, 25p R-87-8474, 
SCIENTIFIC-2, AFGL-TR-87-0022 

Contract F19628-86-C-0056 


Spacecraft charging has commonly been attributed to 
electrons with several kilovolts of energy impinging 
upon spacecraft surfaces. Recent experimental evi- 
dence from the SCATHA satellite has shown that 
charging correlates well with electrons of energies 
eater than 30 keV. In this paper it is shown that the 
ATHA observations are consistent with the model 
of charging in which a satellite is immersed in a Max- 
wellian plasma, particle collection is orbit limited, and 
dominant surface effects are the emission of second- 
ary and backscattered electrons. The energy depend- 
ence of the secondary yield for multi-kilovolt incident 
electrons determines the charging threshold. In the 
past, inadequate representations of the secondary 
yield have led experimenters to question the validity of 
the charging model. The accuracy of the secondary 
electron yield formulation based on electron tet, 
oo. ee as the one in the NASCAP and 
oe . gives good agreement with the 
results. ray Maxwellian representation of the 
pane ate nn plasma is justified by choosing effec- 
tive temperatures and densities that minimize the error 
in calculated charging current densities. 


744,478 


AD-A181 456/5/GAR 
S-Cubed, La Jolla, CA. 
Analytic and Observational Approaches to Space- 
craft Auroral Caarging. 

Technical rept., 

T. G. Barker. Nov 86, 47p SSS-R-87-8377, 
SCIENTIFIC-1, AFGL-TR-87-0021 

Contract F19628-86-C-0056 


PC A03/MF A01 


The objective of this report is to present a set of com- 
putational tools which can be used to process large 
quantities of observations of auroral electron and ion 
fluxes to yield estimates of the likelinood of spacecraft 
charging. The tools and procedures would be tested 
on DMSP observations of environments and 
spacecraft charging, and then be used to predict the 
levels of charging for the shuttle in polar orbits. We 
have presented two approaches. The first approach, 
the subject of Section Il, is to fit the observed spectra 
to analytic functions which can then be manipulated to 
find the charging potential. The analytic functions pro- 
posed by Fontheim, et al., (1985), to represent elec- 
tron flux spectra, are parameterized by a set of observ- 
able physical parameters. The second approach, de- 
scribed in Section Ill, is to numerically integrate the ob- 
servations directly. The second approach is more ap- 
propriate for large numbers of spectra, while the first 
provides physical parameters which give insight to the 
nature of the precipitating electron environment. The 
appendix of this report is a user's manual for the com- 
puter programs which perform these tasks. 
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AD-A181 488/8/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 
namic Analysis of the Flexible Boom in the N- 
Satellite. 
Master's thesis, 
C. S. Kang. Mar 87, 149p 


Accurate ocean data is essential for successful fleet 
operation. The N-ROSS Satellite, which is being devel- 
oped for this mission, will carry a Low Frequency 
Microwave Radiometer (LFMR). The LFMR consists of 
large flexible reflector and boom and spins at 15 r.p.m. 
The effects of the flexibility of the boom, the spin-up 
procedure and the structural damping on the pointing 
error of the LFMR are investigated by performing the 
dynamic simulation using the Cwamic Simulation Lan- 
guage. Two cases of boom material, Aluminum Alloy 
and the Graphite/epoxy composite material, are ana- 
lyzed and the results are compared. The simulation 
and analysis results are presented in graphical forms. 
(Author) 
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AD-A181 534/9/GAR 
S-Cubed, La Jolla, CA. 


PC A03/MF A01 


Importance of Accurate Secondary Electron 
Yields in Modeling Spacecraft Charging. 

Technical rept., 

|. Katz, M. J. Mandell, G. A. J ard, and M. S. 
Gussenhoven. May 86, 26p R-87-8474, 
SCIENTIFIC-2, AFGL-TR-87-0022 

Contracts F19628-82-C-0081, F19628-86-C-0056 


Spacecraft charging has commonly been attributed to 
electrons with several kilovolts of energy impinging 
upon spacecraft surfaces. Recent experimental evi- 
dence from the SCATHA satellite has shown that 
charging correlates well with electrons of energies 
ar than 30 keV. In this paper it is shown that the 
ATHA observations are consistent with the model 
of charging in which a satellite is immersed in a Max- 
wellian plasma, particle collection is orbit limited, and 
dominant surface effects are the emission of second- 
ary and backscattered electrons. The energy depend- 
ence of the secondary yield for multi-kilovolt incident 
electrons determines the charging threshold. In the 
past, inadequate representations of the secondary 
yield have led experimenters to question the validity of 
the So The accuracy of the 
electron y formulation based on electron ort, 
power, such as the one in the NASCAP and 
o ing codes, gives good agreement with the 
ATHA results. A Maxwellian representation of the 
Saaeaame heric plasma is justified by choosing effec- 
tive temperatures and densities that minimize the error 
in calculating charging current densities. Keywords: 
Spacecraft charging, Secondary electrons; POLAR an- 
alytical modeling. 
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AD-A181 798/0/GAR PC AO5/MF AO1 

Naval Postgraduate School, Monterey, CA. 
Simulation of a —~~.aanes Single-Ele- 

ment Flexible Spacecraft Boom 

Master's thesis, 

R. S. Laufenberg. Mar 87, 91p 


The requirement to develop a space based remote 
ocean sensing platform exists within the Department 
of the Navy. This project models a satellite subsystem 
with structural flexibility utilizing the Equivalent Rigid 
Link System (ERLS). Dynamic analysis with computer 
simulation is presented for a simple flexible boom ro- 
tating in three dimensions with and without a point 
mass at the boom tip. Keywords: Theses; Flexible ma- 
nipulators; Equations of motion. (Author) 
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N87-22703/9/GAR 

(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Status of the Mast E: 
B. R. Hanks, A. Fontana, and J. L. Allen. Apr 87, 28p 
In NASA. Marshall Space Flight Center Structural Dy- 
— and Control Interaction of Flexible Structures, 
p29-56. 


Many sophisticated mathematical control techniques 
for flexible structures have been devised. The basic 
problem is that most of them require a relatively accu- 
rate mathematical model of the system under control 
including the dynamics of both the structure and the 
control system components. Obtaining such a model 
for either subsystem traditionally has required great 
effort including a significant validation step based on 
test data. Because of the quantum increase in com- 
plexity over proven methods, promising techniques for 
the control of flexible structures must be validated in 
actual hardware experiments before committing to 
their use in actual spacecraft missions. The Mast ex- 
periment system serves as a focus for such validation. 
It is the first in a series of experiments under the Con- 
trol of Flexible Structures (COFS) Program at the 
NASA Langley Research Center. The Mast experiment 
is a Combination of ground tests, orbital flight test, and 
analysis of a deployable beam under the COFS pro- 
gram. It provides a vehicle for research in structures, 
structural dynamics, and control issues. 
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N87-22704/7/GAR 
(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
a. AL. George C. Marshall Space Flight 
nter 





Structures Ground E 
cman _Syese xperiment 


H. B. Waites. Apr 87, 27p 
In Its Structural Dynamics and Control interaction of 
Flexible Structures, p57-84. 


NASA Marshall Space Flight Center has age 

facility in which closed loop control of Lar 

Structures (LSS) can be demonstrated ai nd veriiied. 
The main objective of the facility is to verify LSS con- 
trol system techniques so that on-orbit performance 
can be ensured. The facility consists of an LSS test 
article or payload which is connected to a 3-axis angu- 
lar pointing mount assembly that provides control 
torque commands. The angular pointing mount assem- 
bly is attached to a base excitation system which will 
simulate disturbances most likely to occur for Orbiter 
and DOD payloads. The control computer contains the 
calibration software, the reference systems, the align- 
ment procedures, the telemetry software, and the con- 
trol algorithms. The total system is suspended in such 
a fashion that the LSS test article has the characteris- 
tics common to all LSS. 


744,484 
N87-22705/4/GAR 

(Order as N87-22702 PC A99/MF E04) 
Air Force Rocket Propulsion Lab., Edwards AFB, CA. 
Identification of Large Space Structures: A State- 
of-Practice Report. 
Apr 87, 15p 
In NASA. Marshall Space Flight Center Structural Dy- 
neon and Control Interaction of Flexible Structures, 


An outline of this work is presented. It begins with a 
schematic flow diagram and a logical flow diagram of 
the identification process for large space structures 
(LSS). Next, the task is defined by a structure model 
definition. A matrix polynomial formulation with a node 
displacement equation and a state variable formula- 
tion with node displacement and velocities are out- 
lined. Further outlined is the identification of LSS on 
orbit; modeling errors and uncertainties; verification 
and validation of model; and noise, computations, and 
data collection. 


744,485 
N87-22706/2/GAR 

(Order as N87-22702 PC A99/E04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Microprocessor trolied Proof-Mass Actuator. 
G. C. Horner. Apr 87, 17p 
In NASA. Marshall Space Flight Center Structural Dy- 
— = Control Interaction of Flexible Structures 
p101-118. 


The objective of the microprocessor controlled proof- 
mass actuator is to develop the capability to mount a 
small programmable device on laboratory models. 
This capability will allow research in the active control 
of flexible structures. The approach in developing the 
actuator will be to mount all components as a 

unit. All sensors, electronic and control devices will 
mounted with the actuator. The goal for the force 
output capability of the actuator will be one pound 
force. The programmable force actuator developed 
has approximately a one pound force capability over 
the usable frequency range, which is above 2 Hz. 


744,486 
N87-22712/0/GAR 

(Order as N87-22702 PC A99/E04) 
Jet Propulsion Lab., Pasadena, CA. 
Verification of Large Beam-Type Space Struc- 
tures. 
C. Shih, J. C. Chen, and J. A. Garba. Apr 87, 7p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p247-254. 


The verification approach of large beam type space 
structures is verified. The proposed verification ap- 
proach consists of two parts. The first part is to remove 
the gravity effect on the tested substructure and to 
identify the on-orbit dynamic characteristics of the sub- 
structure by using the measurements of the ground 
test. A scaling law is also established to define the criti- 
cal length of the structure which can be tested in 1-g 
field without incurring a buckling problem. The second 
part is to develop an adequate scaling law to extrapo- 
late the dynamic characteristics of the prototype struc- 
ture by using results from the substructure. The verifi- 
cation approaches are demonstrated on two typical 


structural configurations, the feed support structure of 
a wrap-rip antenna and a candidate shuttle flight ex- 
periment. The results indicate that it is practical to 
verify the on-orbit dynamic characteristics of these 
structures by using the proposed approach. 


744,487 
N87-22713/8/GAR 

(Order as N87-22702 PC A99/MF E04) 
Jet Propulsion Lab., Pasadena, CA. 
Verification of Flexible Structures by Ground Test. 
B. K. Wada, and C. P. Kuo. Apr 87, 1 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p255-274. 


The validation of math models of large space struc- 
tures (LSS) by foes tests is attempted. Concepts for 
two types of are presented: continuous type and 
linked subsystems. It was concluded that ground test 
which simulate space conditions are not entirely reli- 
able, that there should be an integration of testing and 
analyses, which then should be validated with ‘a- 
tory and flight experiments. 


744,488 
N87-22714/6/GAR 

(Order as N87-22702 PC A99/MF E04) 
Air Force Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
Optimum 


Mix of Passive and Active Control of 


Space Structures. 
Dr Rogers, and K. Richards. Apr 87, 17p 
in NASA. Marshall Space Flight Center Structural Dy- 
— “vy Control Interaction of Flexible Structures, 
p27 


The objective of this research was to test vibration 
suppression (settling time and jitter) of a large space 
structure (LSS) characterized by low frequency high 
global! vioration modes. Five percent passive oe 
in a large truss was analyzed, tested and correlated 
representative system article re-target analysis shows 
that modest levels of passive damping dramatically 
reduce the control energy required. LSS must i 

rate passive damping from the outset. The LSS system 
performance will not be met by either active or passive 
damping alone. 


744,489 
N87-22715/3/GAR 
(Order as N87-22702 PC A99/MF E04) 
Control Dynamics Co., Huntsville, AL. 
One Controller at a Time (1-CAT): A Mimo Design 


JR. tance ‘and J. C. Lucas. Apr 87, 41p 


In NASA. Marshall Space Flight ter Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p293-334. 


The One Controller at a Time (1-CAT) met = 
ene be oy digital controllers for Large Space 
tures (LSS's) is introduced and iustrated. The flexible 
mode problem is first discussed. Next, desirable fea- 
tures of a LSS control system in methodology are 
delineated. The 1-CAT approach is presented, alo’ 
with an analytical technique for carrying out the 1-CA 
process. Next, 1-CAT is used to ign digital control- 
lers for the proposed Space Based Laser (SBL). Final- 
ly, the SBL design is evaluated for dynamical perform- 
ance, noise rejection, and robustness. 


744,490 
N87-22717/9/GAR 

(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Space Administration, 
Hampton, VA. —— Research Center. 
Status Report and rene | Results of the 

Control Laboratory Experiment. 

J. P. Williams. Apr 87, 39p 
In NASA. Marshall cant Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p359-398. 


The Spacecraft Control Laboratory Experiment 
(SCOLE) was conceived to provide a physical test bed 
for investigation of control techniques for large flexible 
spacecraft. The SCOLE problem is defined as two 
design challenges. The first challenge is to design con- 
trol laws for a mathematical model of a large antenna 
attached to the space shuttle by a long flexible mast. 
The second challenge is to design and implement a 
control scheme on a laboratory representation of the 
structure modelled in the first part. Control sensors 


744,493 
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and actuators are typical of those which the control 
designer would have to deal with on an actual space- 
craft. The primary control processing computer is rep- 
resentative of the capacity and speed which may be 
expected in actual flignt computers. A brief description 
is given of the laboratory apparatus along with some 
preliminary results of structural dynamics tests and ac- 
tuator effectiveness tests. 


744,491 
N87-22718/7/GAR 
(Order as N87-22702 PC A99/MF E04) 
ne ee Co., Seattle, WA. 
Fle: Spacecraft Simulator. 
Apr 87, 18p 
In NASA. Marshall Space Flight Center Structural Dy- 


namics and Control Interaction of Flexible Structures, 
p399-416. 


Verification of control algorithms for flexible spacecraft 
—— be done “~ through simulation and test; these 

‘e necessary to understand control/ structure interac- 
tion (C/SI) a to design robust controllers for 
future spacecraft. The persued is to develop 
a low-cost facility which simulates the fundamental 
problem of C/SI; and to provide accessibility for de- 
Signs so that experience can be gained in applying var- 
ious multivariable control design methods to an actual 
Structure. A test facility is being constructed with test 
elements that provide 3 rigid body and 6 flexible 
modes, all in the horizontal plane, with frequencies 
below 2.5 Hz. The control force actuator are on/off air 
jets with sensing by optical displacement sensors. 
Loop closure is ——_ by a digital computer with 
control ms designed using the IAC and 
MATRIX-X. 


744,492 
N87-22722/9/GAR 
(Order as N87-22702 PC A99/MF E04) 
National Aeronautics and Administration, 
— AL. George C. Marshall Space Flight 
ter. 


RW. Schock Wr Tp 


In Its Structural Dynamics and Control Interaction of 
Flexible Structures, p487-504. 


The purpose of the Solar Array Flight Dynamic Experi- 
ment (SAFDE) is to demonstrate the feasibility of on- 
orbit measurement and ground oy of large 
space structures’ dynamic characteristics. it defini- 
tion or verification pas the dynamic characteristic 
accuracy required for contro! systems use. An illumina- 
tion/measurement system was developed to fly on 
space shuttle flight STS-41D. The system was de- 
signed to dynamically evaluate a jarge solar array 
called the Solar Array Flight Experiment (SAFE) that 
had been scheduled for this flight. The SAFDE system 
consisted of a set of laser diode illuminators, retrore- 
flective targets, an intelligent star tracker receiver and 
the associated equipment to power, condition, and 
record the results. In six tests on STS-41D, data was 
successfully acquired from 18 retroreflector targets 
and ground processed, post flight, to define the solar 
array's dynamic characteristic. The flight experiment 
proved the viability of on-orbit test inition of large 
space structures dynamic characteristics. Future large 
space structures controllability should be greatly en- 
hanced by this capability. 


744,493 
N87-22723/7/GAR 
(Order as N87-22702 PC A99/MF E04) 
Boeing Aerospace Co., Seattle, WA. 
Precision Pointing and Control of Flexible Space- 


M. H. Bantell. Apr 87, 33p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p505-538. 


The problem and long term objectives for the precision 
pointing and control of flexible spacecraft are given. 
The four basic objectives are stated in terms of two 
principle tasks. Under Task 1, robust low order control- 
lers, improved structural modeling methods for control 
applications and identification methods for structural 
dynamics are being developed. Under Task 2, a lab 
test experiment for verification of control laws and 
system identification algorithms is being developed. 
For Task 1, work has focused on robust low order con- 
troller design and some initial considerations for struc- 
tural modeling in control applications. For Task 2, work 
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has focused on e design and fabrication, 
along with sensor selection and initial digital controller 
implementation. Conclusions are given. 


(Order as N87-22729 PC A99/MF 4 


Community. 

C. R. Keckler, and J. S. Pyle. Apr 87, 4 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 


p789-840. 


The Control of Flexible Structures |i (CPFS) pr 
a complex and ambitious undertaking which 


ground 

testing issues, which are also applicable to other large 

space structure programs being contemplated. This 

Sa of controls and struc- 
dynamic considerations. Several 


actuator development and ground tesing echmques 
for system evaluation and on-orbit performance pr 
diction and verification. This program offers an oppor 
tunity for the integration of several disciplines to 
produce technology advances which will benefit many 
future programs. 


744,495 
N87-22734/4/GAR 

(Order as N87-22729 PC A99/MF E04) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Maneuvering and Vibration Controi of Flexible 


Spacecraft. , 

L. Meirovitch, and R. D. Quinn. Apr 87, 13p 

Contract NAG1-225 

In NASA. Marshall Space Flight Center Structural Dy- 
wueraen. and Control Interaction of Flexible Structures, 


Equations of motion, control strategy, perturbation, 
rigid-body maneuvers, quasi-modal equations, and vi- 
bration control are discussed for flexible spacecraft. 


744,496 
N87-22735/1/GAR 
(Order as N87-22729 PC A99/MF E04) 


Center. 
TREETOPS Simulation of the Hubble Space Tele- 
Interaction. 


Wy EF 
J.P. ey. Apr 87, 21p 


In Its Structural Dynamics and Control interaction of 
Flexible Structures, p881-902. 


Virtually any project dealing with the control of a Large 
a Structure (LSS) will involve some level of verifi- 
a digital computer simulation. While the Hubble 


might not normally be included in a 

of LSS, it is presented to highlight a recent- 

¥ simulation and analysis program named 

REET . TREETOPS provides digital simulation, 

linearization, and control system interaction of flexible, 

multibody spacecraft which admit to a point-connected 

tree topology. The HST application of TREETOPS is 

intended to familiarize the LSS community with TREE- 

TOPS by presenting a user perspective of its key fea- 
tures. 


744,497 
N87-22740/1/GAR 
(Order as N87-22729 PC A99/MF E04) 

National Aeronautics and Space Administration, 
Hampton, VA. Lai Research Center. 

Control Experiment for a Flexible Panel. 
J. Juang. Apr 87, 20p 
In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control interaction of Flexible Structures, 
p1013-1032. 


Technology areas are identified in which better analyti- 
cal and/or experimental methods are needed to ade- 
quately and accurately control the dynamic responses 
of multibody space platforms such as the space sta- 
tion. A generic space station solar panel is used to ex- 
perimentally evaluate current control technologies. 
Active suppression of solar panel vibrations induced 
by large angle maneuvers is studied with a torque actu- 
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ator at the root of the solar panel. These active sup- 
pression tests will identify the hardware requirements 
and adequacy of various controller designs. 


744,498 
N87-22741/9/GAR 

(Order as N87-22729 PC A99/MF E04) 
Harris Corp., Melbourne, FL. Government Aerospace 


Systems Div. 
oan ign Synthese: Projection (MEOP) 


B.C yand. and BBerst 87, 
im NA Il Space Sn Sinsctoras Dy- 


namics and Control Interaction of Flexible Structures, 
p1033-1070. 


The underlying philosophy and motivation of the opti- 
mal projection/maximum entropy (OP/ME) stochastic 

and reduced control design methodology for 
high systems with parameter uncertainties are 
discussed. The OP/ME design equations for reduced- 
order dynamic compensation i the effect of 
parameter uncertainties are reviewed. The ition 
of the to several Large Space Structures 
— problems of representative complexity is illus- 
trated. 


744,499 
N87-22743/5/GAR 
(Order as N87-22729 PC A99/MF E04) 
Auburn Univ., AL. ~~ of E 
New Control in 


Space 

K. Kumar, and J. E. yo Apr 87, 2.7, 0p 

In NASA. Marshall tructural Dy- 
namics and Control aan of Flexible Structures, 
p1079-1094. 


An approach for augmenting vibration damping char- 
acteristics in space structures with large panels is pre- 
sented. It is based on generation of bending moments 
rather than forces. The moments are generated using 
bimetallic strips, suitably mounted at selected stations 
on both sides of the large panels, under the infuence 
of differential solar heating, giving rise to thermal 
ents and stresses. The collocated angular 
=e with mini-servos to 
ite the control moments by fli the bimetallic 
ee. A simple computation of the rate of dissipation 
of vibrational energy is undertaken to assess the effec- 
tiveness of the proposed approach. 


744,500 
N87-22745/0/GAR 

ag as N87-22729 PC A99/MF E04) 
Jet Sata .. Pasadena, CA. 


Flexible Structures with 


Impulsive Loads. 

M. Zak. Apr 87, 17p 

In NASA. Marshall Space Flight Center Structural Dy- 
es Control Interaction of Flexible Structures, 
p1161- 


The characteristic wave approach is developed as an 
alternative to modal methods which may lead to signifi- 
cant errors in the presence of impulsive or concentrat- 
ed loads. The method is applied to periodic structures. 
Some special phenomena like cumulation effects and 
transitions to ergodicity are analyzed. 


744,501 
N87-22750/0/GAR 
(Order as N87-22729 PC A99/MF E04) 
National Aeronautics and Space Administration, 
2 maga AL. George C. Marshall Space Flight 
iter. 
System identification for Large Space Structure 
Assessment. 


J. C. Chen, and J. A. Garba. Apr 87, 30p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1289-1318. 


The need for monitoring the dynamic characteristics of 
large structural systems for purposes of assessing the 
potential degradation of structural properties was es- 
tablished. A theory for assessing the occurrence, loca- 
tion, and extent of potential damage was developed 
utilizing on-orbit response measurements. Feasibility 
of the method is demonstrated using a simple structur- 
al system as an example. 


744,502 
N87-22753/4/GAR 


(Order as N87-22729 PC A99/MF E04) 
Martin Marietta Aerospace, Denver, CO. Denver Div. 
Space Station Structural Dynamics/Reaction Con- 
trol System Interaction 

M. Pinnamaneni, and J. Murray. Apr 87, 27p 

In NASA. Marshall Space Flight Center Structural Dy- 
namics and Control Interaction of Flexible Structures, 
p1367-1394. 


The performance of the Reaction Control System is 
impacted by the extreme flexibility of the space station 
structure. The method used to analyze the periodic 
thrust profile of a simple form of phase plane logic is 
presented. The results illustrate the effect on flexible 
body response of the type of phase plane logic utilized 
and the choice of control parameters: cycle period and 
attitude deadband. 


744,503 

N87-23901/8/GAR 

National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 

issues in Space Photovoltaic Research and Tech- 


D. J. Pood. 30 May 87, 16p NAS 1.15:89922, E- 
3620, NASA-TM-89922 

Presented at the Photovoltaic Specialists Conference 
hg New Orleans, LA., 4-8 May 87. Sponsored by 
! ‘ 


Key issues and opportunities in space photovoltaic re- 
search and technology are addressed relative to future 
NASA mission requirements and drivers. Examples are 
given of future space missions and/or operational ca- 
Pabilities that are on NASA's planning horizon present- 
major tachnology challenges to the use of photo- 
power generation in space. A brief description 

of the capabilities ascribed to the competing technol- 
ogies of nuclear and solar thermal power systems are 
given. The performance goals that space photovoltaic 
power systems must meet to remain competitive are 


PC A02/MF A01 
Administration, 


744,504 
N87-23962/0/GAR 
National 
Washi 


PC A06/MF A01 
~~ omen and Space Administration, 


Sounder and Altimeter) 


Panel 
1987, 103p NAS 1.15:89356, NASA-TM-89356 
Original Contains Color Illustrations. 


The Earth Observing System (Eos) will provide an ideal 
forum in which the strongly synergistic characteristics 
of the lidar systems can be used in concert with the 
characteristics of a number of other sensors to better 
understand the Earth as a system. Progress in the de- 
velopment of more efficient and long-lasting laser sys- 
tems will insure their availability in the Eos time frame. 
The necessary remote-sensing techniques are being 
developed to convert the Lidar Atmospheric Sounder 
and Altimeter (LASA) observations into the proper sci- 
entific parameters. Each of these activities reinforces 
the promise that LASA and GLRS will be a reality in the 
Eos era. 


744,505 
N87-23980/2/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 


Mechanical Engineering. 

Modified | Modal Control 
Method for Active Control of Flexible a. 

A. Baz, and S. Poh. Jul 87, 32p NAS 1.26:181065, 
NASA-CR-181065 

Contracts NAG5-520, NAG5-749 


A modified independent modal space control (MIMSC) 
method is developed for designing active vibration 
control systems for large flexible structures. The 
method accounts for the interaction between the con- 
trolled and residual modes. It incorporates also optimal 
placement procedures for selecting the optimal loca- 
tions of the actuators in the structure in order to mini- 
mize the structural vibrations as well as the actuation 
energy. The MIMSC method relies on an important 
feature which is based on time sharing of a small 
number of actuators, in the modal space, to control 
effectively a large number of modes. Numerical exam- 
ples are presented to illustrate the application of the 
method to generic flexible systems. The results ob- 
tained suggest the potential of the devised method in 
designing efficient active control systems for large 
flexible structures. 





744,506 


N87-24006/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Identification of ee Interface Characteris- 


Mode Synthesis. 
A. AA Huchstondion and , and C. Lawrence. 1987, 14p 


NAS 1.15: s8960" E- 3415, NASA-TM-88960 
Prepared for Presentation at the Vibrations Confer- 


ence, Boston, MA., 27-30 Sep 87. Sponsored by 
ASME. 


The inability to adequately model connections has lim- 
ited the ability to predict overall system dynamic re- 
sponse. Connections between structural components 
are often mechanically complex and difficult to accu- 
rately model analytically. Improved analytical models 
for connections are needed to improve system dynam- 
ic predictions. This study explores combining Compo- 
nent Mode synthesis methods for coupling structural 
components with Parameter identification procedures 
for improving the analytical modeling of the connec- 
tions. Improvements in the connection properties are 
computed in terms of physical parameters so the phys- 
ical characteristics of the connections can be better 
understood, in addition to providing improved input for 
the system model. Two sample problems, one utilizing 
simulated data, the other using experimental data from 
a rotor dynamic test rig are presented. 


General 


744,507 

AD-A181 677/6/GAR PC A07/MF A01 

Advisory Group for pany wad Research and Develop- 
( 


ment, Neuilly-sur-Seine (France). 
Short Course on Aspects of 


Aerospace Medicine. 
Mar 87, 128p Rept no. AGARD-R-758 


This Course is 21 hours in length of which 8 hours in- 
volves direct audience participation. The Course con- 
tent is based upon the available data in asymptomatic 
aviator populations. The major thrust of the course is 
directed toward aeromedical decision making based 
upon actual data from of aviators. Major clinical 
aerospace medical pr iS such as arrhythmias, cor- 
onary disease, valvular disease, hypertension, bron- 
chiopulmonary disease and risk factors are addressed. 
As major emphasis is placed on decision making, the 
Classica technique of case presentation and discus- 
sion is employed. Early in the Course, the lecturers 
present the data and its interpretation with the aero- 
medical disposition supplied by the Course attendees. 
This case method is felt to be essential since aerome- 
dical disposition will vary among different countries 
even for identical data. The varying viewpoints r: d- 
ing aeromedical disposition is believed to be an 

tonal stimulus both for Course attendees and lectur- 
ers. Later in the Course, attendees are presented only 
raw data from which they will derive both diagnosis 
and discussion. One shortcoming of most medical 
courses ininadequate time for physicians and other 
health professionals to actually discuss interesting 
cases in-depth, inthe presence of experienced aero- 
space ;medical specialists. A wealth of interesting 
cases needs to be shared. On the final day of the 
Course, attendees are asked to prepare in advance 
their most difficult and perplexing aeromedical cases 
fo rpresentaiton and discussion. 


744,508 


N87-23120/5/GAR PC A07/MF A01 
Joint Publications Research Service, Arlington, VA. 
USSR Report: Space Biology and Aerospace Medi- 
cine, Volume 20, No. 5, ember - October 1986. 
16 Dec 86, 147p JPRS-USB-86-007 

Trans. into English of Kosmicheskaya oa | Avia- 
kosmicheskaya Meditsina (Moscow, USSR), v20 n5 
96p Sep-Oct 86. 


No abstract available. 


744,509 


N87-23121/3/GAR 
(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA 


Problems and See Se Sasten Aer 
thostatic Tolerance in Space Medicine 
V. S. Shashkov, aaa hm Y. —— 16 Dec 86, lip 


In Its USSR Report: Spac: J+ | and Aerospace 
Medicine, v20 n5 p1-11 Sep-Oct Trans. into Eng- 


lish from Kosmicheskaya Bi a | Aviakosmiches- 
es Gaceeon, USSR), v20 n5 p4-11 Sep- 


Published data concerning physiological mechanisms 
of man’s orthostatic poo Le. and its decline under 
the influence of space flight factors are reviewed. The 
principles, goals and potentialities of drug correction of 
orthostatic intolerance are presented. The applicability 
of selected drugs used separately or in combination 
with traditional countermeasures is discussed. 


744,510 
N87-23122/1/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Structure and Function of Otoliths. 
ALA. , and A. V. Kondrachuk. 16 Dec 86, 11p 
in Its USSR’ Report: Space Biology and Aerospace 
Medicine, v20 n5 Sep-Oct 86. toe into English from 
Kosmicheskaya al trae ee oY Medit- 
prey siren USSR), v20 n5 p11-19 Sep-Oct 86. 


Current data on the structure and function of the oto- 
liths are reviewed. The function of the otolith organ in 
microgravity is discussed. Biophysical approaches to 
its study are presented. Theoretical and practical theo- 
ries, which may be important, because they may help 
clarify certain aspects of space motion sickness are 
presented. 


744,511 
N87-23125/4/GAR 
(Order as N87-23120 PC A07/MF A01) 
a yy ey Service, yoyo VA. “ 
ffect of Short-Term Spaceflights on 
Renin-Angiotension-Aidosterone on oe * comes 
—_ of Cyclic Nucleotides and Prostagian- 


B. V. Afonin, Al. Grigoryev, and E. A. Paviova. 16 

Dec 86, 6p 

In its USSR Report: Space ~~. and Aerospace 

Medicine, v20 n5 p33-38 Sep-Oct 86. Trans. into Eng- 

lish from Kosmicheskaya Bi iya | Aviakosmiches- 

7 jae (Moscow, USSR), v20 n5 p27-30 Sep- 
1 86. 


After short term flights renal excretion of aldosterone 
increased, thus suggesting its enhanced production 
and metabolism. An adequate increase of aldosterone 
synthesis was accompanied by an increase of its con- 
centration in blood. An inadequate activation of miner- 
alocorticoids manifested as a lower concentration of 
blood aldosterone and greater excretion of aldoster- 
one in the urine. These differences in the mineralocor- 
ticoid activity were determined by the renin-angioten- 
sin system whose activit y was associated not only 
with fluid-electrolyte metabolism but also with changes 
in the concentration of cyclic nucleotides and prostag- 
landins that reflect the vascular tone and sympatho- 
adrenal activity. An increase activity of the renin-angio- 
tensin system seen in most cosmonauts at an acute 
stage of readaptation was correlated with a higher 
concentration of cAMP and a lower concentration of 
depressor prostaglindins. The acitivity of the renin-an- 
giotensin system declined in parallel with the decrease 
of the blood content of cAMP 


744,512 
N87-23126/2/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Nutritional Correction of Histamine and Serotonin 
Levels as Related to Exposure to Hypokinesia and 
Neuro-Emotional Stress. 
S. Kalandarov, V. P. Bychkov, and |. D. Frenkel. 16 
Dec 86, 6p 
In Its USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 p39-44 Sep-Oct 86. Trans. into Eng- 
lish from Kosmicheskaya Biologiya | Aviakosmiches- 
rot ee (Moscow, USSR), v20 n5 p31-34 Sep- 
Oct 8 


The content of histamine and serotonin was measured 
in test of subject exposed to: (1) bed rest at an angle of 
+6, -2, or -6 deg; (2) neuro-emotional stress; (3) an 
increased concentration of ammonium in the enclo- 
sure. The exposure to the factors that simulated space 
flight stress (i.e., orthostatic hypokinesia at -6 deg and 
neuro-emotional stress and anticipation of rotation in 


744,515 
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the centri ) led to an increase of histamine and se- 
rotonin and a decrease of histaminepectic activity 
Consumption of selected nutritional agents a = a 
before and on the day of exposure to the neuro-emo- 
tional stress improved the content of histamine and se- 
rotonin as well as histaminepectic activity. 


744,513 
N87-23127/0/GAR 
(Order as N87-23120 PC fae tag + a 
Joint Publications Research Service, 
Some Parameters of Human 
Antiorthostatic 


during and Their Cor- 
rection. 


K. V. Smirnov, |. L. Medkova, O. V. Zhiznevskaya, V. 

P. Bychkov, and L. |. Mosyakina. 16 Dec 86, 5p 

In Its USSR Report: ao oo 
, V20 nS p45-49 Sep-Oct 

lish from Kosmicheskaya 

kaya Meditsina (Moscow, USS 


and Aerospace 
Trans. into Eng- 

a | Aviakosmiches- 
ISSR), v20 n5 p34-37 Sep- 


Twenty-one test subjects exposed to head down tilt for 
Se (1) nine sub- 
jects used as controls; (2) three ested subjects 
) performed regular exercises; (3) four bed rested 
ee ere » including Vi- 

that influenced lipid ; (4) four 
who performed regular exercised 
Vitamin F-99. At different stages of bed 
sooueasy tee conten of ipeprenee fractions 
lerent classes in serum was measured 


‘omat The concentration of 
in biliary tone wan 


ya 
23 


2am 
i a 


in the above parameters of lipid me- 
‘oup 4 subjects the effect of exercises 
drugs was most distinct. 


Positive changes 
tabolism. I= 


(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, VA. 
ture 


A. M. Aiparov, and V. Y. Klimovitskiy. 16 Dec 86, 8p 
In Its USSR Report: 
Medicine, v20 n5 p50-55 Sep-Oct 86. Trans. into Eng- 


* iSorh aoe Aviakosmiches- 
ISSR), v20 n5 p37-41 Sep- 


A rhesus monkey a Sa 
with the head kept at -6 deg, bie ag 
16:8 and an ambient temperature 20 to 22 C. 
perature (ST) in the ankle area and body tat 
(BT) in the armpit were measured by thermistors every 
16 min during 14 days. Mean daily values of both tem- 
peratures decreased continuously ning with dai 
5 and reached a minimum on day 11 tween days 
and 11 the BT rhythm was split into two components, 
i.e., Morning and evening (with the 12 hour periodicity 
a in the spectrum). The amplitude of 
the Ftnythm declined and reached a minimum on 
day 4. On that day the rhythm phase was sharply shift- 
ed and thereafter the amplitude and phase of the ST 
rhythm gradually restored. The above effects can be 
explained by a transient attenuation of the relationship 
of circadian oscillators due to a greater load of the 
mechanisms of adaptation to simulated microgravity. 


744,515 
N87-23129/6/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 


Yorhino, 16 Dec 86, 6p 
In 4 USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 p56-61 Sep-Oct 86. Trans. into Eng- 
lish from Kosmicheskaya Biologiya | Aviakosmiches- 
on? Meditsina (Moscow, USSR), v20 n5 p41-44 Sep- 


The rate of gluconeogenesis was measured in the cor- 
tical layer of kidneys of 95 white rats on hypokinesia 
days 1, 3, 7, 15, 30, and 60. At early stages of hypokin- 
esia the rate of glucose formation from aspartic, glu- 
tamic, pyruvic, alpha-ketoglutaric acids and _— in- 
creased, specifically on hypokinesia day 3. The rate of 
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glucose formation from the amino acids on + -74 
Sia day 30 was identical to that in the controls. The rate 
of glucose formation from aipha-ke' and suc- 
cinic acids increased and that from pyruvic acid signifi- 
cantly decreased. On hypokinesia day 30 the rate of 

iucose formation from every substrate used, except 
or pyruvic acid, increased. The glucose concentration 
in serum was higher on hypokinesia days 1 to 7 and 
lower on hypokinesia days 15 to 60. The changes in 
the rate of glucose formation in the kidneys make inex- 
plicable stable hypoglycemia seen at later stages of 
hypokinesia. 


744,516 
N87-23130/4/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service. . VA. 
Cortical Ultrastructure of Rat Nodulus 
Following Flight Aboard Cosmos- 1514 Biosatellite. 
|. B. Krasnov, and L. N. Dyachkova. 16 Dec 86, 5p 
In its USSR Report: Space and Aer 
Medicine, v20 n5 p62-66 Sep-Oct 86. Trans. into Eng- 
lish from Kosmicheskaya a | Aviakosmiches- 
ry Meditsina @scsoen. USSR), v20 n5 p45-48 Sep- 

86. 


The ultrastructure of moss fibers and granule cells of 
the cortex of the cerebellum nodulus of rats flown for 5 
day onboard the biosatellite Cosmos-1514 and ex- 
posed to 1 g for 6 to 8 hours upon return to Earth is 
indicative of an excess excitation of terminals of moss 
fibers and excitation of granule cells. The excitation of 
moss fiber terminals reflects the excitatory state of hair 
Cells of the otolith apparatus and neurons of the ves- 
tibular produced by the effect of 1 g after ex- 
posure to microgravity. This state can be viewed as 
evidence of a greater sensitivity of the hair cell of the 
otolith organ - neuron of the vestibular ganglion 
system during exposure to microgravity. It is hypoth- 
esized that the sensitivity of this system of other mam- 
mals may also increase in microgravity. 


744,517 
N87-23131/2/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Chemical of Medial 


Vv. V. Yasnetsov, and V. A. Pravdivtsev. 16 Dec 86, 


7p 

In Its USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 p75-81 Sep-Oct 86. Trans. into Eng- 
lish from Kosmicheskaya Bi a | Aviakosmiches- 
re hy Meditsina (Moscow, USSR), v20 n5 p53-59 Sep- 


The effect of enkephalins, morphine and some neuro- 
transmitters on spontaneous and evoked activity of 
neurons of the medial ventricular nucleus was investi- 
gated. The evoked activity was produced by an ade- 
quate stimulation of the vestibular apparatus. It was 
shown that neurons of this nucleus were highly sensi- 
tive to enkephalins, morphine, acetylcholine, GABA, 
and L-glutamate. It was found that activation and de- 
pression effects of opioid peptides and morphine oc- 
curred due to the stimulation of mu- and delta-opiate 
receptors. It can be concluded that enkephalins modu- 
late cholinergic and glutamatergic synaptic transfer in 
the medial vestibular nucleus. Together with opiate re- 
ceptors, they participate in the perception and proc- 
essing of vestibular information at the level of neurons 
of this nucleus. 


744,518 
N87-23132/0/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Pharmac Correction of Central Nervous 
System Functio during Exposure to Coriolis Accel- 
erations. 


N. N. Karkishchenko, N. A. Dimitriadi, and V. V. 
Moichanovskiy. 16 Dec 86, 4p 

In Its USSR Report: Space Biology and Aerospace 
Medicine, v20 n5 Sep-Oct 86. Trans. into English from 
Kosmicheskaya B ‘a | Aviakosmicheskaya Medit- 
sina (Moscow, USSR), v20 n5 p57-59 Sep-Oct 86. 


Healthy volunteers with a low vestibular tolerance 
were exposed to Coriolis acceleration. Potassium oro- 
tate, pyracetame and riboxine were used as prophylac- 
tic measures against disorders in the function of the 
vestibular apparatus and higher compartments of the 
higher nervous system. The central nervous system 
function was assessed with respect to the spectral 
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powder of electroencephalograms, short term memory 
and mental performance. Potassium orotate given at a 
dose of 40 mg/kg body weight/day during 12 to 14 
Seo ccnbalias debate? dom tamlened oy 
kg body weight/day during 3 or 7 days increased sig- 
nihcantly statokinetic tolerance and produced a pro- 
tective effect on the central nervous function against 
Coriolis acceleration. 


744,519 
N87-23133/8/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Reaction to Vibration of Rat Kinesthetic 


Neurocytes. 

V. V. Antipov, V. |. Drobyshev, |. 8B. Ushakov, and T. 

P. Stepanova. 16 Dec 86, 7p 

In Its USSR Report: Space Biology and Aerospace 

Medicine, v20 n5 Sep-Oct 86. Trans. into English from 
Kosmicheskaya Biologiya | Aviakosmicheskaya Medit- 

sina (Moscow, USSR), v20 n5 p60-64 Sep-Oct 86. 


By neurohistological, and electron mi- 


morphometric 
croscopic methods the effect of vibration of 80 Hz ap- 
plied at an acceleration of 8 m/sq sec on the nerve cell 
and conduction 


components of the kinesthetic analyz- 
er was ited. After a single exposure to vibra- 
tion nerve of the sensorimotor cortex showed 
some changes. Exposure to vibration for as long as a 
week caused reactive changes in every structure of 
the kinesthetic analyzer investigated. After 1 month 
exposure the changes were more disseminated and 

became destructive, after 2 month exposure the proc- 
pomp ep pet eden and after 3 month ex- 
posure it remained at the same levei. However, after 3 
month exposure the morphological equivalent of com- 
pensatory adaptive reactions was seen. 


744,520 
N87-23134/6/GAR 
(Order as N87-23120 PC A07/MF A01) 


. $. , G. G. Isayev, A. V. Kochubeyev, and Y. 
A. Sokol. 16 Dec 86, 7; 

In its USSR Report: Biology and Aerospace 
Medicine, v20 n5 Sep-Oct 86. Trans. into English from 
Kosmicheskaya Bi iya | Aviakosmicheskaya Medit- 
sina (Moscow, USSR), v20 n5 p64-69 Sep-Oct 86. 


The parameters characterizing lung ventilation and 
electrical activity of expiratory muscles were investi- 
gated in six healthy men exposed to the positive 
intrapulmonary pressure 20, 30 or 40 mm Hg. Gas mix- 

tures with a varying oxygen content were used. The 
effect of two compensatory devices that applied differ- 
ent counterpressures to the body surface was evaluat- 
ed. It was found that the parameter that can best char- 

acterize the respiratory function in the case of a posi- 

tive a pressure is electrical activity of ex- 

piratory muscles. The hypoxic effect makes no impor- 
tant contribution to the change of respiratory pressure 
20, 30 or 40 mm Hg. The different methods of applying 
compensation do not influence changes in the above 
respiratory parameters. 


744,521 
N87-23142/9/GAR 

(Order as N87-23120 PC A07/MF A01) 
Joint Publications Research Service, Arlington, VA. 
Biochemical Aspects of Some Neurohumoral 
System Functions during Long-Term Antiorthosta- 
tic inesia. 
N. A. Davydova, S. K. Shishkina, N. V. Korneyeva, Y. 
V. Suprunova, and A. S. Ushakov. 16 Dec 86, 7p 
In Its USSR Report: Space Bio! and Aerospace 
Medicine, v20 n5 p134-140 Sep-Oct 86. Trans. into 
English from Koshmicheskaya Biologiya | Aviakosmi- 
cheskaya Meditsina (Moscow, USSR), v20 n5 p91-95 
Sep-Oct 86. 


The sympathoadrenal (SAS) and cholinergic (CS) sys- 
tems play an important part in processes of neurohu- 
moral regulation of changes that occur during long 
term restriction of motor activity. Investigation of these 
system using modern methods and criteria for evaluat- 
ing their functional activity makes it possible to find ap- 
proaches to the solution of some problems of preven- 
tion and correction of metabolic changes. The objec- 
tive was to investigate human SAS and CS activity 
during long term antiorthostatic hypokinesia. A brief 
account of the methods used are given along with re- 
sults and discussion of those results. 


744,522 
N87-24063/6/GAR PC A10/MF A01 
National 


Ce and Space Administration, 
Washi 


NASA ( tational Aeronautics and Space Adminis- 
tration) Space/Gravitational Biology Accomplish- 
ments, 1986-87. 

T. W. Halstead. ‘Jun 87, 223p NAS 1.15:89951, 
NASA-TM-89951 

Contract NASW-3165 

Prepared in cooperation with George Washington 
Univ., Washington, D.C. 


This report consists of individual technical summaries 
of research projects of NASA's oe 
Biology program, for research conducted during the 
period January 1986 to April 1987. This program uti- 
lizes the unique characteristics of the space environ- 
ment, particularly microgravity, as a tool to advance 
knowledge in the biological sciences; understanding 
how gravity has shaped and affected life on Earth; and 
understanding how the space environment affects 
both plant and animal species. The summaries for 
each project include a description of the research, a 
list of accomplishments, an explanation of the signifi- 
cance of the accomplishments, and a list of publica- 
tions. 


744,523 
N87-24071/9/GAR 
(Order as N87-24070 PC A07/MF A01) 
Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Aeromedical Evaluation and Disposition of Elec- 
Abnormalities. 


W. B. Kruyer. c1987, 8p 
In AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 8p. 


Electrocardiographic abnormalities are discussed with 
regard to their aeromedical significance, evaluation, 
and disposition. Sinus bradycardia, sinus and ventricu- 
lar tachycardia, atrioventricular block, axis deviation, 
right and left bundie branch block, ventricular hypo- 
trophy, tachyarrhythmias, atrial abnormalities, and 
short PR syndromes are addressed. Evaluation of the 
significance of these abnormalities is based on aviator 
cardiographic records in the USAF Central Electrocar- 
diographic Library. The importance of natural history 
follow-up studies is emphasized. 


744,524 
N87-24072/7/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for Aer Research and Develop- 
ment, Neuilly-sur-Seine —. 


‘coach. 
J. R. Hickman. c1987, 11p 
in AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 11p. 


The detection of asymptomatic coronary disease is a 
major goal of most aer | services, especially 
those associated with high-performance aircraft. Un- 
fortunately, the pursuit of silent coronary artery dis- 
ease with contemporary noninvasive diagnostic meth- 
ods has been disappointing. This lecture discusses the 
epidemiological principles which underlie this rather 

poor performance of contemporary diagnostic tools in 
a Soanaaien where coronary artery disease is of low 
prevalence. The remy) | Statistical problem is best 
explained by analysis of Bayes’ theorem, which ap- 
plies conditional probability analysis to diagnostic tests 
which are not perfect. The predictive power of a posi- 
tive diagnostic test is very heavily dependent upon the 
prevalence of the disease in the population being 
tested. Unlike sensitivity and specificity, which are in- 
dependent of disease prevalence, predictive value is 
strongly influenced by stratification of the test popula- 
tion into subsets with high pretest probability of dis- 
ease. Strategies to improve the poor performance of 
contemporary noninvasive tools in the testing of other- 
wise healthy individuals are discussed. The USAF 
School of Aerospace Medicine Risk Index is offered as 
a theoretical, but unvalidated, stratification tool. 


744,525 
N87-24073/5/GAR 

(Order as N87-24C70 PC A07/MF A01) 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 





Vevcies Gn Songuaia ast Giassenge thy Ante. 


w B. ——. and R. S. Schwartz. c1987, 12p 
in AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 12p. 


Many valvular and congenital heart lesions can have 
major impact in the aviation environment. In the flying 
population, such lesions are typically asymptomatic 
and may be subtle enough that their presence can be 
detected only by very careful physical or laboratory ex- 
amination. Thus, valvular or congenital cardiac dis- 
ease is often found in a flier in whom there is a great 
deal of time, effort, and monetary investment. The loss 
of such an individual from flying status should thus be 
avoided if at all possible. As in all aeromedical deci- 
sions, these considerations must be hed against 
the likelihood of significant impairment while perform- 
ing aviation duties resulting either directly or indirectly 
from the cardiac lesion of concern. In light of these 
conflicting considerations, a discussion of regulations 
and medical aspects of specific valvular and congeni- 
tal problems as approached by the USAF School of 
Aerospace Medicine is presented. 


744,526 
N87-24074/3/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for Aer e Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Aeromedical Aspects of Mitral Vaive Prolapse. 
J. R. Hickman. c1987, 7p 
in AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 7p. 


Mitral valve prolapse (MVP) continues to be a major 
aeromedical problem. Current issues revolve around 
diagnostic criteria, aeromedical thresholds for disquali- 
fication and the lack of definitive natural history studies 
upon which to base aeromedical decisions. ently, 
there are no existing natural history studies of inciden- 
tally discovered mitral valve prolapse in the asympto- 
matic male. The USAF School of Aerospace Medicine 
is following over 300 mitral valve prolapse subjects on 
a recurrent basis in order to determine this natural his- 
tory. The comparison of this natural history group with 
age-matched controls should be completed in approxi- 
mately 1988. Preliminary data offered in this report 
enumerate the most common = nding causes of 
mitral valve prolapse in the first 202 aviators with pro- 
lapse in the study. A ted scheme for clinical 
evaluation, aeromedical disposition of MVP and sug- 
gested aeromedical diagnostic criteria are offered. 


744,527 
N87-24075/0/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 


ospace 
ray. C1987, 8p 
In AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 8p. 


Respiratory diseases may have serious consequences 
in the aviation environment, ranging from life threaten- 
ing incapacitation (e.g., tension pneumothorax) to ag- 
gravation of hypoxia, acceleration atelectasis and per- 
haps lowered G tolerance in individuals with relatively 
minor degrees of small airways disease. Some con- 
cepts of respiratory physiology which are of particular 
relevance in the aviation environment are reviewed 
and current methods of pulmonary function testing 
which can be applied to detect asymptomatic disease 
in aircrew are discussed. 


744,528 
N87-24076/8/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Aeromedical of Pulmonary Sarcoido- 
sis, Chronic Obstructive Lung Disease, Reactive 
Airway Disease and Spontaneous Pneumothorax. 
D. H. Hull. c1987, 5p 
In AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 5p. 


Four respiratory diseases are described in relation to 
aviation medicine: sarcoidosis, chronic obstructive 
lung disease, reactive airway disease, and spontane- 
ous pneumothorax. Each is discussed in the context of 
flying safety, operational efficiency, and problems of 
treatment. Guidelines are offered for decisions on 


management and disposal of aircrew candidates and 
of trained aircrew who have a history of one of these 
diseases or who develop the disease during their flying 
career. 


744,529 
N87-24077/6/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for ey a Research and Develop- 
ment, Neuilly-sur-Seine (France). 

in the Aviator. 
er. C1987, 3p 

In GAR Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 3p. 


Systemic hypertension is one of the most commonly 
encountered medical problems for both the general 
medical practitioner and the specialist in aerospace 
medicine. Its frequent occurrence, its contribution to 
the risk of cardiovascular events, and problems with 
early detection and compliance with therapy all make 
hypertension a health problem of significant concern. 
It is clear from the literature that therapy for moderate 
and severe hypertension significantly reduces morbidi- 
ty and mortality. However, much study and debate has 
occurred ing the benefit of mild hypertension. 
The appropriateness of therapy for mild hypertension 
is discussed based on a review of several major stud- 
ies from the world literature. Detrimental effects of 
thiazide diuretics have been reported, prompting inter- 
est in the use of smaller doses of thiazide diuretics as 
well as interest in the use of other agents as first line 

choices. Current USAF policies regarding 
the treatment of hypertension in aviation are discussed 
as well as considerations that must be addressed in 
the study of new medications for use in the aviator 
population. 


744,530 

N87-24078/4/GAR 

Advisory Group tor A oupace 5 faouneh and Oneciap 
roup for Aer esearch a e 

ment, Neuilly-sur-Seine (France). 

Coronary Risk Factors in Aerospace Medicine. 

J. R. Hickman. c1987, 8p 

in AGARD Short Course on Cardiopulmonary Aspects 

of Aerospace Medicine 8p. 


Coronary risk factors may be used in the aeromedical 
setting to identify aviators who are at high risk for the 
development of coronary artery disease and are, 
therefore, at a higher risk for sudden incapacitation. 
Coronary risks may be used to identify those aviators 
who need additional testing in an attempt to discover 
asymptomatic coronary disease. Coronary risk factor 
analysis should also be applied to the entire aviator 
population in order to identify those aviators who need 
routine or intensive risk factor modification. Certain 
lipid patterns, especially familial hyperlipidemia pat- 
terns, may be used to identify younger trainees who do 
not represent a good long-term — investment be- 
cause of high risk of subsequent development of coro- 
Nary artery disease. 


744,531 
N87-24079/2/GAR 

(Order as N87-24070 PC A07/MF A01) 
Advisory Group for ie Research and Develop- 
ment, Neuilly-sur-Sei a. 


G. W. Gray. c1987, 4p 
in AGARD Short Course on Cardiopulmonary Aspects 
of Aerospace Medicine 4p. 


Detection methods used in the cardiopulmonary 
screening of aircrew are discussed with reference to 
candidate selection standards and retention of older 
experienced pilots. Aircrew candidate screening em- 
phasizes the diagnosis of mostly asymtomatic dis- 
eases and disorders. It is designed to identify structur- 
al cardiac abnormalities and cardiac arrhythmias that 
may be a problem in the high +G(z) environment. 
Screening should also be directed toward pulmonary 
disorders which may compromise human effective- 
ness in rapid onset high G (ROHG) and high sustained 
G (HSG) fighter operations. In experienced aircrew, 
screening emphasis shifts to the detection of abnor- 
malities which develop with age, particularly, coronary 
heart disease and small airways disease. Current 
issues including tobacco smoking, the effects of repe- 
tative HSG on the heart and lungs, minimal coronary 
heart disease, and coronary angioplasty are also dis- 
cussed. 


744,535 


TRANSPORTATION 
Air Transportation 


744,532 


N87-24391/1/GAR PC A09/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Research and Technology (Ames Research Center 
1986 Annual Report). 

Apr 87, 184p NAS 1.15:89411, A-87031, NASA-TM- 
89411 


Selected achievements at the Ames-Moffett and 
Ames-Dryden sites of the Ames Research Center are 
illustrated. The challenging work that was accom- 
plished in the past year is presented for the following 
areas: engineering and technical services, aerospace 
systems, flight operations and research, aerophysics, 
and space research. 


744,533 


N87-24392/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Research and Technology (Kennedy Space Center 
1986 Annual Report). 

Dec 86, 66p NAS 1.15:89193, NASA-TM-89193 


As the NASA Center responsible for assembly, check- 
out, servicing, launch, recovery, and operational sup- 
port of Space Transportation System elements and 
payloads, Kennedy Space Center is placing increasing 
emphasis on the Center's research and technology 
program. in addition to strengthening those areas of 
engineering and operations technology that contribute 
to safer, more efficient, and more economical execu- 
tion of our current mission, we are developing the tech- 
nological tools needed to execute the Center's mis- 
sion relative to future programs. The Engineering De- 
velopment Directorate encompasses most of the lab- 
oratories and other Center resources that are key ele- 
ments of research and technology program implemen- 
tation, and is responsible for implementation of the 
majority of the projects in this Kennedy Space Center 
1986 Annual Report. 


ae 
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744,534 


AD-A181 503/4/GAR PC A22/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Policy and Plans. 

Terminal Area Forecasts, Fiscal Years 1987-2000. 
Apr 87, 524p Rept no. FAA-APO-87-8 


This report contains forecasts of aviation activity for 
840 airports in the United States for fiscal years 1987- 
2000. These include 398 airports with FAA air traffic 
control towers and radar approach control service and 
15 FAA contract towers. For each airport, detailed 
forecasts are made for the four major users of the air 
traffic system: air carriers, air taxi/commuters, general 
aviation, and military. Summary tables contain nation- 
al, FAA regional, and state aviation data and other air- 
port specific highlights. The forecasts have been pre- 
pared to meet the b t and planning needs of the 
constituent units of the FAA headquarters and regional 
offices and to provide airport-specific information that 
can be used by state and local aviation authorities, the 
aviation industry, as a whole, and the general public. 
Keywords; Terminal area forecasts, Enplanements, 
Aircraft operations, Air carrier, Commuter, Air taxi, Mili- 
tary aviation. 


744,535 


AD-A181 596/8/GAR PC A11/MF A01 
Illinois Univ. at Urbana-Champaign. Newmark Civil En- 
gineering Lab. 
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Development of Mechanistic Flexible Pavement 
Design Concepts for the Heavyweight F-15 Air- 
Final rept. Aug 83-May 

H. F. Kelly. Sep 86, Dep AFESC/ESL-TR-86-32 
Contract F08637-85-M-6023 


This technical report describes a mechanistic method 
proposed for design of flexible airfield pavements. The 
report reviews the CBR Flexible Airfield Pavements 
Design currently used by DOD and the FAA. Then fol- 
lows a description of the ILLIPAVE finite element com- 
puter model and pavement performance transfer func- 
tions developed using ILLIPAVE. Actual test data 
using aircraft-sized loads was used to correlate the 
constants used in the computer model. The proposed 
method was then used to a flexible pavement 
to a heavyweight F-15 (30,600 Ib SWL, 355 

Nally, Pyne tame a Ort nn yp dhdace By~ 
yo A resulting from the CBR method. Keywords: 
Computer applications, Jet fighters, Air Force oper- 
ations 


744,536 

AD-A181 622/2/GAR PC AO5/MF A01 
— Consultancy Services, inc., College Park, 
Performance of Cracked and Seated Rigid Airport 
Pavements. 


Final rept., 

G. R. Rada, and M. W. Witczak. Apr 87, 81p DOT/ 
FAA/PM-87/4 

Contract DTFA01-86-P-08004 


Despite the growing popularity of the crack and seat 
technique, little guidance is available for use in evalu- 
ating and designing overlays for cracked and seated 
airfield pavements. Towards solving this problem, a 
case study was undertaken to compare in-situ charac- 
teristics and overlay requirements of three different 
pavement sections at Suffolk Municipal Airport, Virgin- 
ia. Nondestructive testing was used to determine the 
in-situ pavement properties and visual surveys were 
conducted to assess the condition rating of the pave- 
ments. The results of the NDT testing program were 
used to predict and compare the PCC layer moduli and 
to design AC overlays. The results of the study indicate 
that: (1) while the use of the crack and seat technique 
appears to be effective, reflective cracking is not elimi- 
nated: (2) the strength of the PCC layer is significantly 
reduced after cracking and seating and hence, thicker 
AC overlays are required and @) a greater degree of 
py ape placing the over. re would have been 
helpful. The uses of a modified FAA flexible pavement 
procedure for the design of AC overlays is recom- 
mended as an interim procedure. NDT testing as a 
construction quality control device during breaking of 
the PCC is also recommended. 


744,537 

AD-A181 628/9/GAR PC A04/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Policy and Plans. 

Airport and Airway : Allocation and Recov- 
ery in the 1980's. 

Final rept., 

D. E. Taylor. Feb 87, 66p Rept no. FAA-APO-87-7 


This report examines the financing of the National Air- 
port and Airway System through an allocation of 
system costs and an analysis of user taxes and exist- 
ing cost recovery. FAA costs for fiscal year 1985 are 
allocated to 10 primary user groups and to the public 
interest. Cost shares are projected to 1997 with full ac- 
count given to changes in aviation activity and the ef- 
fects of FAA modernization efforts. Aviation user taxes 
are projected for 1988 and 1989 and compared with 
allocated costs. Keywords: Public finance, Aviation 
User Taxes 


744,538 
N87-23607/1/GAR 
MITRE Corp., McLean, VA 
Development of an Air Ground Data Exchange 
Concept: Flight Deck Perspective. 

Final rept., 

G. W. Flathers. Jun 87, 257p NAS 1.26:4074, MTR- 
87W21, NASA-CR-4074 

Contract NAS1-17974 


The planned modernization of the U.S. National Air- 
space System (NAS) includes the development and 
use of a digital data link as a means to exchange infor- 
mation between aircraft and ground-based facilities 
This report presents an operationally-oriented concept 
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PC A12/MF A01 


on how data link could be used for applications related 
directly to air traffic control. The specific goal is to es- 
tablish the role that data link could play in the air- 
ground communications. Due regard is given to the 
unique characteristics of data link and voice communi- 
cations, current principles of air traffic control, oper- 
ational procedures, human factors/man-machine 
interfaces, and the integration of data link with other air 
and ground systems. The resulting concept is illustrat- 
ed in the form of a paper-and-pencil simulation in 
which data link and voice communications during the 
course of a hypothetical flight are described. 


744,539 

N87-23608/9/GAR PC A02/MF A01 
Advisory Group for pores Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Efficient Conduct of Individual anapee .~ Air Trat- 
fic or Optimum Utilization of 

for the Overall Benefit of Civil and and anary 


space Users. 
B. Furcolo. 1987, 16p AGARD-AR-236 


The AGARD Guidance and Control Panel 42nd Sym- 
posium was held in Brussels, Belgium, from 10 to 13 
June 1986. The program presented at the symposium 
is appended to this report, and the Conference Pro- 
ceedings are published separately. 


Global Navigation Systems 


744,540 

AD-A181 435/9/GAR 
Systems Control Tech 
South Atlantic Omega 


Pinal rept., _ 


T. M. Watt, G. J. Bailie, and M. Sutphen. Jan 83, 


298p 
Contract DTCG23-81-C-40023 
See also Volume 3, AD-A181 509. 


Appendixes: Theoretical Predictions of Omega Signal 
Coverage at 10.2 kHz for South Atlantic Region; 
Omega Signal Coverage at 10.2 kHz in South Atlantic 
Region; Diurnal Variations in LOP Error at 10.2 kHZ in 
South Atlantic Region; LOP Error Statistics at 10.2 
kHZ in South Atlantic Region; Fix Errors at 10.2 in 
South Atlantic Region; Results of NOSC Airborne 
Measurements along Transmitter Radials at 10.2 kHz. 


PC A13/MF A01 
, Inc., Palo Alto, CA. 
alidation. Volume 2. Ap- 


744,541 

AD-A181 508/3/GAR PC A10/MF A01 
Systems Control Technology, Inc., Palo Alto, CA. 
South Atlantic Omega Validation. Volume 1. Sum- 


T. M. Watt, G. J. Bailie, and M. Sutphen. Jan 83, 


206p 
Contract DTCG23-81-C-40023 
See also Volume 2, AD-A181 435. 


A validation study has been performed of the Omega 
navigation system in the South Atlantic region. For pur- 
poses of the study, the validation region is bounded by 
20 deg E and 70 deg W longitude, 20 deg S and 60 deg 
S latitude, and includes an area of about 35 million 
square miles. The objectives of the study are to char- 
acterize the inherent position-fixing accuracy of the 
Omega system in the South Atlantic, as it will be when 
the eight and final transmitting station is commissioned 
in Australia in 1982, and to validate Omega signal cov- 
erage and characteristics in the region. The basic data 
resources available for meeting these objectives in- 
clude: (1) Theoretical at 10.2 kHz boundaries of useful 
signai coverage; (2) A computer-based file of long- 
term Omega phase-difference data collected by 
ONSOD at eight fixed monitor sites in the region; (3) 
Short-term signal amplitude and noise measurements 
take with both fixed and airborne monitors for ONSOD 
by the Naval Ocean Systems Center (NOSC) coopera- 
tively with the Federal Aviation Administration Techni- 
cal Center (FAATC); (4) Shipboard phase, SNR and fix 
accuracy data from integrated Omega-satellite (IOS) 
receivers); and (5) Operational signal quality data from 
the marine and aviation user communities 


744,542 
AD-A181 509/1/GAR PC A0S/MF AO1 
Systems Control Technology, Inc., Palo Alto, CA 


South ——— Omega Validation. Volume 3. Ap- 
inal rept., . 
T. M. Watt, G. J. Bailie, and M. Sutphen. Jan 83, 


193p 
Contract DTCG23-81-C-40023 
See also Volume 1, AD-A181 508. 


Appendixes: Omega Signal Coverage at 13.6 kHz in 
South Atlantic Region; Diurnal Variations in LOP Error 
at 13.6 kHz in South Atlantic Region; LOP Error Statis- 
tics at 13.6 kHz in South Atlantic Region; Fix Errors at 
13.6 kHz in South Atlantic Region; Results of NOSC 
Airborne Measurements along Transmitter Radials at 
13.6 kHz. 
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PB87-198172/GAR PC E12/MF E12 
National Inst. for Transport and Road Research, Preto- 
ria (South Africa). 

Coastal Sea b= and Inter-Modal Competi- 
tion in South A 

Technical rept., 

nae Oct 85, 280p RT/29/85, ISBN-0-7988- 
Summary in Afrikaans. 

North American Continent sales only. 


The study, which forms part of a wider group of 
projects examining the allocation of economic re- 
sources among domestic transport modes in South 
Africa, focuses on the role of coastwise sea transport 
in the domestic transport sector. The study sketches 
briefly the historical evolution of the coastal sea trans- 
port industry (Chapter Two), and appraises its present 
performance vis-a-vis land-based modes. Chapter 
Three isdevoted to the structure, performance, and 
market share of the present industry, and seeks to 
detail the present services mounted, and the traffic 
conveyed by sea transport over the sub-continent’s 
major coastal routes. Further, an attempt is made to 
locate the coastal shipping industry within the wider 
matrix of domestic freight traffic movements in South 
Africa, both at a national level and over the geographi- 
cal regions within which the shipping industry may be 
said to exert an influence. 
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PB87-198255/GAR PC$30.00 
Japanese National Railways, Tokyo. Railway Techni- 
cal Research Inst. 

Quarterly Reports of Railway Technical Research 
Institute, Vol. 27, No. 4, December 1986. 

c1986, 40p 

See also PB87-198263, PB87-198271, 
130191. 


and PB87- 


The report contains English language reviews, techni- 
cal papers, and technical notes by authors from the 
various laboratories in the Institute. These reports 
should be of interest to all personnel = in the 
transportation industry with particular emphasis on rail- 
ways. The issue contains reviews on new railway pas- 
senger services for the coming information age. Tech- 
nical papers on: Study on earthquake proof reinforce- 
ment of tunnel; Reduction method of contact losses of 
overhead catenary and pantograph system; Measure- 
ment of flame spectrum and estimation of flame tem- 
perature in diesel combustion by means of optical 
fibers; Characteristics of pressure reduction in air 
brake pipe of rolling stock; Studies for the use of 
acoustic diagnosis in the railways. 


Road Transportation 
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DE87007497/GAR PC A02/MF A01 





ee Tops - National Lab., NM. 

uel Powered Propulsion Systems for High- 
way Vehicles. 
J. . Huff, N. E. Vanderborgh, J. F. Roach, and H. S. 
Mi*ray. 1987, 18p LA-UR-87-820, CONF-870416-5 
Contract W-7405-ENG-36 

14. annual energy technology conference and exposi- 
tion, Washington, DC, USA, 14 Apr 1987. 

Portions of this document are illegible in microfiche 
products. 


Over the past thirty-five years, the transportation 
sector has accounted for approx.25% of the total 
gross energy consumption in the US. Transportation's 
share of petroleum use in this time frame has rai 
from 50 to 55%. Therefore, the use of fuel cell power 
plants that could possibly operate more efficiently than 
internal combustion engines in this type of application 
has been examined. In addition, these fuel cell power 
plants can operate on methanol produced from indi 
nous, non-petroleum sources and thereby reduce US 
dependency on petroleum resources. Fuel cell power 
plant use in city buses and automobiles has been ex- 
plored and feasibility determined from both perform- 
ance and cost viewpoints. Fuel cell systems for trans- 
portation applications have been selected on the basis 
of state-of-development, performance (both present 
and projected), and fuel considerations. In the last 25 
years, most of the development work by research or- 
ganizations and industrial firms has focused on five 
types of fuel cells, classified according to the electro- 
lyte used. In terms of the overall state-of-development 
of systems, the ranking is as follows: (1) phosphoric 
acid, (2) alkaline, (3) proton exchange membrane, (4) 
molten carbonate, and (5) solid oxide. (ERA citation 
12:026943) 
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DE87008350/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of 
Transportation Systems Utilization. 

Electric and Vehicles ee poo 10TH 
Annual Report to for F Year 1986. 
Apr 87, 34p DOE/CE-0179 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This tenth annual report on the implementation of the 
Electric and Hybrid Vehicle Research, Development 
and Demonstration Act of 1976 (Public Law 94-413, as 
amended by Public Law 95-238, and Public Law 96- 
185), referred to as the Act, complies with the report- 
ing requirements established in Section 14 of the Act. 
In addition to informing ess of the progress and 
plans of the Department of Energy Electric and Hybrid 
Vehicles Program, this report is intended to serve as a 
communication link between the Department and all of 
the public and private interests involved in making the 
program a success. During FY 1986, significant 
progress was made toward fulfilling the intent of the 
Congress in the Act. There has been continuing inter- 
est shown by both the automobile manufacturing and 
supply sectors of our economy in electric and hybrid 
vehicles. Research and development efforts in batter- 
ies and propulsion components continue to achieve 
significant progress in providing industry with technolo- 
gy options that will result in vehicles that will be more 
economically competitive and more acceptable to the 
public. (ERA citation 12:025177) 


744,547 

DE87900615/GAR MF AO1 
Tennessee Valley Authority, Chattanooga. Div. of 
Energy Demonstrations and Technology. 

Test and Evaluation of the Technical University of 
Aachen Rai Prediction Device for Electrical Ve- 
hicles: Final 

A. S. Keller. Jan 87, "150p TVA/OP/EDT-87/17 
Microfiche only, copy does not permit paper copy re- 
production. 


The Technical University of Aachen/Digatron Indus- 
trie-Elektronik GmbH Range Prediction Device (RPD) 
for electric vehicles (EVs) was tested by the Tennes- 
see Valley Authority under the sponsorship of the Elec- 
tric Power Research Institute. The RPD provides the 
EV driver with a real-time estimate of remaining vehicle 
range based on calculations of remaining battery 
energy and energy consumption rate. RPDs were in- 
stalled and tested in a Volkswagen Electrotransporter, 
a South Coast Technology/Volkswagen Rabbit, and a 
General Motors Griffon van (all with lead-acid batter- 
ies). Three different types of tests were used in the 
RPD evaluation: real world (city and highway driving), 


56 km/h (35 mi/h) constant speed, and the SAE 
J227a C cycle. Range prediction data recorded during 
the tests were plotted and compared with theoretical 
values to determine accuracy. Root-mean-square 
error figures as low as 2.4 and relative errors as low as 
0.0% were obtained during the evaluation period. 
(ERA citation 12:025176) 


744,548 
N87-23820/0/GAR 

(Order as N87-23818 PC A04/MF A01) 
lowa State Univ., Ames. Dept. of Mechanical Engineer- 
ing. 


Recent Developments in Vehicle 
J. Bernard, M. Vanderploeg, and J. Shannan. Apr 87, 


7p 
In Vibration Inst., the Shock and Vibration Digest, v19 
n4 p10-16. 


Recent developments in vehicle dynamics are dis- 
cussed. Vehicle suspension systems, applications of 
multi-body dynamics problems in vehicle dynamics, 
rear steer, and special aspects of commercial vehicle 
dynamics are discussed. 


744,549 
PB87-202644/GAR 
(Order as PB87-202628/GAR, PC “a 
1) 
——- Electric industrial Co. Ltd., Moriguchi 
n). 
Color Display Cathode-Ray Tube for Car Use, 
M. Yamanaka. c1987, 8p 
Text in Japanese. 
Included in National Technical Report (Matsushita 
Electric Industrial Company), v33 n2 p52-59 Apr 87. 


With the advances of automobile electronics, informa- 
tion display on instrument panels has become more 
complex and sophisticated. Map display and naviga- 
tion systems will be in practical use in the near future. 
In response to the increasing demand for such multi- 
mode display systems, a 6-inch color CRT with the fol- 
lowing features has been : (1) Ninety- 
degree deflection has been introduced for the first time 
in the 6-inch class, as compared with the present 55- 
degree deflection. Also, a short electron gun has been 
newly developed. These have made possible a short 
CRT length of a maximum of 194 mm; (2) A stripe-type 
phosphor screen of a fine pitch (0.42 mm) has been 
introduced so as to obtain the resolution required for 
data display (256 X 192 dots) and TV picture reception, 
and to assure legibility in the bright interior of vehicles 
in the daytime; (3) The tube withstands the severe op- 
erating conditions such as vibration, impacts and tem- 
perature sustained by vehicles. Vehicle information 
display systems using this tube have been installed in 
eo automobiles, and are enjoying popu- 
arity. 
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AD-A181 331/0/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Effectiveness of the Civil Aviation Security Pro- 


| rept. no. 25, 1 Jul-31 Dec 86. 

May 87, 27p 

Report of the Administrator of the Federal Aviation Ad- 
ministration to Congress. 


This 25th Semiannual Report to Congress on the Ef- 
fectiveness of the Civil Aviation Security Program is 
submitted in accordance with section 315(a) of the 
Federal Aviation Act of 1958. This section requires that 
a semiannual report be submitted concerning the ef- 
fectiveness of air carrier passenger screening proce- 
dures. It presents a concise picture of the nationwide 
effectiveness of the procedures used to screen pas- 
sengers and their carry-on items prior to boarding 
scheduled and public charter flights, as well as visitors 
desiring access to sterile air terminal passenger board- 
ing areas. This report also presents a summary of the 
assessments conducted to determine the effective- 
ness of the security measures at foreign airports 
served by U.S. air carriers, foreign airports from which 
foreign air carriers serve the United States, foreign air- 
ports which pose a high risk of introducing danger to 
international air travel, and such other foreign airports 
as the Secretary of Transportation may deem appro- 
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priate. These assessments were conducted pursuant 
to the International Security and Development Coop- 
eration Act of 1985 (Public Law 99-83) which amended 
section 1115 of the Federal Aviation Act of 1958. In 
addition, this report includes a summary of the activi- 
ties of the Federal Air Marshals and the changes in 
security measures which were instituted during 1 
prevent or deter terrorist and other criminal acts 
against civil aviation. 
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AD-A181 369/0/GAR PC A03/MF AO1 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 


of Aviation Business Operators, 1986: 
Their Views Administra- 
inspectors. 


D. J. Schroeder, W. E. Collins, C. S. Dollar, and C. 
W. Schaffer. Mar 87, 33p Rept no. DOT/FAA/AM- 
87/4 


A nationwide survey of 8,854 aviation business opera- 
tors (users) was conducted to assess their perceptions 
of, and satisfaction with, the performance of the agen- 
He $ avionic and maintenance airworthiness inspection 
(AWis). Results are based on returns received from 
45% of the overall sample. User ratings on 21 items 
were analyzed and comparisons were made for each 
FAA region, type of aviation business activity, and FAA 
district office within eacy region. A criterion based on 
other research concerning consumer satisfaction with 
services was used to identify positive aspects of AW! 
performance and areas of performance in need of im- 
provement. Overall satisfaction with AW! performance 
was fully acceptable and within the range of levels re- 
ported in the literature for higher ranking professional/ 
technical services. Users felt very positively about AW! 
yp of FAA regulations and policies, AW! cour- 
their thoroughness. Areas that could be tar- 
ques for improvement included: the consistency and 
Clarity of the technical interpretations, the frequency of 
visits, and reliance on AWls for counseling in either 
regulatory or technical areas. 


744,552 


AD-P005 348/8/GAR PC A02/MF A01 
Department of Defence (Air Force Office), Canberra 


(Australia). 
Australian Considerations of Risk Criteria at Joint 


User Airfields, 

N. Alexander, and G. M. Brown. A 
This article is from ‘Minutes of the 
Seminar (22nd) Held in Anaheim, California on 26- 


Fon i Safe 


August 1986. Volume 1,’ AD-A181 274, p1095-1101. 
Royal Australian Air Force (RAAF) operations at some 
Australian airfields are complicated by the airfield’s 
joint-user status. We have endevoured to strike a bal- 
ance between the legitimate needs of the public for 
safe access to these airfields whilst maintaini: 

aim of ensuring that our operations are not undu 
fected. The risk problems were assessed as due to 
fragmentation, blast over-pressure assumed the more 
important consideration due to the effect of the im- 
pulse wave on aircraft. We consider that we are ap- 
Proaching reasonable levels that allow for our twin 
aims of maintaining public safety and retaining oper- 
ational capability. 
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N87-23602/2/GAR PC A06/MF A01 
Luftfahrt-Bundesamt, Brunswick (Germany, F.R.). 
E der Fachlichen 


Home). Annual Report, 1983. 
Annual Report, 1983. 

Jun 86, i2ip ETN-87-99668 
Text in German. 


Tables showing accidents of aircraft above 5.7 t, be- 
tween 2 and 5.7 t, below 2 t, helicopters, sailplanes, 
powered gliders, parachutes, hang gliders and ultra- 
light aircraft, balloons, and other aircraft, are given. For 
each type of aircraft, a short report is presented. 
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ony emma Traffic Safety Administration, Wash- 
ion, DC. 


ington, 
Drinking Age 21: Facts, 
Jan 85, 29p DOT-HS-806 704 


The paper will heip efforts to raise the mini- 
mum drinking age. July 17, 1984, President 
Reagan signed legislation 1 States to es- 
tablish a minimum drinking age of 21. This law, which 
withholds a portion of fay construction funds for 
States who do not enact such a law by October 1, 
1986, is seen by the President as ‘one simple measure 
that will save thousands of young lives’ and will ‘take 
the battle to stop drunken driving one crucial step fur- 
ther.’ A major reason that the President signed the law, 
after a great deal of it, was the need to eliminate 
the continuing cross problem--where our youth 
can drive from one State with a lower drinking age and 
purchase alcoholic beverages otherwise prohibited to 
them. Some of these youth drink to excess and then 
drive back into their home State -- tragically killing 
themselves or other innocent victims. Although an —_ 
21 law will not solve the nation’s alcohol-related driv 

ing problem, it can save hundreds of lives yearly. 


and Fictions. 
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PB87-206660/GAR PC A03/MF A01 

California State Dept. of Motor Vehicles, Sacramento. 

ow ee and Consultation Section. 
and Conviction Rates of Visually im- 

Saied Heavy. Vehicle Operators. 
inal rept., 

P. N. Rogers, M. Ratz, and M. K. Janke. Jan 87, 46p 

CAL-DMV-RSS-87-111 

Contract DTFH61-85-C-00114 

Sponsored by Bureau of Motor Carrier Safety, Wash- 

ington, DC. 


The study compared two-year accident and conviction 
rates of visually impaired heavy-vehicle operators (with 
Class 1 or 2 licensure) to those of a sample of visually 
nonimpaired heavy-vehicle operators. Nonimpaired 
drivers met current federal acuity standards (corrected 
acuity of 20/40 or better in both eyes) while impaired 
drivers had substandard static acuity and were as- 
sessed within either moderately (corrected acuity be- 
tween 20/40 and 20/200 in the worse eye, 20/40 or 
better in the other) or severely (corrected acuity worse 
than 20/200 Snellen in the worse eye) impaired sub- 
groups. Visually impaired drivers had significantly more 
total accidents (37.15%) and convictions (48.38%) 
than did the nonimpaired drivers. These findings lead 
to qualified support for the current federal standard, 
Particularly regarding the severely impaired, with less 
support of its application regarding the moderately im- 
paired heavy-vehicie operator. 
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PB87-207551/GAR PC A06/MF A01 
New Mexico Univ., Albuquerque. 

Evaluation of Innovative State and Community Al- 
cohol Projects: Breath Aicohol Testing Program 
Effectiveness, impact and Transferability. 

Final rept. Jan 85-Apr 86, 

B. D. Woods. Mar 87, 108p DOT-HS-807 124 
Contract DTNH22-84-C-05051 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


Breath Alcohol Testing (BAT) programs in Albuquer- 
que and Santa Fe, New Mexico are evaluated in regard 
to effectiveness, impact, and transferability of the spe- 
cial DWI enforcement squads and their use of BAT 
Mobiles. Squad activity effectiveness is measured with 
DWI arrests. Univariate time series analysis verifies 
that department DWI arrests generally double. Crash- 
es are analyzed for impacts resulting from the BAT 
programs. Multiple time series analysis applied to 
Wednesday through Saturday Night (7:00 p.m. - 5:00 
a.m.) Fatal and Injury (WSNF1) crashes, their comple- 
ments and comparison series, crashes per travel ex- 
posure measured by fuel sales, show many impact 
forms. Albuquerque WSNFI abruptly fell 21 percent 
three months into BAT programs operations and 
gradually approach a 69 percent reduction or greater if 
the overall 1 percent per month trend continues. The 
repeat of the BAT program effectiveness and impact in 
Santa Fe implies concept transferability 
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PB87-863965/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA 
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Bird Strikes and Aviation Saf 
June 1987 (Citations from the NT 
Rept. for Jan 70-Jun 87. 

Jul 87, 118p 
Supersedes 


. January 1970- 
Database). 


PB86-854213. 


This bibliography contains citations concerning haz- 
ards to aircraft created by engine ingestion and the 
impact of birds. Bird tracking and dispersal, damage 
assessment, and collision avoidance strategies are 
considered. Facility site selection in regard to bird pop- 
ulations, and simulation studies are also discussed. 
(This updated bibliography contains 249 citations, 44 
of which are new entries to the previous edition.) 


744,558 

PB87-916904/GAR PC A18/MF A01 
National Transportation Safety Board, Washington, 
DC. Bureau of Field Operations. 

Aircraft Accident Reports - Brief Format, U.S. Civil 
and Foreign Aviation, issue Number 2, 1986 Acci- 


18 Jun 87, 414p NTSB/AAB-87/04 

See also PB87-916902. 

Paper also available on subscription, North 
American tinent price $185.00/year; all others 
write for quote. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1986. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in this publication represent a random 
selection. The publication is issued irr , Normal- 
ly eighteen times each year. The Brie’ Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 
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PB87-916905/GAR PC A18/MF A01 
National Transportation Safety Board, Washington, 
DC. Bureau of Field Operations. 
Aircraft Accident Reports - Brief Format, U.S. Civil 
and Foreign Aviation, issue Number 3, 1986 Acci- 


8 Jun 87, 410p NTSB/AAB-87/05 

See also PB87-916904. 

Paper c also available on subscription, North 
American tinent price $185.00/year; all others 
write for quote. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviations operations during Calendar Year 1986. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in this publication represent a random 
selection. The publication is issued irregularly, normal- 
ly eighteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 
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PB87-197406/GAR PC AOS/MF A01 
National Organization of Black County Officials, Inc., 
Washington, DC. 

Community and Economic Development for Coun- 
ties (Alachua, Florida; Calhoun and Oakland, Michi- 
gan and Travis, Texas). Final Report October 1, 
1985-October 31, 1986. 

15 Jan 87, 90p 

See also PB87-157392. Sponsored by Economic De- 
velopment Administration, Washington, DC 


The final report documents those activities performed 
to complete the overall project objectives. Part | de- 
scribes the administrative activities and lists the con- 
ferences and workshops the project manager attend- 
ed to network with other related organizations and 


share project experiences. Part | also documents staff 
development activities. Part |i reviews the newsletters. 
Part Ili describes the technical information exchange 
component. Part IV reviews the preparation of the 
case study. Part V summarizes the annual economic 
development conference and the workshops NOBCO 
sponsored. Part VI reviews in detail the technical as- 
sistance component, a major focus of this project. Part 
Vil describes the work of the advisory committees. 
Part Vill documents professional volunteer exchange 
activities. 
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PB87-207239/GAR PC A09/MF A01 
Alaska Univ., Anchorage. Inst. of Social and Economic 


Research. 
Alaska Statewide and Ri Economic and De- 


Final rept., 

M. Berman, S. Colt, and T. Hull. Jun 85, 178p MMS- 
TR-115, OCS/MMS-85/0030 

Contract DI-14-12-0001-30139 

See also PB85-173409. Sponsored by Minerals Man- 
agement Service, Anchorage, AK. Alaska Outer Conti- 
nental Shelf Office. 


The report projects cumulative demographic and eco- 
nomic effects expected from the Federal Outer Conti- 
nental Shelf (OCS) oil and gas lease sale program in 
Alaska. Econometric modeling techniques are used to 
develop projections including and excluding OCS ex- 
ploration and development for the state of Alaska and 
the state’s Southcentral Region. The projected cumu- 
lative effects of the OCS program include an increase 
of approximately 3.5 percent in state population and 
employment and a modest decline in real per capita 
state expenditures. The statewide employment and 
population effects grow as OCS development pro- 
ceeds but diminish very slowly as construction employ- 
ment declines the late 1990. The effects grow more 
slowly in the Southcentral Region. 
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PB87-206280/GAR 
Washington State Univ., Pullman. Environmental Re- 
search Center. 

Contingent Conditions for Research-Based Local 
Emer Planning. 

Technical rept. (Final), 

J. D. Kartez, and W. J. Kelley. Jan 87, 88p NSF/ 
ENG-87004 

Grant NSF-ECE82-17550 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


PC A0S/MF A01 


The first section of the report presents results of an 
exploratory study that was conducted in 1983-84 to 
identify a model of barriers to and incentives for re- 
search-based disaster planning. The second section 
summarizes results of a confirmatory study conducted 
in 1985-86. Steps which city and county governments 
can take to improve their willingness and ability to pre- 
pare for disaster response are identified. 
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AD-A181 326/0/GAR PC A03/MF A0O1 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Natural Resources Research Program: Guidelines 
for Determining Key Indicators of Recreation Use. 
Final rept., 

M. R. Waring. Mar 87, 36p Rept no. WES/IR/R-87-1 


Preference data for campsites were obtained from 
campers at five Corps of Engineers lakes. Findings 
across the five lakes indicated that, in general, camp- 
ers select sites vased on (a) the presence of utilities, 
(b) the quality, closeness, and number of obstacles to 
the sanitary facilities, (c) the distance to and view of 





the lake, and (d) the amount of shade or canopy clo- 
sure. These key indicators can be used by both man- 
agers and planners to predict visitation pattern, to in- 
fluence the use of specific sites by a particular group or 
type of user, to modify the amount of visitation be- 
tween underused and overused sites, and to deter- 
mine how and where limited manpower funds can best 
be spent in building or modifying sites. These indica- 
tors can also be used to justify differential fee struc- 
tures for different sites. keywords: Campsite prefer- 
ences, Recreation use, Visitor preferences. 


744,564 

PB87-198677/GAR PC A13/MF A01 

Research bin Inst., Research Triangle Park, NC. 

Comparison of Alternative Approaches for Esti- 

mating Recreation and Related Benefits of Water 
Improvements. 


Final rept., 

W. H. Desvou: . V. K. Smith, and M. P. McGivney. 
Mar 83, 283p EPA/230/05-83/001 

Contract EPA-68-01-5838 

Prepared in cooperation with North Carolina Univ. at 
Chapel Hill. Sponsored Environmental Protection 
Agency, Washington, DC. Office of Policy Analysis. 


The study compares three methods for measuring the 
overall recreation and related benefits of improved 
water quality. (It does not measure commercial use 
benefits or withdrawal use benefits). These methods 
are travel cost, contingent valuation, and contingent 
ranking. The comparison is based on detailed inter- 
view data for 305 user and nonuser households in the 
Pennsylvania portion of the Monongahela River water- 
shed. The benefits measurement approaches show 
consistent results for comparable changes in water 
quality. 
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PB87-204152/GAR PC AOS/MF A01 
Georgia Univ., Athens. School of Environmental 


Biot Cultural Resources: Management Consider. 
ations for Historic a in the National Park 
System, Southeast 
Research/Resources Ma ment r 
|. J. W. Firth. Nov 85, 84p Ni _n 7SER-82 
Contract NPS-PX-5000-3-030 
Sponsored by National ean Service, Atlanta, GA. 
Southeast Regional Office. 


Existing National Park Service guidelines for the man- 
agement of historic districts do not address the unique 
characteristics of biotic cultural resources. Biotic cul- 
tural resources are communities of plants and animals 
associated with human settlement and land use in his- 
toric districts. Some, such as pastures, have been 
classed as natural resources; others, such as gardens, 
have been classed as structures. The usual approach 
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to their preservation has been to restore them to the 
general appearance of a historic scene. There are no 
guidelines or standards applying to this. As a result 
considerable attention has been paid to historical au- 
thenticity in some cases, while in others it has been 
neglected. The purpose of the report is to provide 
some considerations for preserving biotic cultural re- 
sources within the framework of the Service's ‘Cultural 
Resources Management Guidelines’ (NPS-28). The 
recommendations are based on a review of existing 

management issues and practices within the national 
park units of the NPS Southeast Region. 


744,566 

PB87-207726/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Development Div. 
Parks and Recreation: Maintenance Costs and Vis- 
itor Days at Two Recreation Areas. 

Fact sheet. 

Jun 87, 13p GAO/RCED-87-152FS, B-227345 


The report compares the federal government's ex- 
penditures for the maintenance of Yellowstone Nation- 
al Park located mostly in Wyoming and Wasatch- 
Cache National Forest located mostly in Utah. Yellow- 
stone and Wasatch-Cache are maintained by the De- 
partment of Interior's National Park Service and the 
Department of Agriculture's Forest Service, respec- 
tively. 


Transportation & Traffic Planning 


744,567 

PB87-203220/GAR PC A09/MF A01 
New Jersey Dept. of Transportation, Trenton. Div. of 
Research and Demonstration 


High ayy bey ny 3 impacts, and 
Parameters (A ). Volume 2. Bibliography 
and Data. 

Final rept., 

T. M. Batz. Aug 86, 181p REPT-86-017-7767-2, 
FHWA/NJ: 17-7767-2 


See also Volume 1, PB87-203212. Sponsored by Fed- 
eral Highway Administration, Trenton, NJ. New Jersey 
Div. 


The report details the findi of 256 past and present 
high occupancy vehicle (HOV) treatments which have 
been implemented. Volume | contains the procedures 
followed and the major conclusions found concerni 
the 19 specific HOV treatment types which were s' 
ied. Volume || contains a comprehensive bibliography 
along with a listing for each HOV treatment cited which 


744,569 


Transportation & Traffic Planning 


includes the year implemented, size, priority cutoff, 
hours of operation, current status, and any before and 
after data concerning the impacts which the treat- 
ments may affect. 


744,568 
PB87-207957/GAR PC A03/MF A01 
Transportation Research Board, Washington, DC. 
Innovations in Travel Survey Methods. 

ition research record, 
E. B. Peterson, J. R. ee 2° cae 
Niebuhr, and A. Braden. 1 . 41p TRB/TRR-1097, 
ISBN-0-309-04117-1 
Library of Congress catalog card no. 87-7796. 


Contents: 
Travel surveys--current options; 
Telephone interviews--cost-effective method for 

accurate travel surveys; 

A small sample mail-out/telephone collection 
travel survey; 

Mail-out/ mail-back travel survey in Houston, 
Texas; 

Special-purpose travel surveys; 

Puget Sound Council of Governments origin- 
destination travel survey, 1985; 

Nationwide personal transportation study-- 
experiences with previous surveys and options 
for the future. 


744,569 
PB87-208096/GAR PC A07/MF A01 
Transportation Research Board, _— lon, DC. 


Special rept. 

1987, 131p TRB/SR-212, ISBN-0-309-04452-9 
Library of Congress catalog card no. 87-14146. Spon- 
coed | by Federal Highway Administration, Washing- 
ton, DC. 


Contents: Major highway reconstruction in the United 
States; Policy and plan development related to corri- 
dor traffic ma it for major highway reconstruc- 
tion; Dealing the traffic impacts of urban freeway 
reconstruction; Remarks on public information and 
public relations; A comprehensive approach to major 
highway reconstruction projects; An analysis of the 
use of incentive/disincentive contracting provisions for 
early project completion; Construction and contract 
issues; Case studies; Yo saan Interstate 81; Phila- 
delphia, Schuylkill Expressway; Atlanta, "freeway 
system reconstruction; Seattle, ship canal ; Chi- 
cago, Lake Shore Drive; Los Angeles, 1984 Olympic 
Games). 
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Index entries in this section are selected to indicate important ideas and concepts presented in a 
report. When using the keyword index, be sure to look under terms narrower, broader, or related 
to a particular topic. Although some of the keywords are not selected from a controlled vocabulary 
of terms, most of them have been selected from the DoD, DoE, NASA, or NTIS controlled 
vocabularies. The entries are arranged by keyword and then by the NTIS order number. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Abstract number 


200 MILE LIMIT 
Marine Scientific Research Boundaries and the Law of 
the Sea: Discussion and Inventory of National Ciaims, 
PB87-205365/GAR 742,511 
4GL PROGRAMMING LANGUAGE 
Application Software Prototyping and Fourth Generation 


ere 
PB87-210332/GAR 742,970 
A-300 AIRCRAFT 
Simulation des Commandes de Vol Electriques au Centre 
d'Essais en Vol Francais (CEV) pour les Avions de 
Transport Civil (Simulation of Fly-by- wire Control for Civil 
Transport Aircraft at the French Centre d’Essais 3 Vol). 
N87-23647/7/GAR 742,033 
A-320 AIRCRAFT 
Simulation des Commandes de Vol Electriques au Centre 
dEssais en Vol Francais (CEV) pour les Avions de 
Transport Civil (Simulation of Fly-by- wire Control for Civil 
Transport Aircraft at the French Centre d’Essais en Vol). 
N87-23647/7/GAR 742,033 
A-BOMB SURVIVORS 
Nagasaki Reinforced Concrete Building Dose Cailcula- 


tions 
DE87007374/GAR 
ABLATION 


Numerical Prediction of 1-D Ablation Using a Finite Con- 
trol Volume Procedure with Exponential Differ 
DE87007947/GAR 


ABNORMALITIES 


Aeromedical Evaluation and Disposition of Electrocardio- 
raphic Abnormalities. 
87-24071/9/GAR 


ABRASION 


Aeolian Abrasion on Venus: Preliminary Results from the 
Venus Simulator 
N87-23458/9/GAR 
ABSORBERS (MATERIALS) 
Evaluation of Localized Innomogeneities in the Reflectiv- 
ity of Planar Absorber Panels, 
AD-P005 421/3/GAR 743,037 
Water-Absorbing Capacitor System for Measuring Rela- 
tive Humidity 
PATENT-4 662 220 
ABSORPTION 
Substituent and Solvent Effects on the Lifetimes of Hy- 
drocarbon-Based Biradicals. 
AD-A181 519/0/GAR 
ACCELERATION 


Fiber-Optic Accelerometer Having Cantilevered Accelera- 
tion-Sensitive Mass 


743,775 


743,518 


744,523 


742,143 


743,461 


742,703 


SAMPLE ENTRY 


Keyword term 


Title 


Earthquake Engineering 
EAGD-84: A Computer Program for Earthquake 


Analysis of Concrete Gravity Dams. 


PAT-APPL-7-037 271/GAR 


ACCELERATION STRESSES (PHYSIOLOGY) 
of Central Nervous System 


Pharmacological Correction 
Functio during Exposure to Coriolis Accelerations. 
N87-23132/0/GAR 744,518 


Reaction to Vibration of Rat Kinesthetic Analyzer Neuro- 


cytes. 
N87-23133/8/GAR 


ACCELERATION TOLERANCE 
Correction of Central Nervous System 
Functio during Exposure to Coriolis Accelerations. 
N87-23132/0/GAR 
ACCELERATOR FACILITIES 
ACP (Advanced Computer Program) 
a at Fermilab. 
87006275/GAR 
ACCELERATORS 
Vacuum Chamber for Containing Particle Beams. 
PAT-APPL-6-801 881/GAR 
ACCESS TIME 
On-Chip Instruction Caches for High Performance Proc- 


essors, 
AD-A181 572/9/GAR 
ACCOUNTING 
National Utility Financial Statement Mode! (NUFS86) 
PB87-197091/GAR 743,149 
ACCRETION 
Law for Accretion Zone Sizes. 
N87-23385/4/GAR 
ACCRETION DISKS 
Timescales for n= Accretion and the Structure of 
the Protoplanetary Disk 
N87-23380/5/GAR 742,266 
Generation of a Dynamo Magnetic Field in a Protoplane- 
Accretion Disk. 
N87-23403/5/GAR 
ACETYLCHOLINESTERASE 
Isolating a Cell Line Maximally Secreting Human Acetyl- 
cholinesterase 
AD-A181 283/3/GAR 743,681 
Neuroendocrine Changes and Behavior Following Sub- 
Acute Exposure to Organophosphates 
AD-A181 826/9/GAR 
ACETYLENES 
Polymerization of Phenylacetylene Using Palladium (I!) 


Catalysts 
AD-A181 477/1/GAR 


743,460 


744,519 


744,518 


Multiprocessor 
744,375 


744,431 


742,921 


742,238 


742,273 


743,801 


742.760 


PB85-193613/GAR 538,662 


ACID PHOSPHATES 
Growth of KH sub 2 PO 
perature and atte 

1982-30 1984. 
0DE87008167/GAR 
Acid Sue - a Challenge for Europe. Proceedings. 
0E87751 D5 GAR 743,321 


Spatial Characterization of Acid Rain Stress in Canadian 
+i > me Progress Report, August 1, 1985-February 


1986. 
Na?- 24031/3/GAR 743,323 


Ct Cet 6 0s ie See Sete 
Lakes. Progress Report, February 1-August 1, 


1908. 
N87-24032/1/GAR 743,324 
ACIDITY 


Constant Tem- 
. 20 August 


744,328 


Stress Indicators in Fishes and Their Poten- 
tial for Application in Field Studies, 
PB87-202354/GAR 

ACOUSTIC ABSORPTION 
Global! Model for Sound Absorption in Sea Water. 
AD-A181 688/3/GAR 744,217 


Stes tints Oe Sond Cheeegien See Water. Part 2. 
GEOSECS pH Data 
AD-A181 689/1/GAR 744,218 


Global Model for Sound Absorption in Sea Water. Part 3. 
Arctic Regions. 
AD-A181 690/9/GAR 
ACOUSTIC ATTENUATION 
Resolution of Low-Frequency Attenuation Anomalies in 
e 


the Southern 
AD-A181 754/3/GAR 744,220 


ACOUSTIC DETECTORS 
Acoustical Detection of Hidden insects 
PATENT-4 671 114 

ACOUSTIC ESR 


Electron Spin Mapping of Coal Molecular Structure by 
ENDOR (Electron-Nuclear Double Resonance): Quarterly 
Technical Progress Report 
DE87008374/GAR 


ACOUSTIC IMAGES 
Transfer Function Approach to Scalar Wave Propagation 
in Lossy and Lossiess Media 
AD-A181 801/2/GAR 

ACOUSTIC MEASUREMENT 
Ocean Data CSTD Macintosh System 


743,413 


744,219 


743,719 


743,227 


744,221 


KW-1 





AD-A181 499/5/GAR 


of Simplified Cabin Box, Phase 1 
741,994 


744,121 


Acoustic Ti 
N87-23248/4/ 
ACOUSTIC MICROSCOPES 
Application of Scanning Acoustic Microscopy to Ad- 
vanced Structural Ceramics 
N87-23987/7/GAR 743,534 
ACOUSTIC MODELS 
Honzontal Spatial Requirement St 
as Modelled by the IFDPE (implicit 
abolic Equation) Acoustic Model. 
AD-A181 375/7/GAR 
ACOUSTIC MONITORING 
with Acoustic Wave Devices. 


of the Gulf Stream 
inite Difference Par- 


744,215 


Corrosion 
0E87003516/GA' 


ACOUSTIC PROPERTIES 
Acoustic and Dielectric Properties and Network Models 
of Tight Gas Sandstones. Annual Report July 1985-June 


1986, 
PB87-207155/GAR 742,755 


ACOUSTIC RADIATION 
Treatise on Acoustic Radiation. Volume 3. Modeling of 
Sources and Recewers. 
AD-A181 647/9/GAR 


ACOUSTIC SCATTERING 
Transfer Function Approach to Scalar Wave Propagation 
in Lossy and Lossless Media 
AD-A181 801/2/GAR 


ACOUSTIC SIGNALS 


Perception and Structural Analysis of Morphologies. 
N87-24086/7/GAR 742,587 


ACOUSTIC VELOCITY 
gouping between Acoustic Velocity Oscillations and 


‘opeliant Combustion. 
AD-A181 667/7/GAR 


ACOUSTIC WAVES 
Nonlinear and Random Phenomena in Electromagnetic 
and Acoustic Wave Propagation. 
AD-A181 649/5/GAR 


ACOUSTOELASTIC EFFECT 
Nonlinear and Random Phenomena in Electromagnetic 
and Acoustic Wave Propagation 
AD-A181 649/5/GAR 


ACOUSTOOPTICS 
Acoustooptic Processing of Two Dimensional Signals 
Using Temporal and Spatial integration 
AD-A181 761/8/GAR 743,007 


Photochemical Generation of the Optoacoustic Effect: 
Performance Ri: 
0E87007763/GAR 


ACRYLIC ACID 
Adhesion Properties of Polyelectrolyte-Chemisorbed Zinc 
Phosphate Conversion Coatings 
0E87005262/GAR 


ACTINIDE COMPLEXES 
Research in Nuciear Chemistry: Progress Report for the 
Period July 1, 1962 to May 31, 1963 
DE87006925/GAR 742.689 


ACTIVATED CARBON PROCESS 
Regeneration of Activated Carbon at Ambient Tempera- 
tures Using Supercritical Solvents. Final Report--Annual 
Cooperative Program Project, 
PB87-201091/GAR 


ACTIVATED CARBON TREATMENT 
Cost and Performance Evaluation for Full Scale, Single 
Solute Control of Synthetic Organic Chemicals by Granu- 
lar Activated Carbon Adsorption 
PB87-202925/GAR 


ACTIVATION 
Stimulation of T Cells through the CD3/T-Cell Receptor 
Complex: Role of Cytoplasmic Calcium, Protein Kinase C 
Transiocation, and Trcophonjation of pp60(c-src) in the 
Activation Pathwa) 
AD-A181 866/5/GAR 743,674 


Reactivation Study for NASA (National Aeronautics and 
Space Administration) Lewis Research Center's Hyper- 
sonic Tunnel Facility 
N87-23664/2/GAR 


ACTIVE CONTROL 
improved Combat Performance any | Relaxed Static Sta- 
bility and a Spin Prevention System (FBW Jaguar) 
N87-22674/2/GAR 741,992 


Microprocessor Controlled Proof-Mass Actuator 
N87-22706/2/GAR 744,485 


Optimum Mix of Passive and Active Control of Space 
Structures 
N87-22714/6/GAR 


Structural/Control 
Micro-G) 
N87-22721/1/GAR 744,450 


Workshop on Structural Dynamics and Control interaction 
of Flexible Structures 
N87-22728/6/GAR 


Vibration Suppression by Stiffness Control 
N87-22730/2/GAR 743.467 


Modified independent Moda! Space Contro! Method for 
Active Control of Flexible Systems 


KW-2 


743,556 


742,999 


744,221 


742,811 


744,345 


744,345 


742,737 


742.722 


743,409 


743,415 


742.048 


744,488 


Interaction (Payload Pointing and 


744,438 
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KEYWORD INDEX 
N87-23980/2/GAR 


Description of NPS (Active) Army Accessions. Volume 2. 
AD-A181 805/3/GAR ; 
ACTUATORS 


Microprocessor Controlled Proof-Mass Actuator 
N87-22706/2/GAR 


744,485 


Control of Structures by Applied Thermal Gradients. 
N87-22747/6/GAR 743,468 


Modified independent Moda! Space Control Method for 
Active Control of Flexible Systems 
N87-23980/2/GAR 

ADA COMPILER 
Ada (Tradename) Compiler Validation Summary Report: 
TeleSoftt TeleGen2 E68, Version 3.11. Host: MicroVAX Il, 
Targets: Motorola 68020, 68010 Tektronix 8540 (M68010 


CPU), 
AD-A181 416/9/GAR 742,985 


ADA PROGRAMMING LANGUAGE 
Ada (Tradename) Compiler Validation Summary Report: 
TeleSoft TeleGen2 E68, Version 3.11. Host: MicroVAX Ii, 
Targets: Motorola 68020, 68010 Tektronix 8540 (M68010 


CPU), 
AD-A181 416/9/GAR 


744,505 


742,985 


Summary of Technical Operations. 
AD-A181 701/4/GAR 


ADAMANTANES 
1 tp ene 4 Dimethylsiloxane Copolymers: Prepara- 


tion and Properties. 
AD-A181 528/1/GAR 742,763 


1 bigs eee Dimethyisiloxane Copolymers: Prepara- 
and Properties. 
ADAIS! 843/4/GAR 743,593 
ADAMANTANYL DIMETHYLSILOXANE 
1,3- Lee men Dimethyisiloxane Copolymers: Prepara- 
Properties. 
DATS! 528/1/GAR 742,763 


ADAPTATION 
Family Adaptation to Childhood Chronic Iliness. 
PB87-199048/GAR 

ADAPTION 


Perception and Structural Analysis of Morphologies. 
N87-24086/7/GAR 742,587 


ADAPTIVE CONTROL 
Overview of Controis Research on the NASA (National 
Aeronautics and Space Administration) Langley Research 
Center Grid. 
N87-22720/3/GAR 
ADAPTIVE CONTROL SYSTEMS 
Parallel Structure for On-Line identification and Adaptive 


ol. 
AD-A181 748/5/GAR 
ADDING CIRCUITS 


742,947 


743,439 


742,978 


742,997 


Optical Carry Adder 
AD-A181 856/6/GAR 
ADDITIVE MODELS 
Generalized Additive Models, Cubic Splines and Penal- 
ized Likelihood. 
AD-A181 773/3/GAR 
ADDRESSING 
Design of an Addressable Memory Controller. 
AD-A181 425/0/GAR 
Content-Addressable 
PB87-196259/GAR 
ADHESION TESTS 
iat Adhesion Testing. January 1975-July 1987 (Cita- 
rom the INSPEC: 


742,927 


743,644 


742,919 


742,933 


Coating. Acheson < gale and Testing. January 1980- 
July 1987 (Citations from World Surface Coatings Ab- 


stracts) 
PB87-864195/GAR 743,546 


ADHESIVE BONDING 
Adhesive Evaluation of Water-Soluble LARC-TP! 
N87-23752/5/GAR 743,520 
ADHESIVES 
Development of H Temperature, improved Perform- 
ance Polythioether lants, Coatings and Adhesives 
AD-A181 550/5/GAR 743,519 
Laser Microprobe Analysis and Laser Raman Spectros- 
copy Analysis Techniques for identification of Organic 
Surface Contaminants: Final Report 
0E87007828/GAR 
ADMINISTRATIVE LAW 
one Controls: State's Controls Over Personal Proper- 
Management Are inadequate 
'887-204277/GAR 
ADRENAL GLAND 
Biochemical Aspects of Some Neurohumoral System 
Functions during Long-Term Antiorthostatic Hypokinesia 
N87-23142/9/GAR 744,521 
ADRENAL MEDULLA 
Isolation and Culture of Adrenal Medullary Endothelial 
Celis Producing Biood Clotting Factor Vill:C 


742,739 


741,885 


PATENT-4 670 394 


ADRENAL METABOLISM 
Effect of Short-Term Spaceflights on Activity of Renin- 
Angiotension-Aldosterone System, Sw of 
Cyclic Nucleotides and Prostaglandins in Blood. 
N87-23125/4/GAR 
ADSORBENTS 
Kinetics of rea and ae Reactions in Combustion 
Systems: Quarterly Report No. 
DE87006703/GA 743,201 
ADSORPTION 
Quantum Adsorption for an inverse Quadratic Potential 
AD-A181 696/6/GAR 742,709 
ADSORPTION ISOTHERMS 
Use of Surfactants in Fine Coal Dewatering: Volume 1 
DE87006831/GAR 743,203 
AERIAL RECONNAISSANCE 
Attributes of a Tactical Airborne Reconnaissance Collec- 
tion Model for the Airland Research Model aa. 
AD-A181 426/8/GAR 
AERODYNAMIC CHARACTERISTICS 
Effect of Surface Roughness on Drag of Aircraft. 
N87-23571/9/GAR 741,946 


Experimental Study of Supersonic Stream Sliding at 
A Past One-Step Wedge with Jaws. 
N87-23573/5/GAR 741,947 


Two-Dimensional Aerodynamic Characteristics of the 
AMES HI-120, HI-8, and LOW-12 Airfoils. 
N87-23589/1/GAR 741,953 


Experimental investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
N87-23613/9/GAR 741,995 


Method for the Determination of the Three-Dimensional 
Aerodynamic Jay of a Rotor-Stator Combination to 
low 


Compressible ‘ 

N87-23625/3/GAR 742,838 
AERODYNAMIC CONFIGURATIONS 

x- ry Integrating Advanced Technologies for Tomorrow's 


Air Combat. 
N87-22671/8/GAR 741,990 
Minimizing the Number of Calculations in Design-by-Anal- 


ysis ’ 
N87-23586/7/GAR 


AERODYNAMIC STABILITY 
Sota Investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
N87-23613/9/GAR 
AERODYNAMIC STALLING 
Improved Combat Performance wy | Relaxed Static Sta- 
bility and a Spin Prevention System (FBW Jaguar). 
N87-22674/2/GAR 741,992 
Flight Investigation of the Effects of an Outboard Wing- 
Leading-Edge Modification on Stali/Spin Characteristics 
of a Low-Wing, Single-Engine, T-Tail Light Airplane. 
N87-23614/7/GAR 741,960 
AERODYNAMICS 
Study of Supermaneuver Aerodynamics. 
AD-A181 490/4/GAR 741,944 
improvement of Combat Performance for Existing and 
Future Aircraft. 
N87-22663/5/GAR 741,972 
Evolution of Combat Performance of the Hawk Light 
Combat Aircraft. 
N87-22668/4/GAR 
AEROELASTICITY 
AGARD Manuel on Aeroelasticity in Axial-Flow Turboma- 
chines. Volume 1. Unsteady Turbomachinery Aerodynam- 


Ics, 
AD-A181 676/8/GAR 742,823 


Aeroelasticity in Turbomachines. Comparison of Theoreti- 

cal and Experimental Cascade Results 

AD-A181 763/4/GAR 
AERONAUTICAL ENGINEERING 


Engineer in Charge: A History of the Langley Aeronauti- 
cal Laboratory, 1917-1958 
N87-24390/3/GAR 742,051 


Research and Technology (Ames Research Center 1986 
Annual Report). 
N87-24391/1/GAR 
AEROSOLS 
Characteristics of Individual Particles at a Rural Site in 
the Eastern United States 
PB87-196119/GAR 
AEROSPACE ENGINEERING 


USSR Report: E ing and Equipment 
N87- 23570/1/GAR 


AEROSPACE ENVIRONMENTS 
Test Results of a 60 Volt Bipolar Nickel-Hydrogen Bat- 


tery 
N87-24029/7/GAR 743,104 


NASA (National Aeronautics and Space Administration) 

Space/Gravitational Biology Accomplishments, 1986-87 

N87-24063/6/GAR 744,522 
AEROSPACE MEDICINE 


Short Course on Cardiopulmonary Aspects of Aerospace 
Medicine 


743,660 


744,511 


741,952 


741,995 


741,987 


742,825 


744,532 


743,326 


743,485 





AD-A181 677/6/GAR 744,507 


Aeromedical Evaluation and Disposition of Electrocardio- 
Er Abnormalities. 
7-24071/9/GAR 744,523 


Noninvasive Methods for the Detection of Coronary 
Artery Disease in Aviators: A Stratified Bayesian Ap- 


proach 
N87.24072/ 7/GAR 744,524 


Valvular and i Heart Disease in the Aviator. 
N87-24073/5/GA\ 744,525 


Aeromedical Aspects of Mitral Valve Prolapse. 
N87-24074/3/GAR 744,526 


Pulmonary ceaeoey and Pulmonary Function Testing in 
Aasoapace 
N87- SROTS/O/GAR 744,527 


Aeromedical Disposition Pulmonary Sarcoidosis, 
Chronic Obstructive Lung pe... Reactive Airway Dis- 
ease and Spontaneous Pneumothorax 

N87-24076/8/GAR 


Hypertension in the Aviator. 
N87-24077/6/GAR 


Coronary Risk Factors in Aerospace Medicine. 

N87-24078/4/GAR 744,530 

Cardiopulmonary Screening for High-Performance Flying: 

Selection and Retention issues. 

N87-24079/2/GAR 744,531 
AEROSPACE TECHNOLOGY TRANSFER 

Potential Medica! Applications of TAE (Transportable Ap- 

plications Executive). 

N87-23166/8/GAR 744,461 
AGE FACTOR 

ea Screening for High-Performance Flying: 

Selection and Retention issues. 

N87-24079/2/GAR 744,531 
AGRICULTURAL ECONOMICS 


Guidelines for mre National Agricultural Re- 
search Systems in Saharan Africa. 
PB87-204038/GAR 742,057 
AGRICULTURAL PRODUCTS 
Acoustical Detection of Hidden insects. 
PATENT-4 671 114 
AGRICULTURE 
—_ Energy Guide for Agricultural and Small Commer- 


ial Applications. 
DE87007876/ GAR 743,141 
National Agricultural Re- 


Guidelines for Str 
Saharan Africa. 
742,057 


744,528 


744,529 


743,719 


search Systems in 
PB87-204038/GAR 


AGRICULTURE ECONOMICS 


Paying for Marketwide Service in Fiuid Milk Markets. 
PB87-190864/GAR 742,053 


AID TO FAMILIES WITH DEPENDENT CHILDREN 
Impact of Variations in AFDC and Medicaid Eligibility on 
Prenatal Care Utilization 
PB87-199030/GAR 


AIR COMPRESSORS 
Integrating a ey 9 Semantics, and Discourse DARPA 


Natural La inderstanding Program. Volume 1. 
AD-A181 2 MeGAR 742,580 


AIR CUSHION VEHICLES 
Seal for Air Cushion Vehicle 
PATENT-4 658 926 


AIR DEFENSE 
Expert Systems Approach to Military Decision Support in 


an Air Detense Scenario. 
AD-A181 634/7/GAR 743,869 


AIR FLOW 
Chemical Defense Collective Protection Technology. 
Volume 2. Effects of Airlock Airflow Pattern, Clothing, and 
Exposure Concentration on Vapor Transport. 
AD-A181 305/4/GAR 743,746 


Structure of Air Flow Over Sand Dunes and Its Effect on 
Eolian Sand Transport in Coastal Regions. 
AD-A181 756/8/GAR 742,432 


Diagnostic Studies of Meso-alpha Scale Fiow on the 
Alpine Northside 
NEY. 23070/2/GAR 742.449 


Diagnosis of a Cold Front Observed during Alpine Experi- 
ment (ALPEX) 
N87-23072/8/GAR 742,451 


Analysis of Stably Stratified Atmospheric Flow over the 
Dinaric Alps eae Alpine Experiment (ALPEX) 
N87-23078/5/GA 742,455 


Dynamics and Evolution of the Pyrenees Lee Wave 
Event during March 21-23, 1982 
N87-23079/3/GAR 742.456 


Contribution to Bora Studies Using Alpine Experiment 
(ALPEX) Aircraft Data 

N87-23080/1/GAR 742,457 
Mistral-Tramuntana Shear Line. A Satellite Observation 
N87-23084/3/GAR 742.482 


Predicability of Low-Level Flow during ALPEX (Aipex Ex- 
periment) 
N87-23088/4/GAR 742.486 


Lagrangian Turbulence Measurements with Constant 
Density Balloons 


743,441 


742,002 


KEYWORD INDEX 


N87-23090/0/GAR 742,461 
Field Study of the Effect of Orographic Features on Plan- 
etary Boundary Models. 

N87-23091/8/GA\ 742,462 


Effect of the Tatra Mountains, Poland, on the Atmospher- 


2 Vseeneaen and Or Vanialy Gaity Ge Netans and 
Southern Air 
N87- 23004/2/GaA 742,489 


impact Vaporization: Late Time Phenomena from Experi- 

ments. 

N87-23491/0/GAR 
AIR FORCE BUDGETS 

Managing Science and Technology as a Corporate in- 

AD. Ate! "420/1/GAR 741,932 
AIR FORCE OPERATIONS 

Australian Considerations of Risk Criteria at Joint User 

Airfields, 

AD-P005 348/8/GAR 
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ALPHA PARTICLES 
TF Ripple Loss of Fast Alphas 
DE87006629/GAR 

ALPINE METEOROLOGY 


Proceedings of the Conference on the Scientific Results 
of the Alpine Experiment (ALPEX). Volume 2 
N87-23068/6/GAR 


Mesoscale Mountain Meteorology. 
N87-23069/4/GAR 742,448 


Diagnostic Studies of Meso-alpha Scale Flow on the 
Alpine Northside 
N?#7-23070/2/GAR 742,449 


of a Cold Front Observed during Alpine Experi- 
ment (ALPEX) 
N87-23072/8/GAR 


Winds in the inn Valley, Austria. 
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Budget of an Alpine Valley 
76/9/GAR 742,497 


pes of Stably Stratified Atmospheric Flow over the 
Dinaric Alps the Alpine Experiment (ALPEX) 
N87-23078/5/GA 742,455 


Contribution to Bora Studies Using Alpine Experiment 
(ALPEX) Aircraft Data 
N87-23080/1/GAR 742,457 


Mesoscale Analyses of Temperature, Pressure and Wind 
Fields over Switzerland: A Case Study of a Foehn. 
N87-23086/8/GAR 742,484 


Fine Structure of the Atmospheric Boundary Layer 
Across the Alps dur Pressure Period in the 
Alpine Experiment (AL Case Study on April 22. 


1982 
N87-23087/6/GAR 742,485 


Predicability of Low-Level Flow during ALPEX (Alpex Ex- 
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742,447 
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ALUMINUM ALLOYS 


N87-23088/4/GAR 742,486 
Synoptic-Scale influence on the Variability of the Alpine 
Experiment (ALPEX) Low-Level Jet 
N87-23089/2/GAR 


ALSEK RIVER 


742,487 
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Sediments: Eastern Gulf of Alaska. Section 2 osctogy of of 
the Alsek soaunent Instability Study Area 
PB87-195004/GAR 744,105 


ALTERNATE CONCENTRATION LIMITS 


Alternate Concentration Limit Guidance. Part 1 
and information Requirements. 
PB87-206165/GAR 


ALTIMETERS 


ACL 
743,423 


LASA (Lidar Atmospheric Sounder and Altimeter) Earth 
lem. Volume 2D. instrument Panel Report. 
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ALTITUDE SICKNESS 


OPERATION EVEREST Ii: Effects of a Simulated Ascent 
to 29,000 Feet on Nutrition and Body 
AD-A181 855/8/GAR 


ALUMINIDES 
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itinum Modified Aluminide Coatings on 

poem ty 
AD-A181 795/6/GAR 

ALUMINIUM 
inert Anode/Cathode Program: Electrochemical Polariza- 
tion Studies on Cu and Cu-Containing Cermet Anodes for 
the Aluminum industry. 
0E87006295/GAR 


Structure of Al/GaAs Interfaces. 
0E87007181/GAR 


\ Fuel 
Surere Fal Report 
ALUMINIUM 27 TARGET 

Calibration of sub-Coulomb Heavy lon Proton Transfer 

Reactions. 

0E87007122/GAR 
ALUMINIUM ALLOYS 

Corrosion of Al 7075-T6 Alloy Coupled to Ti 6Al-4V in 

Wet Air. 

DE87008347/GAR 743,557 
ALUMINIUM OXIDES 

Interactive Chemistry of Coal-Petroleum Prosnasing: 

Report, September 16, 1986-December 15, 
1986. 
DE87006667/GAR 743,167 


Hydrotreatment Catalyst Activity Ennancement: Quarterly 
Report No. 14 for the Period November 1, 1986 to Janu- 


31, 1987. 
87006802/GAR 743,168 
igurational Diffusion of Coal Macromolecules: Quar- 
—_ my meg LAF 1986 to March 15, 
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DE87007536/GAR 743,207 


Promoter Modifications of Catalytic Activity and Selectivi- 
ty: Final Report for Period April 1, 1982-September 30, 
1986. 

DE87007539/GAR 742,674 
Improved Beta” -Alumina Oxide Electrolytes Through 
Transtormation T : Final Report. 
DE87007897/GAR 743,102 
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of Coal Molecular Structure by 
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NESSE. 
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Electron Spin 


0DE87008390/GAR 


ALUMINUM 
inert Anode/Cathode Program: Electrochemical Poiariza- 
- Studies on Cu and Cu-Containing Cermet Anodes for 
the Aluminum industry 
0E87006295/GAR 743,583 
Pitting Corrosion of Aluminum and Aluminum Alloys. Jan- 
uary 1970-June 1987 (Citations from the Engineering 
index Database). 
PB87-863700/GAR 743,558 
ALUMINUM ALLOYS 


Fundamental Study of P/M (Powder Metallurgy) Proc- 
essed Elevated +> aac Aluminum Alloys 
AD-A181 380/7/GA 


Use of Novel Processi 


743,577 


Procedures for improving Over- 
all Fa Resistance of High Strength Aluminum Alloys. 
AD-A181 421/9/GAR 743,579 


Fundamental Study of P/M (Powder Metallurgy) Proc- 
essed Elevated Temperature Aluminum Alloys 
AD-A181 496/1/GAR 743,580 


Pitting Corrosion of Aluminum and Aluminum Alloys. Jan- 
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index Database) 
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ALUMINUM GALLIUM ARSENIDES 
Ohmic Contracts to Gallium Aluminum Arsenide for High 
Temperature Applications 
AD-A181 502/6/GAR 
Structure of Al/GaAs Interfaces. 
0E87007181/GAR 


ALUMINUM OXIDE 


Crack-interface Grain Bridging as a Fracture Resistance 
Mechanism in Ceramics: 2. Theoretical Fracture Mechan- 


ics Model 
PB87-203907 743,540 


Crack-interface Grain Bridging as a Fracture Resistance 
Mechanism in Ceramics: 1. Experimental Study on Alumi- 


na 
PB87-203915 
AMALTHEA 
Cartography of irregularly 
N87-23545/3/GAR 
AMERICAN OYSTER 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Atlantic) - American Oyster 
AD-A181 583/6/GAR 744,066 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Mid-At- 
lantic) - American iter 
AD-A181 593/5/GAR 


AMINES 
Mechanisms of 
and Final Report, 
0E87001232/GAR 
AMINO ACIDS 
—~ aa of the Free-Base of the Triaminoguanidinium 


AD-A181 364/1/GAR 743,647 


Effects of High Pressure on the Release of Excitatory 

Amino Acids by Brain Synaptosomes. 

AD-A181 872/3/GAR 743,789 
AMINOPYRIDINES 

Therapeutic Approaches to the Treatment of Botulism. 

AD-A181 603/2/GAR 743,727 
AMMONIA 

Coal Gasification Via the Lur 

Volume 2, Production of IFG (industrial Fuel Gas) 

0E87001009/GAR 743,163 


Supercritical Fluid Extraction cf Coal: Technical Progress 
Report, 12/1/86-2/28/87 

0E87007383/GAR 743,170 
Planetary Interi- 


High Pressure Cosmochemistry of 
ors: Laboratory Studies of the Water-Rich Region of the 
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System Ammonia-Water 
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Studies of the Scattering/ Absorption of Minerals. 
N87-23423/3/GAR 742,112 


In-Situ Analysis of Hydrazine Decomposition Products. 
N87-23693/1/GAR 742,883 


Seasonal Toxicity of Ammonia to Five Fish and Nine in- 
vertebrate Species 
PB87-203329/GAR 743,416 


Effects of Elevated Ammonia Levels on the Fingernail 
Clam, ‘Musculium transversum’, in Outdoor Experimental 
Streams. 

PB87-203345/GAR 


AMMUNITION 
Accident-Prone Risk-Factors in the Production of Pyro- 
technic Ammunitions and Preventive Measures Therefor, 
AD-P005 311/6/GAR 744,139 
Prepositi —_ sans Deployment: New Challenges in 
Ammunition 
AD-P005 347/0/ 


Temporary Tank oh Storage Facility, 
AD-P005 353/8/GAR 744,154 


Audit of the Quantity Distance Rules for the Storage of 
Ammunition and Explosives, 
AD-P005 360/3/GAR 744,160 


Fragment Hazard investigation Program: Prediction of 
Quantity Distance Requirements for Mass-Detonating 
Ammunition U: a Monte Carlo Simulation Model, 
AD-P005 363/7/GA 744,161 


identification and Charactenzation of Emissions and Resi- 
dues from Open Burning and Detonation of Munitions, 
AD-P005 392/6/GAR 744,178 


Registration List of Munitions Manufacturers and Export- 


ers. 
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AMMUNITION CASES 
Assessment of the Feasibility of Performing Infield Non- 
destructive Evaluation to Determine the Presence of Ex- 
plosives Materials within Cased Munitions, 
AD-P005 350/4/GAR 

AMMUNITION FEED MECHANISMS 
Control System for a Robotic Howitzer 
AD-A181 366/6/GAR 

AMMUNITION FRAGMENTS 
Klotz-Club Tests in Sweden 
AD-P005 334/8/GAR 744,198 


Fragment Hazard investigation Program: Prediction of 
Quantity Distance Requirements for Mass-Detonating 
Ammunition Using a Monte Cario Simulation Model, 
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Hazards Evaluation Proposal, 
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Joint Australian/UK Stack Fragmentation Trails. ey 2. 
AD-P005 377/7/GAR 44,203 
AMORHPHOUS SILICON 
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pendent Phototransport in the Nanosecond 
Amorphous Semiconductors: Annual Report for Period 
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Modeling High-Pressure Gas-Polymer Sorpion Behavior 
Using the Sanchez-Lacombe Equation of State. 
AD-A181 573/7/GAR 743,559 


AMORPHOUS SILICON 
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Deposition from a Silane 
0&8 7007579/GAR 744,321 
Characteristic improvement of Amorphous Silicon Solar 
Cell for Indoor Use, 
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quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest) . ; 
AD-A181 591/9/GAR 
AMPHIPODS 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 


Northwest) . — 
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AMPLIFIERS 
Oual-Polarization 8.45 GHz Traveling-Wave Maser. 
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intelligence Bulletin 49. Injuries and Amputations 
from Work with Mechanical Power Presses. 
792/GAR 743,457 
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Transformation and Chromosome Damage 
Amsacrine in C3H/10T(1/2) Clone 8 Cells. 
7-203147/GAR 743,689 
ANAEROBIC 
Power Capacity to Perform- 
ance Sustained Combat Scenario, 
743,786 
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Biological Gasification of Renewable Resources. Annual 
Report March 1984-February 1985, 
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Knowledge Representation in the PUPS Theory. 
AD-A181 553/9/GAR 
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Perception and Structural Analysis of Morpho'ogies. 
N87-24086/7/GAR 742,587 


ANALYTIC FUNCTIONS 
Approximants for Functions of Higher Monodro- 


mic b 
0E87007508/GAR 743,620 


ANALYTICAL CHEMISTRY 
Error Estimation Using the Simplex Method in Nonlinear 


Least Squares Data Analysis. 
AD-A181 834/3/GAR 742,644 


ANALYZERS 
Curve Fi of Portable Wear Metal Analysis. 
AD-A181 793/1/GAR 
ANCHORS (FASTENERS) 
Daze Fasteners. 
PATENT-4 650 385 
ANGIOGRAMS 
Estimation of Coronary Artery Dimensions from Angio- 


a. 
D-A181 671/9/GAR 
ANGIOGRAPHY 
Estimation of Coronary Artery Dimensions from Angio- 
‘ams. 
Xora 671/9/GAR 743,670 
Noninvasive Methods for the Detection of Coronary 
Artery Disease in Aviators: A Stratified Bayesian Ap- 
proach. 
N87-24072/7/GAR 
ANGLE OF ATTACK 
Mach 6 Experimental and Theoretical Stability and Per- 
formance of a Cruciform Missile at Angles of Attack Up 
to 65 ey 
N87-23592/5/GAR 743,876 


High-Angie-of-Attack Pneumatic Lag and Upwash Correc- 
tions for a He | Flow Direction Sensor 
N87-23616/2/GAR 742,010 
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ANHYDRIDES 


Negative lon Chemistry of Triflic Anhydride in the Gas 
Phase and the Electron Affinity of CF3S03 


AD-A181 845/9/GAR 


ANIMAL ECOLOGY 
Response to an Exotic Habitat by Arid Riparian Breeding 
Birds Along an Elevational Gradient 
PB87-202032/GAR 743,695 


ANOMALOUS TEMPERATURE ZONES 
Workshop on Comparison of Simulations by Numerical 
Models of the Sensitivity of the Atmospheric Circulation 
to Sea Surface Temperature Anomalies 
N87-23034/8/GAR 742,433 


Numerical Experiments on the Atmospheric Response to 
a Sea Surface Temperature Anomaly over the Equatorial 
Eastern Pacific Ocean. 

N87-23036/3/GAR 742,435 


Enso Experiments with a Two-Level AGCM (Atmospheric 
General Model). 
N87-23037/1/GAR 742,436 


Atmospheric Simulations of the 1982-83 ENSO (EI Nino 
Southern Oscillation) Episode. 
N87-23038/9/GAR 742,437 


Impact of Initial Conditions and SST (Sea Surface Tem- 
perature) Anomalies on Extended Range Predictions for 
the El Nino Period. 

N87-23046/2/GAR 742,475 


impact of SST (Sea Surface Temperature) Anomalies 
and Initial Conditions on Extended Range Predictions 
with an At General Circulation Model: A Case 
Study in Early of 1983. 
N87-23051/2/GAR 
ANOPHELES 

Correlation of Survival Rates of Anopheles dirus A (Dip- 
tera: Culicidae) with Different infection Densities of Pias- 


modium cynomoigi 
AD-A181 778/2 


Field Trial in Chiapas, Mexico, of a Rapid Detection 
Method = Malaria in Anophiline Vectors with Low Infec- 
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ANTARCTIC REGIONS 
anaes Landsat Images of Antarctica and Planetary 


Exploratio: 
N87- 23558/6/GAR 743,879 


ANTENNA APERTURES 


Aperture Coupled Patch Antennas and Arrays, 
AD-P005 399/1/GAR 


ANTENNA ARRAYS 
Proceedings of the Antenna Applications Symposium 
Held in Urbana, Illinois on 17-19 September 1986. 
Volume 1, 

AD-A181 536/4/GAR 


Proceedings of the Antenna Applications Symposium 
Held in Urbana, Illinois on 17-19 September 1986. 


Volume 2, 
AD-A181 537/2/GAR 743,012 


Acoustooptic Processing of Two Dimensional Signals 
Using Temporal and Spatial integration 
AD-A181 761/8/GAR 743,007 


V-Band Space-Based Radar Antennas, 
AD-P005 394/2/GAR 743,014 


APS-Workshop on Characterization of MMIC (Monolithic 
Microwave Integrated Circuit) Devices for Array Antenna, 
AD-P005 398/3/GAR 743,017 


Aperture Coupled Patch Antennas and Arrays, 
AD-P005 399/1/GAR 743,018 


Phased Array Antenna Pattern Optimization with Failed 
Elements, 
AD-P005 400/7/GAR 743,019 


Mutual Admittance between Slots in Cylinders of Arbitrary 
Cross Section Shape, 
AD-P005 405/6/GAR 743,023 


Technique for Low Sidelobes in Monopulse Planar Array 
Antennas, 
AD-P005 406/4/GAR 


Phased Array Antenna for Space Shuttle Orbiter, 
AD-P005 407/2/GAR 743,025 


High Power Phased Array Antenna for Sub-Scale Aerial 
ee pplications, 
5 410/6/GAR 743,028 


Results of Optimization of Yagi-Uda Arrays of Shaped Di- 
les 


poles, 
AD-P005 422/1/GAR 743,038 


Results of Numerical and Physical Modelling of Airborne 
Adcock Arrays for VHF (Very High Frequency) DF (Direc- 
tion Finding) Applications, 

AD-P005 423/9/GAR 743,039 


Spacecraft Mass Trade-Offs Versus Radio-Frequency 
Power and Antenna Size at 8 GHz and 32 GHz 
N87-23830/9/GAR 


Adaptive Antennas 
N87-23865/5/GAR 
MIC (Microwave 
Phased Arrays 
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ANTENNA COMPONENTS 


Practical Examples of Integ al Broadband Matching of Mi- 
crostrip Antenna Elements, 
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ANTENNA DESIGN 
GPS (Global Positioning System) Antenna Designs. 
N87-22615/5/GAR 742,910 
Telecommunications and Data Acquisition Report. 
Progress Report, January-Marct:, 1987. 
N87-23828/3/GAR 742,890 
Spacecraft Mass Trade-Offs Versus Radio-Frequency 


Power and Antenna Size at 8 GHz and 32 GHz. 
N87-23830/9/GAR 744,471 


Use of a 2.3-GHz Traveling-Wave Maser on the USUDA 
64-Meter Antenna. 
N87-23831/7/GAR 744,472 


ae Component Time Delays for the 70-Meter An- 


tenna: 
N87- 23835/8/GAR 743,040 


Z-Corrections for OSN (Deep Space Network) 70-Meter 
Antenna Ra Calibration. 
N87-23836/6/GAR 743,041 


Microwave Antennas for Avionics. 
N87-23859/8/GAR 


Aircraft Radar Antennas. 
N87-23861/4/GAR 742,015 


Spacecraft Multi-Beam and Contoured-Beam Antennas. 
N87-23863/0/GAR 742,911 


Millimeter Wave Antennas for Avionics. 
N87-23864/8/GAR 


Adaptive Antennas. 
N87-23865/5/GAR 


Printed Circuit Antenna Technology. 
N87-23867/1/GAR 


ANTENNA FEEDS 
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Active Aperture 

AD-P005 Sor /8/GAR 743,016 
Design Considerations for the Beamwaveguide Retrofit of 
a Ground Antenna Station, 

AD-P005 411/4/GAR 743,029 


Log-Periodic Array of Monopole-Siot Elements, 
AD-P005 413/0/GAR 


ANTENNA RADIATION PATTERNS 
Phased Array Antenna Pattern Optimization with Failed 
Elements, 

AD-P005 400/7/GAR 743,019 


Inexpensive Relatively Broadband Multi-Purpose Anten- 


na, 
AD-P005 412/2/GAR 743,030 


Shallow-Cavity Unity Gain Notch Radiator, 
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jeview of Spherical Near-Field Measurements, 
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Aircraft Radar Antennas. 
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Spacecraft Multi-Beam and Contoured-Beam Antennas. 
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Millimeter Wave Antennas for Avionics. 
N87-23864/8/GAR 


Adaptive Antennas. 
N87-23865/5/GAR 743,046 


Green's Functions: Antenna Design Applications. January 
1972-July 1987 (Citations from the International Aero- 
space Abstracts Database) 
PB87-864088/GAR 


ANTENNAS 
Antenna Location Sey Report for the AN/ALQ-156 
and AN/ALQ-162 Systems 
AD-A181 539/8/GAR 743,002 


Anti-Skywave AM Broadcast Antenna Design 
AD-A181 559/6/GAR 742,906 


Antenna Controller for the 12-14 GHz SATCOM Mobile 
Ground Terminal, 
AD-A181 702/2/GAR 742,907 


Study of LF (Low Frequency) Top-Loaded An- 
tennas Using Numerical Modeling Techniques. 

son to Scaled Test Mode! Measurements. 

AD-A181 796/4/GAR 743,013 


Antenna System for an EHF (Extremely High Frequency) 
Satellite Earth Terminal and Its Calibration, 
AD-P005 395/9/GAR 742,909 


EHF/SHF (Extremely High Frequency/Super Fre- 
quency) SATCOM (Satellite Communications) Antenna 
and Radome Test Results, 
AD-P005 396/7/GAR 


Wide-Band, Double-Tuned Microstrip Elements, 
AD-P005 401/5/GAR 743.020 


Matrix Formulation of Vector Operations in Electromag- 
netics Analysis. 
AD-P005 424/7/GAR 744,370 
Green's Functions: Antenna Design Applications. January 
1972-July 1987 (Citations from the International Aero- 
space Abstracts Database) 
PB87-864088/GAR 
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Water Soluble Derivatives of Fredericamycin A 
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ANTIBODIES 
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fection in Rhesus Monkeys 
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Stimulation of T Cells through the CD3/T-Cell Receptor 


Complex: Role of Calcium, Protein Kinase C 
Translocation, and tion of pp6O(c-src) in the 


Activation Pa’ 
AD-A181 866/5/ 743,674 


CD5 Antibodies increase intracellular lonized Calcium 
Concentration in T Cells. 
AD-A181 870/7/GAR 


ANTICOAGULANTS 


Investigation of Hemostasis System in Air Traffic Control- 
lers as Related to Different Air Traffic Conditions. 
N87-23123/9/GAR 743,790 


743,705 


Effects of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetylcholine 
and Choline Seepenenere 

DATO 409/4/GAR 743,723 


Dextramethorphan and Carbetapentane: Centrally Acting 
Non-Opioid Antitussive Agents with Novel Anticonvulsant 


Properties. 
AD-A181 810/3 743,736 
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Case Study on April 22, 
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Regulation of the in vitro Presentation of Minor Lympho- 
e —_— Determinants by Major Histocompatibility 
E Immune Response Genes. 
AD-A181 808/7/GAR 743,704 
Cone Anatysie of the Mis (Minor Lymphocyte Stimula- 
tors) System. A Reappraisal of Polymorphism and Alle- 
lism Mis(a), Mis(c), and Mis(d). 
AD-A181 878/0/GAR 
ANTIKNOCK RATINGS 
Literature Review of Cetane Number and Its Correlations. 
AD-A181 753/5/GAR 742,712 
ANTIMISSILE DEFENSE SYSTEMS 
Space: The Fourth Military Dimension. The Strategic De- 
fense Initiative and the implications for Land Warfare in 
the Twenty-First Century. 
AD-A181 427/6/GAR 743,816 
and Control Eval- 


Application of the Modular Command 

uation Structure to a Strategic Defense Initiative Com- 

mand and Control . 

AD-A181 608/1/GAI 
ANTIPARASITIC DRUGS 


Clinical 
AD-A181 670/1/GA 
ANTIPROTONS 


Antiprotons in Cosmic Rays. 
N87-24255/8/GAR 


ANTIPYRETICS 
Circadian Variation in Host Defense. 
AD-A181 319/5/GAR 743,722 
Hyperthermia Induced by Open-Field Stress is Blocked 


by Salicylate 
AD-A181 728/7 743,730 


ANTIVIRAL AGENTS 
Synthesis of Nucleoside Mono- and Dialdehydes as Anti- 


viral - 
AD-A181 691/7/GAR 743,729 


APPLE COMPUTERS 
UW: A Macintosh UNIX Window Interface 
DE87008152/GAR 

APPLICATIONS PROGRAMS (COMPUTERS) 
Design for a New Catalog Manager and Associated File 
Management for the Land Analysis System (LAS) 
N87-23159/3/GAR 744,458 
NASA (National Aeronautics and Space Administration) 
Regional Planetary Image Facility Image Retrieval and 
Pr System. 
N87-23160/1/GAR 744,443 
SOT (Solar Optical Telescope): A Rapid Prototype Using 
TAE (Transportable tions Executive) Windows. 
N87-23161/9/GAR 744,459 


2GCHAS (Second Generation Comprehensive Helicopter 
Analysis System): A High Productivity Software Develop- 
ment Environment. 
N87-23162/7/GAR 


Overview of the Catalog Manager 
N87-23163/5/GAR 


ged pee Subsystem. Version 1: A User's 
Eye Vi 
N87-. 23164/3/GAR 742,992 


Rationalizing Vicar within a TAE (Transportable ica- 
tions Executive) Framework: Some Problems and 


743,724 


743,817 


Studies. Phase 1 
743,728 


742,406 


742,963 


742,967 


744,460 


Solutions. 
N87-23165/0/GAR 742,596 


Naval Applications of a TAE (Transportable Applications 
Executive)-Derived Executive 


ARMS EXPORT CONTROL ACT 


N87-23167/6/GAR 


Overview of the Land Analysis System (LAS) 
N87-23168/4/GAR 


744,118 


742,929 


Development of Land Analysis System Display Modules. 
N87-23169/2/GAR 743,986 


Application Software Prototyping and Fourth Generation 
PBO?-290332/GAR 742,970 


APPROACH CONTROL 
Aircraft Approach Guidance Using Relative LORAN-C 
tion. 
N87-22606/4/GAR 741,963 
Probabilistic Modeling of LORAN-C for Nonprecision Ap- 


proaches. 
N87-22607/2/GAR 741,964 


Advanced Monitoring Concepts. 
N87-22614/8/GAR 741,969 


Safe Microburst Penetration Techniques: A Deterministic, 
Nonlinear, Control Approach 
N87-22620/5/GAR 

APPROPRIATIONS 


741,970 


Academic Science/E: ; R and F Funds, Fiscal 
Year 1985 (Detailed Statistical Fables). 
PB87-199600/GAR 741,936 


Federal R and D Funding by Budget Function: Fiscal 
Years 1986-88. 
PB87-201349/GAR 
APPROXIMATION 
Paes ry Errors and Perceived Similarity between 


Approximated Polygons. 
N87-24127/9/GA 743,628 


a a 
Marine Corps Project to Validate the ASVAB (Armed 
ee Vocational Aptitude Battery) against Job Per- 
SD AIST 377/3/GAR 742,546 


Unified Tri-Services Pertormance Assessment 
Battery: Review and 5 
AD-A181 697/4/GAR 
AQUATIC ANIMALS 
Seasonal Toxicity of Ammonia to Five Fish and Nine in- 
vertebrate 
PB87-203329/GAR 743,416 
AQUATIC INSECTS 
baggy Horizontal, and Diel | ao. of Invertebrate 


Drift in the Lower 
AD-A181 439/1/GAR 743,813 
AQUATIC ORGANISMS 


inventory of Planktonic and Benthic Orga- 
nisms at Times Beach: Short Communica’ neaste 
‘43, 


741,937 


741,898 


AD-A181 436/7/GAR 


ARBOVIRUSES 
World Reference Center for Arboviruses 
AD-A181 440/9/GAR 

ARC JET ENGINES 
Low Power Ar 
N87-23691/5/ 

ARCHAEOLOGY 
Reconnaissance Survey and Preliminary Assessment of 
the Cultural Resources of Lake Sakakawea in Williams 
and McKenzie Counties, North Dakota. Volume 1 ee 

42, 


AD-A181 354/2/GAR 
Plan for Archaeological inves’ oom at Historical Dam 
742,512 


743,709 


Thruster Pulse ignition. 
R 742,816 


Construction Ca in Central 
PB87-206520/GA 
Microstructure Casts during AIWEX (Arctic Internal Wave 
Experiment): A Summary 
AD-A181 764/2/GAR 

ARCTIC REGIONS 
Field Artillery Operations in the Artic 
AD-A181 367/4/GAR 


Ocean Data CSTD Macintosh System 
AD-A181 499/5/GAR 


ARMATURES 


744,089 


743,856 
744,121 


Laser-Produced Plasmas and Hypervelocity Acceleration 

AD-A181 98578/GAR 744,209 
ARMORED FORCES 

U.S. Army Armor in Limited War: Armor Employment 

Techniques in Korea and Vietnam 

AD-A181 423/5/GAR 743,859 
ARMORED VEHICLES 

U.S. Army Armor in Limited War: Armor Employment 

Techniques in Korea and Vietnam 

AD-A181 423/5/GAR 743,859 
ARMS CONTROL 

Classification of Explosives under the UN Scheme - A 

Need for Uniformity or Flexibility. 

AD-P005 358/7/GAR 744,158 

Use of Tags in Monitoring Limits on Mobile Missiles 

DE87008340/GAR 743, 
ARMS EXPORT CONTROL ACT 

Registration List of Munitions Manufacturers and Export- 


ers 
PB87-194403/GAR 742,639 
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ROKAIC, 
AD-A181 489/6/GAR 
ARMY PERSONNEL 

ARI (Army Research institute for the Behavioral Social 

Sciences) Survey of Army Recruits, 1985: Tabular De- 

scription of National Guard Accessions. 

AD-A181 803/8/GAR 741,901 
Behavioral and 


ARI (Army Research institute for the 
Social Sciences) Army Recruits, 1985: Tabular 


Survey of 
Description of NPS (Active) Army Accessions. Volume 1 
AD-A181 804/6/GAR 


Description of NPS 

AD-A181 805/3/GAR 

ARi (Army Research institute for the 

Social Sciences) Survey of Army 

Description of NPS Army 

AD-A181 806/1/GAR 

ARI (Army Research and 

Social —— Nes any st Any aA, = Tabular 

Description of Reserve Accessions. V' 1 

AD-A181 sreraan” 

Sactetogy of the Army Reserves: A Preliminary Assess- 

ADAI81 831/9/GAR 741,907 

Development of a Model of Soldier Effectiveness: Re- 
Results. 


transiation Matenals and 
AD-A181 832/7/GAR 741,908 
Army Deployment: Better Transportation Planning Is 


Nowhed 

P887-204285/GAR 743,838 
ARMY PLANNING 
in the Strategic Planning Process: Who Shall Bell 


the Ca 
743,857 


t (Revision). 
AD-A181 371/6/GAR 
ARMY PROCUREMENT 
Fi Study to Forecast Procurement Workload for 
MACOMs Commands). 


( 
AD-A181 737/8/GAR 


ARMY TRAINING 
Early Comparability Analysis (ECA) Procedural Guide. 
AD-A181 260/1/GAR 743,867 


NTC (National Training Center) Live Fire Performance 


Analysis. 
AD-A181 827/7/GAR 
— 


Solvent-Mediated Hydr 
Quarterly Report No. 3 for the 
= 


ARP 148 GALAXY 


Near-infrared Study of the Luminous Merging Galaxies 
NGC 2623 and 148. 
N87-24339/0/ 742,364 


743,833 


741,881 


in Coal Liquefaction: 
Period April 16, 1985 to 


743,169 


Arp Ring: Galactic or Extragalactic. 
N87-24282/2/GAR 
ARRAY PROCESSORS 
Software for the ACP (Advanced Computer Program) 
Multiprocessor System 
DE87006415/GAR 744,378 


Gaussian Elimination with Partial Pivoting and Load Bal- 


coon on a Multiprocessor 
0E87007784/GAR 742,957 


LU Factorization Algorithms on Distributed-Memory Multi- 
processor Architectures. 
743,621 


742,307 


Bes7007794/GAR 
ARRESTING (PROCESS) 
Micromechanisms of Fracture and Crack Arrest in Two 


ncAet SEAR 


a ~ ed Nonlinear Optic: 
AD- rirt 523/2/GAI 744,312 


Leach Potential of Processed Shale as Determined by 
Two Extraction Methods. 
0E87007389/GAR 743.205 
impact of Oxidation and Reduction on the Leaching Po- 
tential of Trace Metals from Spent Oil Shale 
DE87008056/GAR 
ARSENIC FLUORIDES 
Comparison of ‘iL Aromatic Hydrocarbon Cation 
Salts with Salts of Fluoroaromatic Cations. 
0E87006943/GAR 742,730 
ARSENIDES 
Reactions of (Me3SiCH2)2AsSiMe3 with Gallium Halides: 
Crystal Structure and Dynamic NMR Study of the Dimer 
(((Me3SiCH2)2As)2GaBr)2 


KW-8 VOL. 87, No. 19 


743,566 


743,220 


KEYWORD INDEX 


AD-A181 277/5/GAR 


ARTIFICIAL INTELLIGENCE 
tional Models in Human Vision Symposium 
(15th) Held on June 19-21, 1906 in Rochester, New York. 
AD-A181 270/0/GAR 742,579 


ages Structure Theory: A Framework for the Analy- 
AD-A181 350/0/GAR 742,581 


UC (UNIX Consultant). A Progress Report. 
AD-A181 389/8/GAR 742,942 


—— Representation and Natural-Language Se- 
ADAtB} 422/7/GAR 742,583 
PC Expert System. DBMS interface Tools. Phase 1 Fea- 
SD a161 ec3/0/GAR 742,946 


pony od Fault-Tolerant Controllers. 
N87- 1/3/GAR 742,974 


Development of a Prototype intelligent User interface 
Subsystem for NASA’ s (National Aeronautics and Space 
Administration's) Scientific Database Systems. 
N87-24098/2/GAR 742,968 
prereset into the Pattern Processing Capabilities of 
N87-241 jaraatta/T/GAR 742,589 
Adaptive, Associative, and Self-Organizing Functions in 
Neural Sn, 

PB87-196242/GAR 742,590 


inference E . January 1975-July 1987 (Citations 
from the INSPEC ee for the Physics 
itabase) 


742,591 


742,693 


Aspects. January 1983-July 
tabase). 
742,592 


ee Sey eos ui atten Oar 
AD-A181 /9/GAR - 743,855 


Field Artillery Operations in the Artic. 
AD-A181 367/4/GAR 


ASPHALT 
Maximum Theoretical Specific Gravity of Bituminous 


Mixtures. 

AD-A181 599/2/GAR 742,790 
ASPHALTS 

Western Research Institute: Publications and Presenta- 

tions: Volume 2, Final Report, April 1983-September 

1986. 

0E87008496/GAR 743,180 
ASSEMBLERS 


Automated a Using Feature Localization. 
AD-A181 262/7/GA 743,499 


ASSEMBLY 


Automated ee Using Feature Localization. 
AD-A181 262/7/G. 743,499 


ASSISTANCE PROGRAMS 
Food Stamp Program: Results of the Simplified Applica- 
‘oject. 


tion Demonstration Pri 
PBB? 207 734/GAR 742,566 
———- — 


AD-AI81 181 " 25/0/GAR 


ASSOCIATIVE PROCESSING 
OCCAM (Orifice-Controlied Canister Munition) Quarterly 
R/D Status Report (2nd): September-November 1986, 
AD-A181 292/4/GAR 742,917 
ASSOCIATIVE PROCESSING (COMPUTERS) 
Investigations into the Pattern Processing Capabilities of 
Associative Nets. 
N87-24114/7/GAR 742,589 
ASSOCIATIVE STORAGE 
OCCAM (Orifice-Controlied Canister Munition) Quarterly 
R/D Status Report (2nd): September-November 1986, 
AD-A181 292/4/GAR 742,917 
ASTEROID BELTS 
Evolution of the Inner Asteroid Belt: Paradigms and Para- 
doxes from Spectral Studies. 
N87-23372/2/GAR 
ASTEROIDS 


Observations on the Magnitude-Frequency Distribution of 
Earth-Crossing Asteroids. 
N87-23369/8/GAR 742,232 


Asteroid Families, Dynamics and Astrometry 
N87-23370/6/GAR 742,233 


= DA and 1986 EB: M-Class Asteroids in Near-Earth 
ts 
N87-23371/4/GAR 742,089 


Meteorite Spectroscopy and Characterization of Asteroid 
Surtace Materials 
N87-23373/0/GAR 742,091 


Source of the Optical Red-Siope in Iron-Rich Meteorites. 
N87-23374/8/GAR 742,092 


Search for Spectral Alteration Effects in Chondritic Gas- 
Rich Breccias. 
N87-23375/5/GAR 


743,856 


essable Memory Controller. 
742,919 


742,090 


742,093 


Asteroid Lightcurve Inversion. 
N87-23377/1/GAR 


Accumulation of the Planets. 
N87-23378/9/GAR 


742,234 
742,264 


Solar System 
N87-23390/4/GAR 
Dynamics of Satellites, Asteroids, and Rings. 
N87-23392/0/GAR 742,271 


Computer Simulations of 10-Km-Diameter Asteroid im- 
pacts into Oceanic and Continental Sites: Preliminary Re- 
sults on Atmospheric Passage, Cratering and Ejecta Dy- 


namics. 

N87-23489/4/GAR 743,919 
Impact and Cratering Processes on Asteroids, Satellites, 
and Planets. 


N87-23499/3/GAR 742,163 
Crater Production on Venus and Earth by Asteroid and 


Comet impact. 
N87-23500/8/GAR 742,164 
ASTHMA 

Aeromedical Disposition of Pulmonary Sarcoidosis, 

Gus $ Obstructive a Disease, Reactive Airway Dis- 

Nev. 34076/6/GAR 744,528 
Response of Asthmatics to Sulfur Dioxide Expo- 

sure i and Intermittent Exercise. 

PB87-198487/GAR 743,340 


ASTROMETRY 
Asteroid Families, Dynamics and Astrometry. 
N87-23370/6/GAR 

ASTRONOMICAL CATALOGS 
Star Forming Ri of the Southern 
N87-24273/1/GAR 742,298 


Characteristics of UGC (Uppsala General Catalog) Galax- 
ies Detected by IRAS (infrared Astronomy Sateliite). 
N87-24304/4/GAR 742,329 


Fifty Year Canon of Solar Eclipses: 1986-2035. 
N87-24377/0/GAR 
ASTRONOMICAL MAPS 
re ty of Highly Luminous IRAS (infrared Astronomy 
Galaxies. 


Satellite) 
N87-24358/0/GAR 742,383 


ASTRONOMICAL MODELS 
Production of Braids in Saturn's F Ring. 
N87-23363/1/GAR 
Comet Thermal 
N87-23366/4/GAR 
Dynamics of Long Period Comets. 
N87-23368/0/GAR 
Accumulation of the Planets. 
N87-23378/9/GAR 742,264 


Timescales for oy Accretion and the Structure of 


the Protopianetary 
N87-23380/5/GAR 742,266 


Formation of Giant Molecular Clouds in Global Spiral 
Structures: The Role of Orbital Dynamics and Cloud- 
Cloud Collisions. 


N87-23381/3/GAR 742,235 


Origin of the Diffuse Galactic iR(infrared)/Submm Emis- 
sion: Revisited after Iras. 
N87-24269/9/GAR 742,294 


Masses, Luminosities and Dynamics of Galactic Molecu- 


lar Clouds. 
N87-24270/7/GAR 742,295 


Star Formation and Spiral Structure in M81. 
N87-24294/7/GAR 742,319 


Present Star Formation in Sprials of the Virgo Cluster. 
N87-24306/9/GAR 742,331 


Modelling the IRAS (Infrared Astronomy Satellite) Colors 
of Hes. 
N87-24313/5/GAR 742,338 


Simple Two-Component Model for the Far-infrared Emis- 
sion from Galaxies 
N87-24314/3/GAR 742,339 


History of Gas in Sprial Galaxies. 
N87-24318/4/GAR 742,343 


Physics of the Inner Heliosphere: Mechanisms, Models 
and Observational Signatures. Semiannual Report, May 
1, 1986-April 30, 1987. 
N87-24387/9/GAR 


ASTRONOMICAL PHOTOMETRY 


lo: Comparison of Photometric Scans Produced by the 
Minnaert and Hapke Functions. 
N87-23436/5/GAR 742,121 


Near-Infrared Observations of IRAS (infrared Astronomy 
Satellite) Minisurvey Galaxies. 
N87-24354/9/GAR 


ASTRONOMICAL SPECTROSCOPY 
Bidirectional Reflectance Spectroscopy 
N87-23433/2/GAR 

ATELECTASIS 


Pulmonary Physiology and Pulmonary Function Testing in 
Aerospace Medicine. 
N87-24075/0/GAR 


742,240 


742,233 


742,245 


742,229 


742,262 


742,231 


742,403 


742,379 


742,118 


744,527 





ATMOSPHERE MODELS 
Nonlinear Waves in the Lower Atmosphere. 
AD RIB 414/4/GAR 742,428 


Atmospheric Structure Variations: Modelling of Atmos- 
pheric Structure, 70 - 130 km. 
AD-A181 459/9/GAR 742,413 


Superposition Effects in Rapid Cyclogenesis. 
AD-A181 606/5/GAR 742,429 


as Boundary Layer Modification in the Marginal 
AD-A181 779/0/GAR 742,470 


Diagnosis of the Role of Vertical Deformation in a Two- 
Dimensional Primitive Equation Model. 
AD-A181 816/0/GAR 


ATMOSPHERIC 
Sn Cenaanny Cenpey Cheenentan te Cp Cla 


ice Zone. 
AD-A181 779/0/GAR 742,470 
ATMOSPHERIC ATTENUATION 
Research in Millimeter Wave Techniques. 
N87-23858/0/GAR 
ATMOSPHERIC BOUNDARY LAYER 
pad my REG ~~ RY ~ 
Pressure Period in the 
Alpe Expermont (AL 50. Case Study on April 22, 
NBT. (87-29087/6/GAR 


742,485 
ATMOSPHERIC CHEMISTRY 
of 


742,471 


743,097 


Potassium and Its Different 
Seasonal Behavior as Compared to Sodium. 
AD-A181 812/9/GAR 742,415 


Radiochemistry Research: Progress Report, October 1, 
1974 to September 30, 1975. 
DE87007545/GAR 743,316 


and Heter: Chemistry of Atmos- 
pheric Species: Progress Covering the Period 1 
March 1984 Through 31 December 1984. 
DE87007747/GAR 743,318 
ATMOSPHERIC CIRCULATION 
Workshop on Comparison of Simulations by Numerical 
Models of the Sensitivity of the Atmospheric Circulation 


to Sea Surface Temperature Anomalies. 
N87-23034/8/GAR 742,433 


Enso Experiments with a Two-Level AGCM (Atmospheric 
General Model). 
N87-23037/1/GAR 


Preli Results from a Tropical Ocean Global Atmos- 
phere (T! ) Related Experiment Performed at Ham- 
burg, West Germany, with the ECWME General Circula- 
tion Model (GCM) with T21 Resolution. 

N87-23040/5/GAR 742,439 


Principal Circulation Anomalies in Model Atmospheres 
with and without interannual Variations of Tropical Pacific 
SST (Sea Surface Temperature). 

N87-23041/3/GAR 742,440 


be of Intraseasonal Oscillations in 
GCM (General Circulation Model) Experiments - 
ed at GFDL (Geophysical Fluid Dynamics ino 
N87-23042/1/GAR 


30-60 Day Oscillation in a Perpetual January Siashines 
with the NCAR General Circulation Model. 
N87-23043/9/GAR 742,442 


Preliminary Theory of the Origin of the 40-50 Day Oscilla- 
tion 
N87-23044/7/GAR 742,443 


Forecast and Sensitivity Experiments on the UK Meteoro- 
logical Office GCM (General Circulation Model) with EI 
Nino SST (Sea Surface Temperature) Anomalies. 

N87-23045/4/GAR 742,444 


Legged Jusmaae 60-Day Forecast Experiment during the 
1 -83 El Nino Period. 
N87-23047/0/GAR 742,476 


Extended Forecast Experiment with the CCC (Canadian 
Climate Centre) GCM (General Climate Model). 
N87-23050/4/GAR 742,479 


impact of SST (Sea Surface Temperature) Anomalies 
and Initial Conditions on Extended Range Predictions 
with an ——— General Circulation Model: A Case 
Study in Early Summer of 1983 

N87-23051/2/GAR 742,445 


Proceedings of the Conference on the Scientific Results 
of the Alpine Experiment (ALPEX). Volume 2. 
N87-23068/6/GAR 742,447 


Analysis of Stably Stratified Atmospheric Flow over the 
Dinaric Alps oe | the Alpine Experiment (ALPEX) 
N87-23078/5/GA\ 742,455 


Field Study of the Effect of Orographic Features on Plan- 
etary Boundary Layer Models. 
N87-23091/8/GA\ 


ATMOSPHERIC COMPOSITION 
Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742.274 
Transport and Photochemical Modeling. Studies of At- 
mospheric Species. 
N87-24040/4/GAR 

ATMOSPHERIC CORRECTION 
Atmospheric Correction Algorithm for Remote identifica- 
tion of Non-Lambertian Surfaces and Its Range of Validi- 
ty 


742,436 


742.462 


742.499 


KEYWORD INDEX 


DE87006059/GAR 
ATMOSPHERIC DIFFUSION 


Sensitivity of ae ee oe Se eee 
+ oe © oe Formulation of Lateral 


N87-23052/0/GAR 


of Diffusion Field Experiments, 
PB87-203279/GAR 
ATMOSPHERIC HEAT BUDGET 


an Alpine Valley. 

NO? 20076 /8/GAR 

ATMOSPHERIC MODELS 
Workshop on Comparison of Simulations by Numerical 
Models of he saeay of the Atmospheric Circulation 
to Sea Surface Temperature Anomalies. 
N87-23034/8/GAR 742,433 
Simulated and Budgets and Balances during 
the 82/83 Enso Event. 
N87-23035/5/GAR 742,434 
Numerical Experiments on the Atmospheric Bony an A} 
a Sea Surface Temperature Anomaly over the 
Eastern Pacific Ocean. 
N87-23036/3/GAR 742,435 
Enso E: with a Two-Level AGCM (Atmospheric 
General ). 
N87-23037/1/GAR 742,436 
Atmospheric Simulations of the 1982-83 ENSO (E! Nino 
Southern Oscillation) . 
sah 23038/9/GAR 742,437 


ene Sam 9 Resins Coen Guat 

Performed at Ham- 
the ECWME General Circula- 
Resolution. 


742,496 


742,480 


742,463 


742,497 


wy by. 
tion ton Model (GCM) with T21 
N87-23040/5/GAR 


xperiments 
FOL (Govphyiea! Fluid Dynamics —— 
N87-23042/1/GAR 


90-60 Day Osciiation in a Perpetual January Simulation 
with the NCAR General Circulation Model. 
N87-23043/9/GAR 742,442 
Seay YRS ee aaa 
N8?-23044/7/GAR 742,443 


Sensitivity Experiments on the UK Meteoro- 
logical Office GCM (General Circulation Model) with Ei 
Nino SST (Sea Surface Temperature) Anomalies. 
N87-23045/4/GAR 742,444 
Impact of Initial Conditions and SST (Sea Surface Tem- 

Range Predictions for 


N87-23046/2/GAR 742,475 

apy ap ae weg Forecast Experiment during the 
-83 El Nino Period 

N87-23047/0/GAR 742,476 


Sensitivity of the NMC (National Meteorological Center) 
Spectral Mode to the January 1983 E! Nino SST (Sea 
Surface Temperature). 

N87-23048/8/GAR 742,477 
Tropical Pacific SST (Sea Surface Temperature) Experi- 
ments with the GLAS Climate Model. nena 


N87-23049/6/GAR 
Extended Forecast Experiment with the CCC (Canadian 
742,479 


Climate Centre) GCM (General Climate Model). 
N87-23050/4/GAR 

impact of SST (Sea Surface Temperature) Anomalies 
and Initial Conditions on Extended Range Predictions 
with an Ai General Circulation Model: A Case 


Study in —_ of 1983. 
N87-23051/2/GAR 


and Forecasting El Nino. 
Nev-23083/8/GAR 742,481 


Development of a Coupled GCM (General Circulation 


Model) Suitable for Modelling Studies in Toga. 
N87-23055/3/GAR _ 744,092 


SST © Seana 


742,445 


Numerical S! Model. 
N87-23082/7/ 742,459 


Auroral Particies. 
N87-24249/1/GAR 


ATMOSPHERIC MOTION 


Superposition Effects in Rapid Cyclogenesis. 
AD-A181 606/5/GAR 742,429 


Potential Observing Systems for Tropical Cyclone Motion 
Studies. 

AD-A181 745/1/GAR 
Effects of 


742,425 


742,430 
Shifting on the Frequency Spectra of 


Atmospheric Gravity Waves 
AD-A181 747/7/GAR 742,431 


Diagnosis of the Role of Vertical Deformation in a Two- 

Dimensional Primitive Equation Model 

AD-A181 816/0/GAR 
ATMOSPHERIC PRESSURE 


Contaminant Transport During Atmospheric Pumping of a 
Nuclear Chimney: Progress Report, 1 September 1986 


742,471 


AUGER ELECTRONS 
DE87006684/GAR 743,358 


Mesoscale Analyses of Temperature. Pressure and Wind 
Fields over Switzerland: A Case Study of a Foehn 
N87-23086/8/GAR 742,484 
ATMOSPHERIC RADIATION 
Transport and Photochemical Modeling. Studies of At- 


mospheric ; 
N87-24040/4/GAR 


ATMOSPHERIC SOUNDING 
LASA (Lidar A’ and Altimeter) Earth 


ae ee Volume 2D. instrument Panel yy 
N87- /0/GAR 


ATMOSPHERIC TEMPERATURE 
Repme inthe Manan en 


in the 
742,483 


Ba0eSIOIGAR 
orarer Analyses of Temperature, Pressure and Wind 
Fields over Switzerland: A Case Study of a Foehn. 
N87-23086/8/GAR 742,484 
ATMOSPHERIC TIDES 
Atmospheric Structure Variations: Modelling of Atmos- 
pheric Structure, 70 - 130 km 
AD-A181 459/9/GAR 
ATMOSPHERIC TRANSMISSIVITY 
in the middie Ultraviolet. 
742,493 


742,499 


742,413 


Atmospheric Transmission 
AD-A181 263/5/GAR 
ATMOSPHERIC TURBULENCE 


omeme of Intraseasonal 
General Circulation Model) 
ed at GFDL ( Fi 
N87-23042/1/GAR 
on interaction over Mediterranean Sea 
the Alpine Experiment wt ALPEX) Special : 
N87-23073/6/GAR 742,452 


Lagrangian Turbulence Measurements with Constant 
Balloons. 


N87- /0/GAR 742,461 
ATOMIC ENERGY AGREEMENTS 

China's Nuclear Power Program: Options for the vs. 

0E87004155/GAR 43,136 
ATOMIC MODELS 

Study of Atomic Three-Body Problems in Hyperspherical 

Coordinates 


DE87007920/GAR 


ATOMS 
Hypervelocity Oxygen Source for the Study of Atom-Sur- 
face Interactions. 
AD-A181 618/0/GAR 742,706 


ATROPINE SULFATE 


Effects of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetyicholine 
and Choline Concentrations. 
AD-A181 409/4/GAR 


ATTACK AIRCRAFT 


Experiments 
luid Dynamics mee oe 


744,424 


743,723 


N87-22668/4/GAR 
Impact of Future Avionics Technology on the Conduct of 


Air Warfare. 
N87-22673/4/GAR 742,008 
ATTENTION 


Automaticity and the Capture of Attention by a Peripheral 


Display Change, 

AD-A181 282/5/GAR 
ATTENUATION 

Regional Network: Seismicity of Asia and Frequency-De- 


pendent Q. 
AD-A181 532/3/GAR 743,899 


ATTICS 
ome Energy Measurements of Unoccupied Singjie- 
Family Houses with Attics Containing Radiant Barriers. 
0E87007803/GAR 742,608 
ATTITUDE CONTROL 


Workshop on Structural Dynamics and Control interaction 
of Flexible Structures. 
N87-22728/6/GAR 744,438 


oe Keei Space Station Control/Structures Interaction 


tudy 
N87-22737/7/GAR 


Aircraft Control Position Indicator 
PATENT-4 663 627 
ATTRACTANTS 
Persistent Attractants for the Mediterranean Fruit Fly, the 
Method of Preparation and Method of Use 
PAT-APPL-7-042 920/GAR 
AUDITING 
Survey and Recommendations for the Use of Microcom- 
puters in the Naval Audit Service 
AD-A181 633/9/GAR 
AUDITORY PERCEPTION 
Workshop on Complex Sound Processing Held in Sara- 
sota, Florida on 26-28 April 1986 
AD-A181 725/3/GAR 
AUGER ELECTRONS 


Angie-Resolved Auger Electron Emission trom LaB6(001) 
with and without chemisorbed oxygen 


742,544 


744,453 


742,017 


743,717 


741,879 


743,741 
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AURORAE 


Simultaneous Multi-Spectral Narrow Band Auroral image- 
ty from Space (1150A to 6300A). 
Ro-aiei 302/1/GAR 742,411 


Analytic and Observational Approaches to Spacecraft 


Auroral Charging. 
AD-A181 456/5/GAR 744,478 
e and 


ng Field Annihilation in the 
Some Applications): Progress Report (For the Period 1/ 
742,416 


742,708 


1/81 Through 12/31/81). 

0E87007551/GAR 
AURORAL ARCS 

Effect of Double Layers on Magnetosphere-lonosphere 


N87-23321/9/GAR 742,417 


Anomalous Transport in Discrete Arcs and Simulation of 
Double lass in a Model Auroral Circuit. 
N87- /0/GAR 742,418 


Electric Potential Distributions at the Interface Between 
Plasmasheet Clouds 


N87-23330/0/GAR 
AURORAS 

Electron Acceleration in Stochastic Double Layers. 

N87-23324/3/GAR 744,301 

Weak Double 

N87-23326/8/ 


Particle Simulation of Auroral Double Layers. 
N87-23327/6/GAR 742,420 


Conditions for Double Layers in the Earth's 
phere and Perhaps in Other Astrophysical ar 
N87-23328/4/GAR 742,421 


Some Aspects of Double Layer Formation in a Plasma 
Constrained by a Mirror 
N87-23329/2/GAR 
Double Layers Above the Aurora. 
N87-23331/8/GAR 
Auroral Particles. 
N87-24249/1/GAR 

AUSTENITIC STAINLESS STEELS 
Fatigue Crack Growth Correlations for Austenitic Stain- 
less Steels in Air 
0DE87007703/GAR 743,562 

AUSTRIA 
Energy Conservation - Are Policies to Be Left in the 

of the Public Utilities - the Transferability of the 
Models to Austria ("Tennessee Valley Authority’). 
DEB7751790/GAR 743,147 

AUTOMATIC CONTROL 
Automatic Detection of Electric Power Troubles (Ai Appili- 
cation) 

N87-23893/7/GAR 

AUTOMATIC DATA PROCESSING 
Perception and Structural Analysis of Morphologies. 
N87-24086/7/GAR 742,587 

AUTOMATIC FOCUSING CAMERAS 
Automatic F Cameras. January 1975-July 1987 


ocusing 

(Citations from the INSPEC: Information Services for the 
Physics and E Communities Database) 
PB87-864278/GAR 742.912 


AUTOMATION 
implementation Proposal of 


Computer. 
mation for Republic of Korea Army intelligence Corps 
(ROKAIC) 


AD-A181 489/6/GAR 743,854 
US. Textile and joone industry: A Revolution in 


Progress - Special Ri 
PB87-196762/GAR 743,502 
Systems 


ADP (Automated Data Processing) 
SSA's(Social Security Administration's) Modernization Ef. 
forts Need Redirection 
P887-198347/GAR 


AUTOMOBILES 
Fuel Cell Powered Propulsion Systems for Highway Vehi- 
cles. 
DE87007497/GAR 744,545 


Motor Vehicle MPG and Market Shares Report: Model 
Year 1986 
0E87007836/GAR 742.629 


Ceramic Technology for Advanced Heat Engines Project: 
a Progress Report for Apri Through Septem- 
ber 1 

0E87008538/GAR 742,854 


Activities Report of the German-Dutch Wind Tunnel. 
N87-23666/7/GAR 742.050 


its in Vehicle Dynamics 


742,423 


in the Auroral lonosphere. 
742,419 


742,422 
742,424 


742,425 
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-Based Office Auto- 


741,884 


ent Development 
NO? 2a020/0/GAR 


744,548 
Color Display Cathode-Ray Tube for Car Use, 
PB87-202644/GAR 

AUTONOMOUS NAVIGATION 
Digital Autonomous Terminal Access Communication 
(DATAC) System 
N67-22610/6/GAR 

AUXILIARY PROPULSION 
Pretumunary Pertormance Charactenzations of an Engj- 


neering Mode! Multipropeliant Resistojet for Space Sta- 
tion Application 
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AVALANCHE EFFECT (ELECTRONICS) 
Avalanching in Event-Upset Charge Collection in 
Semiconductor 


AD-A181 452/4/GAR > 743,081 


AVIATION ACCIDENTS 
Bird Strikes and Aviation Safety. January 1970-June 1987 
(Citations from the NTIS Database) 
PB87-863965/GAR 744,557 


Aircraft Accident Reports - Brief Format, U.S. Civil and 
Foreign Aviation, issue Number 2, 1986 Accidents. 
PB87-916904/GAR 744,558 


Aircraft Accident Reports - Brief Format, U.S. Civil and 
Foreign Aviation, issue Number 3, 1986 Accidents. 
PB87-916905/GAR 744,559 


AVIATION SAFETY 
Bird Strikes and Aviation Safety. January 1970-June 1987 
(Citations from the NTIS Database) 
PB87-863965/GAR 


AVIONICS 
Future Air 
N87-22663/5/GAR 741,972 
impact of Future Avionics Technology on the Conduct of 


Air Wartare. 
N87-22673/4/GAR 742,008 
Assessment and Evaluation of Combat Performance Im- 


provements. 

N87-22675/9/GAR 741,993 
Millimeter Wave Antennas for Avionics. 
N87-23864/8/GAR 743,045 
Method for Managing Redundant Resources in a Com- 
plex Avionics Communication System 
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of Combat Performance for Existing and 


742,016 


742,017 
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Neurochemical Mechanisms Mediating Recovery of Func- 


tion. 
AD-A181 397/1/GAR 
AXIAL FLOW TURBINES 
AGARD Manuel on Aeroelasticity in Axial-Flow Turboma- 
chines. Volume 1. Unsteady Turbomachinery Aerodynam- 
ics, 
AD-A181 676/8/GAR 
AXIAL STRAIN 


743,648 


742,823 


Simpiitied Computer Solution for the Flexibility Matrix of 
a Teeth for Spiral Bevel Gears. 
N87-23977/8/GAR 743,516 


AXIONS 
Experimental Bounds on beta beta -Decay, Cold Dark 
Matter and Solar Axions with an Ultralow Background Ge 


Detector 
0E87002065/GAR 
AXISYMMETRIC BODIES 


Effect of a Trade between Boattail Angie and Wedge 
Size on the Performance of a Nonaxisymmetric Wedge 


Nozzle. 
N87-23593/3/GAR 


AXISYMMETRIC FLOW 
Calculation of Axisymmetric Flow in Swirlers by Differ- 


ence . 
N87-23579/2/GAR 
8B STARS 
Mass Star Formation in the Galaxy 
7-24267/3/GAR 742,292 


of the 40-120 Micrometer Emission of Galaxy 


s: A with H-alpha Fluxes. 
N87-24287/1/GAR 742,312 


infrared Spectroscopy of Star Formation in Galaxies 
N87-24320/0/GAR 742,345 
BABESIA 
Prostaglandin-Mediated Suppression of Delayed-Type Hy- 
persensitivity to Infected Erythrocytes during ‘Babesia mi- 
croti’ Infection in Mice. 
AD-A181 786/5/GAR 
BACILLUS 
Application of Enzyme immunoassays for the Confirma- 
tion of Clinically t Plague in Namibia. 1982 
AD-A181 646/1/GAR 743,700 
BACKGROUND RADIATION 
Cosmic X-Ray Background. 
N87-24262/4/GAR 
BACTERIA 
Some Recent Developments in Electron Transfer: Charge 
Separation, Long Distances, Solvent Dynamics, and Free 
Energy Aspects 
AD-A181 844/2/GAR 742,717 
Detection of a Microbial Consortium, including Type 2 
Methanotrophs, by Use of Phospholipid Fatty Acides in 
an Aerobic Halogenated Hydrocarbon-Degrading Soil 
Column Enr.ched with Natural Gas 
PB87-203386/GAR 
BAGS 
Collapsible Salvage Drum and Method 
PATENT-4 658 745 
BALANCE 
Balancing of Rigid and Flexible Rotors, 


742,404 


741,954 


744,232 


743,703 


742,288 


743,419 


744,124 
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BALANCING 
Balancing of Rigid and Flexible Rotors, 
AD-A181 731/1/GAR 

BALLISTIC TRAJECTORIES 
Momentum Transfer from Oblique impacts. 
N87-23493/6/GAR 

BALLISTICS 
Simulation Experiments of Reacting Two-Phase Flow. 
AD-A181 760/0/GAR 744,211 
Spectroscopic Measurements in the Exhaust Flow of a 
7.62 mm Rifle Using Propeliants With and Without Chem- 
ical Flash Suppressants, 
PB87-200622/GAR 744,208 

BALLOON-BORNE INSTRUMENTS 
Survey of the Galactic Disk from | = 
82 Deg in the Submillimeter Range 
N87-24278/0/GAR 

BALLOON SOUNDING 
Lagrangian Turbulence Measurements with Constant 

Balloons. 


N87-23090/0/GAR 742,461 


BARIUM 
Potentiometric Determination of Organic Sulfur Using 
Sodium Tetraphenylborate as a Titrant. 
DE87007762/GAR 
BARIUM BORATES 
Thermal Fracture in Selected Nonlinear Optical a. 
0E87008213/GAR 44,263 
BARIUM INORGANIC COMPOUNDS 


‘Legionella’ and Seven Inorganics. 
743,341 


743,509 
743,509 


743,923 


-150 Deg to! = 
742,303 


742,651 


Health Advisories for 
PB87- 205613/GAR 


BARRED GALAXIES 
Stellar Bars and the Spatial Distribution of Infrared Lumi- 


nosity 
N87-24293/9/GAR 742,318 


VLA Continuum Observations of Barred Spiral Capi. 
N87-24333/3/GAR 742,358 


Enhanced Star Formation: The importance of Bars in 

Spiral Galaxies. 

N87-24357/2/GAR 
BARRIERS 


Mathematical Model Describing Interaction of 
steady Supersonic Jet and Movable Barrier of 


mensions. 
N87-23575/0/GAR 

BARROW (ALASKA) 
Barrow: A Decade of Modernization. Social and Econom- 


ic Studies Program Technical Report Number 125. 
PB87-204673/GAR 742,562 


BASALT 
Oxidized Basalts on the Surface of Venus: Compositional 
implications of Measured Spectral Properties. 
N87-23412/6/GAR 742,103 


Hi le and iddingsite on Mars: Degradation of Iron- 
Rich Basaits 
N87-23416/7/GAR 


BATTALION LEVEL ORGANIZATIONS 
Herbicide Orange Site Characterization Study Naval Con- 
struction Battalion Center 
AD-A181 353/4/GAR 743,347 


NTC (National Training Center) Live Fire Performance 
Analysis. 
AD-A181 827/7/GAR 
BATTERIES 

National Technical Report (Matsushita Electric Industrial 


Company), Vol. 32, No. 5, October 1986 
PB87-200820/GAR 


Ultra-Thin Paper Lithium Battery, 
PB87-200838/GAR 


1.5V-Class Li/CuO Battery, 
PB87-200846/GAR 


Lithium Batteries for Memory Backup, 
PB87-200853/GAR 


Zinc-Aw Batteries (Button Type) for Hearing Aids, 
PB87-200861/GAR 743,109 


UM-4(NG) Type Carbon-Zinc Dry Battery with Outer 
Metal Jacket, 
PB87-200879/GAR 


Sealed Car Batt 
PB87-200887/GA 


New Type Sealed Lead-Acid Battery ‘F-Act’, 
PB87-200895/GAR 743,112 


_ Type High Capacity Ni-Cd Battery ‘PANANICA’ 
(SM30), 
PB87-200903/GAR 


Secondary Lithium Batteries, 
PB87-200911/GAR 
BAYES THEOREM 


Noninvasive Methods for the Detection of Coronary 
Artery Disease in Aviators: A Stratified Bayesian Ap- 
proach 

N87-24072/7/GAR 


742,382 

Non- 
inite Di- 
741,949 


742,107 


741,881 


743,105 


743,106 


743,107 


743,108 


743,110 


‘CAREC Act’, 
743,111 


743,113 


743,114 


744,524 





BAYESIAN DECISION THEORY 


Forney ad Rates of Empirical Bayes Rules for Two- 
Action Problems. Discrete Case. 

AD-A181 356/7/GAR 743,636 
BAYS (STRUCTURAL UNITS) 

Effects of Explosion on Adjacent Bay Blowout =. 

AD-P005 304/1/GAR 44,135 


TNT Equivalence of Two Plastic-Bonded bikie for 
internal Blast and Gas Pressures, 
AD-P005 387/6/GAR 


BEAM DYNAMICS 
High-Current Beam Dynamics and Transport, Theory and 
Experiment. 
0E87006154/GAR 
BEAM FORMING 


a Processing of Two Dimensional Signals 
Using Temporal and Spatial Integration. 
743,007 


744,206 
744,374 


AD-A181 761/8/GAR 
BEAM OPTICS 

New Documentation from the Los Alamos Accelerator 

Code Group. 

0E87007485/GAR 
BEAM TRANSPORT 

High-Current Beam Dynamics and Transport, Theory and 


Ex it. 
#870061 54/GAR 744,374 


BEAMS (SUPPORTS) 


Verification of Beam-Type Space Structures. 
N87-22712/0/GA 744,486 


744,412 


Dynamics of Trusses Having Nonlinear Joints. 
N87-22724/5/GAR 
BEAUFORT SEA 


Processes and Hazards of the Beaufort and 
Sea Shelf and Coastal Regions. 
PB87-192431/GAR 743,989 


Beaufort Sea Coastal Erosion, Shoreline Evolution, and 
Sediment Flux. 
PB87-192464/GAR 744,125 


Rates of Sediment Disruption by Sea ice as Determined 
from Characteristics of Dated ice Gouges Created Since 
1975 on the Inner Shelf of the Beaufort Sea, Alaska. 
PB87-192498/GAR 744,123 
BEETLES 

Radiation Induced Changes in the Cuticular Hydrocar- 
bons of the Granary Weevil and Their Relationships to 
Desiccation and Adult Mortality: Annual Progress Report, 
February 15, 1986 to February 14, 1987. 

742,068 


744,350 


DE87007590/GAR 
BEHAVIOR 
Development of a Model of Soldier Effectiveness: Re- 


transiation Materials and Results. 
AD-A181 832/7/GAR 


BELL AIRCRAFT 
Airborne Simulation at the National Aeronautical Estab- 
Canada 


lishment of 4 
N87-23659/2/GAR 
BENCH TESTS 
Exploratory 
for a High Output Diesel 
AD-A181 273/4/GAR 


BENDING MOMENTS 
New Approach for Vibration Control in Large Space 
Structures 
N87-22743/5/GAR 744,499 


Simplified Computer Solution for the Flexibility Matrix of 
Contacting Teeth for Spiral Bevel Gears. 
N87-23977/8/GAR 743,516 


BENDING VIBRATION 
Dynamic Characteristics of a Vibrating Beam with Period- 
ic Variation in Stiffness. 
N87-22726/0/GAR 


BENEFIT COST ANALYSIS 
Comparison of Alternative Approaches for Estimating 
— and Related Benefits of Water Quality im- 
provemen 
PB87- 190677/GAR 


BENEFIT PLANS 
Comprehensive Retirement Assessment 
System (CRAPS) (for Microcomputers). 
87-189783/GAR 


Comprehensive Retirement Projection 
System (CRAPS). User's Guide 
PB87-193645/GAR 741,912 


Civil Service Fund: improved Controls Needed Over In- 
vestments. 
PB87-204178/GAR 


BENEFITS 
Study of Maritime Labor Unions with an Emphasis on the 
Trend of W and Benefits over the Past Ten Years. 
AD-A181 794/9/GAR 


BENTHOS 
Source, Composition, and Flux of Organic Detritus in 
Lower Cook iniet 
PB87-194940/GAR 744.078 


Special Literature Analysis Study: Final Report on 
Benthic Communities in Certain Slope Areas of the South 
Atantic Bight 


741,908 
742.044 


me y of a Twin-Spool Turbocharger 
Engine 
742,820 


744,352 


744,564 


Projection 


741,911 
Assessment 


741,917 


741,900 
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PB87-213393/GAR 
BENZENE 


Sat Solubilities and Vapor Pressures for Binary and 
Ternary Aqueous Systems: Final Report. 
DE87008008/GAR 742,742 


744,082 


BENZOFURANS 
iM peng ee fopon 1/1/87 Sater 
sion: ess . ~ . 
0E87008186/GAR 
BENZYLTRIPHENY' 
Reaction of 6-Oxa-3-Silabicycio(3.1.0)hexanes with 
phinimines. Synthesis of 6-Vinyl-1, 3-dioxa-2,4- Outacyee. 


hexanes, 
AD-A181 526/5/GAR 742,666 
BERING SEA 


Measurement and Location of epee S in Western 
Alaska, the Gulf of Alaska, and the Bering Sea 
PB87-195053/GAR 743,939 
Seismotectonic Analysis of the Seismic and Volcanic 
Hazards in the Pribilof islands - Eastern Aleutian islands 
R of the Bering Sea. 

7-195061/GAR 


743,174 
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Sea, Alaska 

PB87-195103/GAR 743,940 
Seafloor Hazards and Related Surficial Geology. Navarin 
Basin Province, Northern Bering Sea. 

PB87-195111/GAR 744,112 
Production and — 9 of Dissolved Methane in 
Southeastern Bering . 

PB87-198891/GAR 743,395 


BETATRONS 
Pulsed Power Equipment for University Accelerator Tech- 


AD-A181 469/8/GAR 744,967 
BIAXIAL STRESSES 
Behavior of High-Strength Concrete Under Biaxial Load- 


AB-A1B1 259/3/GAR 742,788 
BIBLIOGRAPHIES 

Perceptual Dynamics, Real-time image Processing, and 

Neural 


Architectures. 
AD-A181 295/7/GAR 742,989 
Annotated of Psychomotor Testing. 
AD-A181 694/1 


Western Research Institute: Publications and 
tions: Volume 2, Final Report, April Pan maw 


1986. 
DE87008496/GAR 743,180 


M t ng 
N87-24039/6. R 743,935 
Annotated Bibliography of the National Health Care Ex- 


penditures . 
PB87-202743/GAR 743,447 
Publications of the National Bureau of Standards, 1986 


Ca , 
PB87- 1/GAR 743,517 


lonomeric Plastics: Molecular Structures and Properties. 
January 1973-July 1987 (Citations from the Rubber and 
Plastics Research Association Database). nein 

1 


PB87-863346/GAR 

Finite Element Analysis: Biomechanical Applications. Jan- 

uary 1975-July 1987 (Citations from the INSPEC: Infor- 
Services for Commu- 


mation for the Physics and Engineering 


nities Database). 
PB87-863395/GAR 742,576 


Marine Propellers: Mechanical Properties and Hydri 
mics. January 1970-June 1987 (Citations from the Engi- 
index Database). 
744,098 


neeri 

PB87 76/GAR 

Mold Release Agents. January 1970-June 1987 (Citations 
743,602 


from the U.S. Patent Database). 

PB87-863684/GAR 
Magnetometers. January 1970-June 1987 (Citations from 
the U.S. Patent Database) 

PB87-863692/GAR 743,100 
Pitting Corrosion of Aluminum and Aluminum Alloys. Jan- 
vary 1970-June 1987 (Citations from the Engineering 
Index Database). 

PB87-863700/GAR 743,558 


Blood Pressure Measuring Devices. January 1970-June 
1987 (Citations from the U.S. Patent Database) 
PB87-863718/GAR 742,577 


Radomes. January 1970-June 1987 (Citations from the 
U.S. Patent Database) 
PB87-863726/GAR 743,049 


Luminescent, Pearlescent. and Fluorescent Coatings. 
January 1980-June 1987 (Citations from World Surface 
Coatings Abstracts) 

PB87-863734/GAR 743,543 


Fire Resistant Fabrics. January 1975-July 1987 (Citations 
from World Textile Abstracts) 
PB87-863742/GAR 743,561 


Effluent Treatment in the Paint and Coating Industry. Jan- 
uary 1980-July 1987 (Citations from World Surface Coat- 
ings Abstracts) 
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PB87-863759/GAR 743,426 
Pentachioropheno! Toxicity. January 1970-June 1987 (Ci- 
tations from Pollution Abstracts) 
PB87-863767/GAR 743,354 
Fabric Softeners for the Laundry. January 1983-July 1987 
(Citations from World Textile Abstracts) 
PB887-863775/GAR 743,603 
Fabric Softeners for the Laundry. January 1970-June 
1987 (Citations from the U.S. Patent Database) 
P687-863783/GAR 743,604 
Printed Circuits: Manufacturing. J a 1987 (Ci- 
tations from the Engineering wcsox Database henaie 
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PB87-863791/GAR 
Printed Circuits: Soldering and Connectors. August 1982- 
June 1987 (Citations from the Engineering index Data- 


base). 
PB87-863809/GAR 743,057 


YAG (Yttrium Aluminum Garnet) Lasers. Jan- 
1970-June 1987 (Citations from the NTIS Database) 
7-863817/GAR 744,271 


Powder. June 1970-June 1987 (Citations from 
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1970-June 1987 (Citations from the NTIS Database). 
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Fourth Generation Computer Languages: Market As- 
pects. a. 1983-July 1987 (Citations from The Com- 
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Links: Forecasts and 


Micro-Mainframe Links: Markets. January 
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Ultraviolet Sensitive Photoresists. January 1970-July 
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Integrated Services 
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from the NTIS Database) 
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Stochastic Models for Cells Exposed to lonizing Radi- 
ation. 

AD-A181 791/5/GAR 743,774 
Damage 
743,689 
Ownership of 


743,690 


Transformation and Chromosome 
msacrine in C3H/10T(1/2) Clone 8 Cells. 
7-203147/GAR 


New Developments in Biotechnology. 1 
Human Tissues and Celis. 
PB87-207536/GAR 

CEMENTS 
Cement Fixation Studies at Oak Ridge Gaseous Diffusion 
Plant. 
0E87005546/GAR 

CENTAUR LAUNCH VEHICLE 
Design, and Test of Shuttle/Centaur G- 
Prime Tankage Thermal Protection Systems. 
N87-23685/7/GAR 744,463 

CENTRAL NERVOUS SYSTEM 


Radiation Exposure and Central Nervous System Can- 
cers: A Case-Control Study among Workers at Two Nu- 


clear Facilities. 
DE87007922/GAR 


743,376 


743,757 


Correction of Central Nervous System 
'e to Coriolis Accelerations. 
744,518 


Reaction to Vibration of Rat Kinesthetic Analyzer Neuro- 


cytes. 
N87-23133/8/GAR 
CENTRAL RECEIVERS 
Characterization of Solar Thermal Concepts for Electricity 
Generation: Volume 1, Analyses and Evaluation 
DE87007161/GAR 743,297 
CENTRIFUGAL COMPRESSORS 
Pertormance of Two 10-Lb/Sec Centrifugal Compressors 
with Different Blade and Shroud Thicknesses Operating 
over a Ra of Reynolds Numbers. 
N87-23623/8/GAR 
CENTRIFUGAL PUMPS 
Energy Saving Pump and Pumping System: Final Report 


Pharmacological 
Functio during E: 
N87-23132/0/GAR 


744,519 


742,836 


DE87007739/GAR 


CERAMIC CAPACITORS 
Ceramic Capacitors . June 1970-July 1987 (Citations from 
the NTIS Database) 
743,077 


743.510 


PB87-864104/GAR 


CERAMIC COMPOSITES 
eenmnees of SiC and Si3N4 with Fibrous inclusions. 
PB87-20154 743,553 
CERAMIC casos 
Study of High Temperature Failure Mechanisms in Ce- 


ramics. 
AD-A181 266/8/GAR 743,525 


Applied Material Science in Turkey 

AD-A181 337/7/GAR 743,607 
Artificial Composites for High Temperature Applications; 
A Review (Composites Artificiels Destines a des Applica- 
tions a Haute Temperature; Un Expose), 

AD-A181 438/3/GAR 743,549 
Static Fatigue of a Siliconized Silicon Carbide. 
AD-A181 479/7/GAR 

CERAMICS 
Technical Literature Reference Guide and Professional 


743,526 


1986. 
DE87007696/GAR 


Ceramic Technology for Advanced Heat Engines Project: 
Semiannual Progress Report for April Through Septem- 


ber 1986. 
DE87008538/GAR 742,854 


Metals and Ceramics Division (Oak Ridge National Labo- 
Progress Report for Period Ending September 30, 


DE87008548/GAR 743,531 


Ceramic Fibre/Giass Matrix Composites with Outstanding 
Mechanical Performance. 
743,551 


N87-23699/8/GAR 
Application of Acoustic Microscopy to Ad- 
743,534 


vanced Structural Ceramics. 

N87-23987/7/GAR 

Estimation of Power-Law Creep Parameters from Bend 
Test Data. 
PB87-193595 743,535 
Toughness and Flaw + in Nontranstorming Ce- 
ramics: implications for N 

PB87-201554 743,536 
Development of a Ceramic Phase Diagram and Thermo- 
dynamic Data Bank 

PB87-201562 743,537 
Transient Behavior of Structural Ceramics under Flexural 


Creep. 
PB87-201570 743,538 


Crack-Iinterface Grain Bridging as a Fracture Resistance 
Mechanism in Ceramics: 2. Theoretical Fracture Mechan- 


ics Model. 
PB87-203907 743,540 


Crack-Iinterface Grain Bridging as a Fracture Resistance 
Mechanism in Ceramics: 1. Experimental Study on Alumi- 


na. 
PB87-203915 743,541 


CEREBELLUM 
Cortical Ultrastructure of Rat Cerebellar Nodulus Follow- 
ing Flight Aboard Cosmos-1514 Biosateliite. 

Nav. 130/4/GAR 


CEREBRAL CORTEX 
Effects of High Pressure on the Release of Excitatory 
Amino Acids by Brain Synaptosomes. 
AD-A181 872/3/GAR 743,789 
Cortical Ultrastructure of Rat Cerebellar Nodulus Follow- 
light Aboard Cosmos-1514 Biosatellite. 
7-23130/4/GAR 
CEREBRAL VASCULAR ACCIDENTS 
Hypertension in the Aviator. 
N87-24077/6/GAR 
CEREBRUM 
Reduction of Experimental intracranial Hypertension by 


Lidocaine. 
AD-A181 871/5/GAR 743,738 


CERIUM BORIDES 
a new and Characterization of Rare Earth Hexabor- 
-Crystal Materials 

AD A181 410/2/GAR 


CESIUM 
Emission Spectra of Quasimetastable Levels of Alkali- 
Metal Atoms 
AD-A181 841/8/GAR 744,252 


Kinetic Studies Following State-Selective Laser Excita- 
tion: Annual Performance Report for Period March 15, 
1986-March 31, 1987 

DE87007938/GAR 742,741 


Promotion by Cs(i) And Poisoning by T1(l) Of the Cu/ 
ZnO Catalysts for Methanol Synthesis and the Water Gas 
Shift Reaction 

DE87008133/GAR 


CESIUM 134 


Preliminary Dose Assessment of the Chernobyl Accident 
DE87007651/GAR 743,359 


744,516 


744,516 


744,529 


744,308 


742,744 





CESIUM 137 


Preliminary Dose Assessment of the Chernobyl! Accident. 
0E87007651/GAR 


CETANE NUMBER 


Literature Review of Cetane Number and |ts Correlations. 
AD-A181 753/5/GAR 742,712 


CHALLENGER (ORBITER) 
— to Implement the yor of the Presi- 
dential Commission on the Space Shuttle Challenger Ac- 
cident: Executive 
N87-23676/6/GAR 
CHAMBERS 


WC-814 Propellant Burning in a SCAMP-Type Hopper, 
AD-P005 390/0/GAR 744,176 


CHANNEL FLOW 


743,359 


744,440 


Development of HYMO for Operational Forecasti 
AD-A181 437/5/GAR 


CHANNELS 


‘42,773 


Mobile Computer 
AD-A181 659/4/GAR 


CHANNELS (DATA TRANSMISSION) 
Fiber Optic Data Transmission. 
N87-22611/4/GAR 


742,888 


742,006 
Downloader and Other Utility Software for the 
DATAC Bue Moraor Unt 


N87-22618/9/GAR 742,965 
} en gy of Pr/T-Net Based FIFO Channel Models, 
8B, Number 33. 


poor. 196283/GAR 742,988 
CHARGED PARTICLES 
Charged Particle Modification of Surfaces in the Outer 


Solar System. 
N87-23435/7/GAR 742,120 


Joint NASA/Goddard-University of Maryland Research 
ee Oe ee ae 
tector Technology. Semiannual Report, September 1986- 
March 1987 

N87-24166/7/GAR 742,279 


CHARON 
Orbital Resonances, Unusual ay ae and Exotic 
Rotation States among Planetary Satellites 
N87-23391 72/GAR 

CHARS 


Kinetics of Coal Combustion: Eighth Quarterly Ri 
DE87007839/GAR 


Study of ae and Cr Reactions in 
Coal Liquefaction: Sixth Report for the Period 
December 1, 1986 to February 28, 1987. 

DE87008386/GAR 743,177 


Chemisorption, Reaction and Desorption Studies of Coal 
Chars in Steam, and Carbon Dioxide. Annual 
Report January-| 1986, 
PB87-207403/GAR 
CHEMICAL AGENT SIMULANTS 
= Environmental Toxicity and Persistence of Select- 
ed Chemical 


phate (DFP) 
AD-A181 309/6/GAR 


CHEMICAL ANALYSIS 
Goes Seite Sie Se Capten Cates Gane 


Least Squares Data 
AD-A181 834/3/GAR 742,644 


ae and Preservation of Environmental Sampies. 
271/GAR 742,645 


Chemical Separation of Water Samples, 
PB87-202438/GAR 743,414 


Fluorometric Determination of Hydrogen Peroxide in 
Groundwater 
PB87-203436/GAR 


CHEMICAL COMPOSITION 
Simplex Optimisation Technique for Development of 
Rubber Formulations. 
N87-22846/6/GAR 742,766 


Experimental Investigation of the Process of CO2-CO- 
H20-H2-N2 Gas Mixture Breakdown in Electrolysis Cell 
with Solid Electrolyte. 

N87-23137/9/GAI 742,599 


Evolution of the inner Asteroid Belt: Paradigms and Para- 
doxes from Spectral Studies. 
N87-23372/2/GAR 742.090 


Search for Spectral Alteration Effects in Chondritic Gas- 
Rich Breccias. 
N87-23375/5/GAR 742.093 


Analytical Electron py ey | of Fine-Grained Phases in 
Primitive interplanetary Dust Particles and 

Chondrites. 

N87-23376/3/GAR 742.094 


Thermal-intrared Spectral Observations of Geologic Ma- 
terials in Emission 
N87-23425/8/GAR 743.907 


CHEMICAL COMPOUNDS 
RTECS (Registry of Toxic Effects of Chemical Sub- 
stances) Regulatory Subfile. Regulations, Recommenda- 
tions and Assessments (for Microcomputers) 
PB87-197133/GAR 743.339 


Electron-Transter Reactions in Coal Model Compounds 
Annual Report January-December 1986. 


742,241 


ert 212 


743,188 


743,951 


KEYWORD INDEX 


PB87-213146/GAR 
CHEMICAL CONTAMINATION 


743,190 


Chemical Defense Collective Protection 
Volume 2. Effects of Airlock Airflow Pattern, Cuming Oo 
Exposure Concentration on Vapor Transport. 

AD-A181 305/4/GAR 743,746 


CHEMICAL 


Subsurface Transport Modeling for Energy 
Solid Wastes: Final Report. 
0E87005182/GAR 743,375 
CHEMICAL ENGINEERING 
inegated Sion 
int 5 
AD- 75/1/GAR 744,170 


Report a the Fermentation Research institute, No. 67, 


March 1987 
PB87-200721/GAR 742,682 


CHEMICAL EXPLOSIVES 
Determination of the Chronic Mammalian bee a 
Effects of RDX. bap it Month a ery . 
cinogenicity Hexahydro-1,3,5-Trinitro-1,3,5-Tria- 
zine (RDX) in the B6C3F1 Hybrid Mouse. Phase 6. 
1 


Volume 
AD-A181 766/7/GAR 743,800 


oa of HMX Using a Foil Bridge. 
0E87004211/GAR 744,180 


any ange Cae Ger Slaps a See 


1). 
0DE87007714/GAR 744,182 


CHEMICAL INDUSTRY 
Health Hazard Evaluation Report HETA 84-186-1777, 
Abrasives, Inc., Alliance, Ohio, 
PB87-205498/GAR 743,765 


ee Gate Re he hie toare ts. 
duPont deNemours and Company, Sabine River Works, 

Orange, Texas, 25-28, 1986, 

PB87-205845/GA 743,767 


Industrywide Studies Report of an In-Depth Survey at 
ar genes Corporation, Houston, Texas, July 14- 
PB87-205852/GAR 743,768 


Health Hazard Evaluation Pan og HETA 84-449-1778, 
, Florida, 


pBs7 205886 GAA 743,769 


LABORATORIES 
System Safety Considerations for the Design of a Chemi- 
cal Surety Materiel Laboratory, 
AD-P005 383/5/GAR 743,753 


CHEMICAL ORDNANCE 
po) hg ete Decay in an Explosion Contain- 
AO-POoS 306/6/GAR 744,189 
Propagation Testing of M61 Rockets in Single Round 
Containers. 


AD-P005 354/6/GAR 744,213 
CHEMICAL PREPARATION 


Novel with 
0E87007761/GAR 


CHEMICAL 


REACTIONS 
ay me! of Cytosine Glycol and 5,6-Dihydroxycytosine 
in Deoxyribonucleic Acid on Treatment with Osmium Te- 


troxide. 
AD-A181 850/9/GAR 


Methines. 
742,670 


743,654 


Chemisorption, Resetes ant Greeuan Gua 2 Oe 

Chars in Steam, ind Carbon Dioxide. Annual 
Report January-De 1986, 

PB87-207403/GAR 743,188 


CHEMICAL REACTORS 
Kinetic Modeling Study of n-Pentane Oxidation in a Well- 
Stirred Reactor 
DE87006377/GAR 742,726 


ee and Control of Tubular Autothermal Reactor: An 
h. 


Evolutionary Approac 
DE87006921/GAR 742,729 


Entrained Flow Gasification at Elevated Pressure: Quar- 
ye ee 8 for the Period 1 
December 1986 to 28 February 1987 

DE87007856/GAR 743,172 


Development of the KENTORT |i Process for Eastern US 
Oil Shale: Progress Report for the Period of October 1- 
December 31, 1986. 

DE87008080/GAR 743,222 


Deactivation by Carbon of Iron Catalysts for indirect Liq- 
uefaction: Quarterly Technical Progress Report for Period 
December 16, 1986 to March 15, 1987 
0E87008433/GAR 


CHEMICAL REMOVAL (WATER TREATMENT) 
Incineration of Water Pollutants with Activated Char from 
Coal, Wood, or Crop Residues in a System Designed to 
Produce Energy and Pyrolysis By-Product Chemicals. 
PB87-201067/GAR 743,407 
CHEMICAL SPILLS 
Comparison of EPA (Environmental Protection Agency), 
ILO (International Labour Organisation), and World Bank 
Guidelines for Risk identification, Assessment, and Man- 
ment of Chemical Emergencies 
0E87008456/GAR 743,759 
CHEMICAL VAPOR DEPOSITION 
Flowing Afterglow Vapor Deposition for Microelectric Ap- 
plications. 


743,178 


CHLORINE AROMATIC COMPOUNDS 


AD-A181 644/6/GAR 743,084 
Thermionic Cathode Coating by OMCVD (Organo-Metailic 


Vapor Deposition). 
PAT-APPL-7-029 514/GAR 743,062 
CHEMICALLY MODIFIED ELECTRODE 


Cross-Linked Poly(vinylferrocene)-Modified Reference 
Electrode for Nonaqueous Electrochemistry 
PB87-202982 742,656 


CHEMOTHERAPEUTIC AGENTS 


Therapeutic Approaches to the Treatment of 
AD-A181 603/2/GAR 743,727 


Hemopoietic Effects of intravenous Soluble Giucan Ad- 


ministration. 
AD-A181 784/0/GAR 743,733 
Gastric Protection by Sucraifate. Role of Mucus and 


AD-A1S1 787/3/GAR 743,734 


CHEMOTHERAPY 
Problems and F. of Drug Correction of Orthostat- 
ic Tolerance in G 
N87-23121/3/GAR 744,509 
Correction of Central Nervous System 
Functio during Exposure to Coriolis Accelerations. 
N87-23132/0/GAR 


Hypertension in the Aviator. 
N87-24077/6/GAR 


CHESAPEAKE BAY 
Choices for the Qanpeen, te Action Agenda. 1983 
—-- Report. 
PB87- 743,420 


Arua Popes Pepa inde he Cheapest Sa 
PBer 20591070 743,982 
Annual Report under the Chesapeake Bay 


pBey-205908/ GAR 743,983 


CHICKENS 
wey pte ~ ne Fibre-, Protein- and Fat-Content in 
the Diet on Cadmium Retention in Growing Chicks. 
DE87 751 731/GAR 


743,808 
CHILD ABUSE 


Maltreatment Risk Factors among Handicapped Children. 
PB87-199022/GAR 742,558 


CHILD HEALTH SERVICES 
Children’s Mental Health: Problems and Services. Back- 


on ee GAR 743,453 


ie Risk Factors among Handicapped Children 
PB87-199022/GAR 


Family Adaptation to Childhood Chronic iliness. 
PB87-199048/GAR 


744,518 


744,529 


742,558 


743,439 


wh Ayre fp (Event-Related Poten- 
and Lead Absorption in Socioe- 


742,554 


Relationship 
tials), Age, | 
PB87-202909/GAR 


for the Clinical Evaluation of New Products 
infants, Children and 


206728/GAR 

ume 
Thermal Performance of Masonry Chimneys and Fire- 
7-199956/GAR 742,620 


CHINA 


China's Nuclear Power Program: Chae eee 
oisattdemmnen 13,1396 


743,713 


easy St + Chinese Speech as a Command/ 
oo! for Systems. 
AD-A181 749/3/ 742,914 


CHIPS (ELECTRONICS) 
VLSI (Very Large Scale integration) Single Chip (255,223) 
Reed-Solomon Encoder with interleaver. 


E 
N87-23832/5/GAR 743,053 
CHLORIDES 
Conductance of Aqueous Solutions of 1-Methy!-3-Ethyli- 
Chloride 


midazolium . 
AD-A181 454/0/GAR 742,699 


Leach Potential of Processed Shale as Determined by 
Two Extraction Methods. 
0E87007389/GAR 743,205 


CHLORINATED AROMATIC HYDROCARBONS 
Technical Report Series: North Alabama Water Quality 
Assessment: Volume 7, Contaminants in Biota 
DE87900603/GAR 743,349 


CHLORINE 
Kinetic Studies Following State-Selective Laser Excita- 
tion: Annual Performance Report for Period March 15, 
1986-March 31, 1987 
DE87007938/GAR 

CHLORINE AROMATIC COMPOUNDS 
Bioavailability of Polychlorinated Dibenzo-P-Dioxins and 
Dibenzofurans from taminated Wisconsin River Sedi- 
ment to Carp. 
PB87- 203337 /GAR 


742,741 


743,417 
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CHOLESTEROL 
Coronary Risk Factors in Aerospace Medicine. 
N87-24078/4/GAR 

CHOLINERGIC NERVES 
Neurochemical Mechanisms Mediating Recovery of Func- 


tion. 
AD-A181 397/1/GAR 743,648 


Neurochemical Mechanisms Mediating Recovery of Func- 
tion. Annual Report July - December 1985 
743,798 


AD-A181 574/5/GAR 
Effect of Orga tes on Cholinergic and Other 
S$ in Brain 


Neurotransmitter 
AD-A181 858/2/GAR 
CHOLINESTERASE 


Age-Related in Cholinesterase Activity and 
Soman Toxicity in the Rat. 
AD-A181 288/2/GAR 743,794 


744,530 


743,802 


CHOLINESTERASE INHIBITORS 
Effect of Organophosphate Compounds on Renal Func- 
tion and Transport 
AD-A181 471/4/GAR 


743,649 


Clinical Pharmac Studies. Phase 1 
AD-A181 670/1/GAI 743,728 


System Safety Considerations for the Design of a Chemi- 

cal Surety Materiel Laboratory, 

AD-P005 383/5/GAR 743,753 
CHONDRITES 

Source of the Optical Red-Slope in iron-Rich Meteorites. 

N87-23374/8/GAR 742,092 


Search for Spectral Alteration Effects in Chondritic Gas- 
Rich Breccias. 
N87-23375/5/GAR 742,093 
Magnetic Flares in the Protoplanetary Nebula and the 
ie Chondrules. 


Sr of Meteor W/ GAR 


CHROMIUM 
Leach Potential of Processed Shale as Determined by 
Two Extraction Methods. 
0E87007389/GAR 743,205 
Anomalies in Near-Threshoid Photoabsorption: Reson- 
ances, ‘White-Lines” and Other Enhancements. 
0E87008208/GAR 
CHROMIUM ALLOYS 
Ductile-to-Brittle Transition Behavior of Martensitic Alloys 
Neutron irradiated to 26 Dpa. 
0E87005476/GAR 
CHROMIUM OXIDES 
Effect of Reactive Element on Cation Seif-Diffusion in Cr 
sub 2 O sub 3. 
DE87006978/GAR 
CHROMOSOME ABNORMALITIES 
Morphological Transformation and Chromosome Damage 
by Amsacrine in C3H/10T(1/2) Clone 8 Celis. 
PB87-203147/GAR 
CHROMOSOME MAPPING 
The Gene for Galactosyltransferase Maps to Mouse 


Chromosome 4 
AD-A181 868/1/GAR 


CHROMOSOMES 
The Gene for Galactosyltransferase Maps to Mouse 
4 


Chromosome 
AD-A181 868/1/GAR 


CHRONIC DISEASE 
Family Adaptation to Childhood Chronic iliness 
PB87-199048/GAR 
CHRONOLOGY 
Timescales for Planetary Accretion and the Structure of 
the Protopianetary Disk 
N87-23380/5/GAR 
CHUKCHI SEA 


Geologic Processes and Hazards of the Beaufort and 
Chukchi Sea Shelf and Coastal Regions. 


PB87-192431/GAR 
Soe investigations in the Chukchi Sea, 1984, NOAA 
Ship SURVEYOR Cruise 


PB87-192449/GAR 744,101 
Hydrocarbon Gas in Surface Sediments of the Chukchi 


Sea 
PB87-192456/GAR 


CIRCADIAN RHYTHMS 
Circadian Variation in Host Defense 
AD-A181 319/5/GAR 
Effects of 
inter-Response 
Pressing in Rats 
AD-A181 556/2 743.725 
Split Circadian Rhythm of Simian Body Temperature 
during Antiorthostatic Hypokinesia. 
N87-23128/8/GAR 

CIRCUIT ANALYSIS 
Numerical Methods for Stiff Ordinary and Elliptic Partial 
Differential Equations 
AD-A181 407/8/GAR 

CIRCUIT BOARDS 
Interactive Wire-Wrap Board Layout Program 
N87-23839/0/GAR 


742,272 


744,427 
743,570 
743,584 
743,689 
743,686 


743,686 


743,439 
742,266 


743,989 


744,102 


743,722 


opy! ‘ogiuoridate (DFP) on 
ime and Circadian Patterns of Lever 


744,514 


743,612 


743,054 
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CIRCULAR POLARIZATION 
Mechanisms for the Circular Polarization of Astrophysical 
OH Masers in Star-Forming Regions and the Inferred 


ope Fields. 
N87-24277/2/GAR 742,302 


CIRCULATION 
Production and Dispersion of Dissolved Methane in 
Southeastern Bering Sea. 
PB87-198891/GAR 743,395 
Circulation and Water Masses in the Gulf of Alaska. 
PB87-198917/GAR 743,397 
CIVIL AVIATION 
Effectiveness of the Civil Aviation Security Program. 
AD-A181 331/0/GAR 744, 550 
Terminal Area Forecasts, Fiscal Years 1987-2000. 
AD-A181 503/4/GAR 744,534 


Australian Considerations of Risk Criteria at Joint User 


Airfields, 
AD-P005 348/8/GAR 744,552 
Ergebnisse der Fachlichen Untersuchung von Untaellen 
bei Dem Betrieb Deutscher Luftfahrzeuge im in- und Aus- 
land Some Ausiaendische 
sults of the Specialized investiga’ a 
ing German Aircraft at Home and Abroad, and with For- 
Aircraft at Home). Annual Report, 1983. 
7-23602/2/GAR 744,553 
Aircraft Accident Reports - Brief Format, U.S. Civil and 
Foreign Aviation, issue Number 2, 1986 Accidents. 
PB87-916904/GAR 744,558 
Aircraft Accident Reports - Brief Format, U.S. Civil and 
Foreign Aviation, issue Number 3, 1986 Accidents. 
PB87-916905/GAR 
CIVIL SERVICE 
a ee Workforce Statistics: Biennial Report of 
by Geographic Area, December 1984. 
i 111/GAR 741,916 


Civil Service Fund: improved Controls Needed Over in- 
vestments. 
PB87-204178/GAR 
CIVIL SERVICE RETIREMENT SYSTEM 
ehensive Retirement Assessment 
(CRAPS) (for Microcomputers). 
7-189783/GAR 
Comprehensive Retirement 
tem (CRAPS). User's Guide. 
7-193645/GAR 
CLAMPS 
Single-Electrode Voltage Clamp in Mammalian Electro- 


AD-A181 785/7/GAR 743,694 
CLAMS 

Species Profiles: Life Histories and Environmental Re- 

quirements of Coastal Fishes and Invertebrates, North 

Atlantic, eo South Atlantic, South Florida, Gulf 

of Mexico, Pacific Southwest and Pacific Northwest. 

AD-A181 s7ere/GAR 744,061 

Species Profiles: Life Histories and Environmental Re- 

quirements of Coastal Fishes and Invertebrates (Mid-At- 

lantic) . Softshell Ciam. 

AD-A181 592/7/GAR 

Effects of Elevated Ammonia Levels on the Fingernail 

Clam, ‘Musculium transversum’, in Outdoor Experimental 


Streams. 
PB87-203345/GAR 743,418 
CLASSIFICATION 
Classification of Explosives under the UN Scheme - A 
Need for Uniformity or Flexibility. 
AD-P005 358/7/GAR 
CLAY 
Recommendations: Load-Transfer Criteria for Piles in 


AD-A181 713/9/GAR 


CLEAN ROOMS 
Environmental Evaluation Studies on Cleanliness of Air in 
Clean Rooms. Part 1, 
PB87-200713/GAR 743,508 
CLIMATE 
Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742,274 
Role of Regolith Adsorption in the Transition from Early 
to Late Mars Climate. 
N87-23411/8/GAR 742,275 
CO2: Adsorption on Palagonite and the Martian Regolith 
N87-23419/1/GAR 742.276 
CLIMATES 
Coordination for the OHR/ERD R4D Program: Progress 
Report, July 1-December 31, 1986. 
0E87008176/GAR 742,473 
Coordination for the OHER/ERD R4D Program including 
Provision for Climatological Services: Progress Report, 
1984-1985 
DE87008177/GAR 
CLIMATIC CHANGES 
Reality of the Greenhouse Effect 
0E87002383/GAR 
Detection of CO sub 2 -induced Climate Change 
0E87006085/GAR 
CLIMATOLOGY 
Climatology of Lake Erie's South Shoreline 


744,559 


741,917 


Projection 
741,911 


Assessment Projection 


741,912 


744,075 


744,158 


742,777 


742,474 


743,313 


743,315 


PB87-205514/GAR 


CLINICAL MEDICINE 
Clinical Pharmac: 
AD-A181 670/1/GAI 

CLONES 
Clonal Analysis of the Mis (Minor Lymphocyte Stimula- 
tors) System. A Reappraisal of Polymorphism and Alle- 
lism A Mis(a), Mis(c), and Mis(d) 
AD-A181 878/0/GAR 

CLOSE SUPPORT 
Close Support Artillery for the U.S. Light Infantry eer 
AD-A181 322/9/GAR 19,855 

CLOSED ECOLOGICAL SYSTEMS 
Investigation of Causes of Hydrogen Sulfide Formation in 
Reclaimed Water 
N87-23136/1/GAR 

CLOSURES 
Pulsed Nd:YAG Laser Closure Welding of the MC3593/ 
3594 Relay. 
DE87007825/GAR 

CLOTHING 


Chemical Defense Collective Protection Technology. 
Volume 2. Effects of Airlock Airflow Pattern, Clothing, and 


Exposure Concentration on Vapor Transport. 
AD-A181 305/4/GAR 743,746 


CLOUDS 
Studies of Electro-Optical Attenuation in the Vicinity of 
Cloud Base. 

AD-A181 570/3/GAR 


CMOS 
CMOS (Complementary Meta! Oxide Silicon) Cell Library 


for a Silicon . 
AD-A181 797/2/GAR 743,085 
COAL 


Weathering Effects on Structure and Reactivity of US 
Coals: Third Quarterly Report, 1986. 
DE86015845/GAR 


Coal Pyrolysis in Fiat, 


742,491 


Studies. Phase 1. 
743,728 


743,677 


742,598 


743,060 


742,495 


743,193 


fae Combustion Con- 
— a sauna Condon Coal Pyrolysis under Oxi- 


besfooasyGane 743,164 


Detailed Mode! for Practical Pulverized Coal Furnaces 
and Gasifiers: Quarterly Technical Progress Report No. 7 
for the Period 1 November 1986 to 31 January 1987. 

DE87006399/GAR 743,166 


interactive Chemistry of Coal-Petroleum am oe i 
—_— Report, September 16, 1986-December 
1 


DE87006667/GAR 743,167 


Electrochemical Characterization and Derivatization of 
Coal: Technical Progress Report, December 15, 1986- 
March 15, 1987 

DE87006751/GAR 743,202 


In Situ Stresses in Low Permeability, Nonmarine Rocks. 
DE87006896/GAR 743,956 


Emission Factors for Severai Toxic Air Pollutants from 
Fluidized-Bed Combustion of Coal 
0DE87007157/GAR 


Configurational Diffusion of Coal Macromolecules: Quar- 
= ‘ogress Report, December 15, 1986 to March 15, 


be87007536/ GAR 743,207 


Ninth Symposium on Biotechnology for Fuels and Chemi- 
cals Held at Boulder, CO. on 5 May 1987: Program and 


Abstracts. 
DE87007692/GAR 743,211 


Group Combustion of Coal Particles: Quarterly Pr 
Report No. 6, December 16, 1986 to March 15, 1987. 
0E87007866/GAR 743,213 


Assessment of Negotiation Options for Coal-Lease Sales. 
DE87007892/GAR 743,957 


Atmospheric Fluidized-Bed Cogeneration Air Heater Ex- 
periment: 1000-H Laboratory Test A 
0DE87007955/GAR 


Pore Structure Analysis of American Coals 
DE87008022/GAR 743,218 


Development and Demonstration of a Static Tube Fiota- 
—- System for Producing Superciean Coal: 6TH Quarter- 
Technical Progress Report 
87008057/GAR 743,221 


Role of Porosity in Supercritical Fluid Extraction of Coal 
Technical Progress Report 
DE87008300/GAR 


Coal Distribution, January-December 1986. 
DE87008310/GAR 743,226 


Sandia Cooperative Group on the Aerothermochemistry 
of Turbulent Combustion 
DE87008345/GAR 742,815 


Electron Spin Mapping of Coal Molecular Structure by 
ENDOR (Electron-Nuciea: Double Resonance): Quarterly 
Technical Progress Report 

0E87008374/GAR 743,227 


Study of Depolymerization and Crosslinking Reactions in 
Coal Liquefaction: Sixth Quarterly Report for the Period 
December 1, 1986 to February 28, 1987 
DE87008386/GAR 


743,204 


743,257 


743,225 


743,177 





Operation and Maintenance of Pittsburgh Energy Tech- 
nology Center, Combustion Test Facility, Pittsburgh, 
Pennsylvania: Quarterly Technical Progress Report, Octo- 
ber 1, 1986 to December 31, 1986. 

0DE87008391/GAR 743,228 


R of High Concentration Polymodai Multiphase 
way BH a - 


Flows: erly 

DE87008417/GAR 743,229 
Investigation on Alternative Energy Sources to Be Used 
Instead of Heating Oil (Supply Comeens in the Rhine -_ 
Neckar Region. Section A.5: Development 1 
Genes Hel eo Rabedied-tn the Ogleuad Coa ol Ven 
mary Energy to the Year 2000. 

pe inte ap 743,146 


ition on Alternative Energy Sources to Be Used 
ree of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region. Subsection A.1: Compilation of Literature 
Data on the Present State of Knowledge on Energy Re- 
sources, the State of the ART of Energy Conversion Sys- 
tems, and Development Trends. 
D&87751720/GAR 743,159 


Physical and Chemical Techniques for a Structural Analy- 


sis of Organic and Inorganic Coal Substances. 
0E87770080/GAR 743,233 
Heat and Moisture Transfer from Run-of-Mine Coal to the 
Air Flow. 
0DE87770083/GAR 


Short-Term Coal Analysis System (SCOAL86A) 
PB87-197166/GAR 


Short-Term Coal Analysis System (SCOAL86C) 
PB87-197174/GAR 743,238 
Resource Allocation and Mine Costing Model eS 
PB87-197216/GAR 

COAL DEPOSITS 
Research Needs and Data Acquisition to Apply US Tech- 


nology to Foreign Coals: Quarterly Report, January- 
March 1987 
743,206 


743,962 


743,237 


0DE87007431/GAR 


Investigation of Tar Sand and Heavy Oil Deposits of Utah 
for Underground Coal Gasification Applications. 
0E87008443/GAR 
COAL EXTRACTS 
Liquid Chromatography/Electrochemistry for Coal Analy- 
sis: Quarterly Progress Report for Period of December 
16, 1986-March 15, 1987 
DE87008185/GAR 
COAL FINES 
Operation and Maintenance of Pittsburgh Energy Tech- 
nology Center, Combustion Test Facility, Pittsburgh, 
Pennsylvania: Quarterly Technical Progress Report, Octo- 
ber 1, 1986 to December 31, 1986 
DE87008391/GAR 


COAL-FIRED GAS TURBINES 
Physical Gas — Cleanup: Technology Status ree 
DE86006589/GAR 743,162 
COAL GASIFICATION 


Physical Gas Stream Cleanup: Technology Status Report. 
DE86006589/GAR 743,162 


Detailed Mode! for Practical Pulverized Coal Furnaces 
and Gasifiers: Quarterly Technical Progress Report No. 7 
for the Period 1 November 1986 to 31 January 1987. 

DE87006399/GAR 743,166 


Entrained Flow Gasification at Elevated Pressure: Quar- 
terly Technical Progress Report No. 8 for the Period 1 
December 1986 to 28 February 1987 

DE87007856/GAR 743,172 


Investigation of Tar Sand and Heavy Oil Deposits of Utah 
for Underground Coal Gasification Applications. 
DE87008443/GAR 743,179 


Western Research Institute: Publications and Presenta- 
tions: Volume 2, Final Report, April 1983-September 
1 


986. 
DE87008496/GAR 743,180 


Investigation on Alternative Energy Sources to Be Used 
Instead of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region tion A.4 nay ee Evaluation of 
the Use of the Alternative Energy rces Gas, Electrici- 
ty, District Heat, by Means of Studies, Practical investiga- 
tions, and Publications. Subsection A.4.1.3. Pt. 1 and 2. 
Pt. 1: Autothermic and Nuclear Gasification Systems. Pt. 
2: Gas Production Cost 

DE87751713/GAR 743,184 


Two-Dimensional, Two-Phase Hybrid Simulation Model of 
Allothermal Vapour Gasification of Coal in Fluidized-Bed 
Systems 

DE87770078/GAR 


Fluidized-Bed Gasification - 
Post-Gasification. 
DE87770079/GAR 743.186 


Chemisorption, Reaction and Desorption Studies of Coal 
Chars in Steam, O: m and Carbon Dioxide. Annual 
Report January-Dece: 

PB87-207403/GAR 743,188 


Regeneration of Refrigerated Methanol in Conditioning 
Gases from Coal 
PB87-208708/GAR 743.189 
Electron-Transfer Reactions in Coal Model Compounds 
Annual Report January-December 1986. 
PB87-213146/GAR 

COAL GASIFICATION PLANTS 
Coal Gasification Via the Lurgi Process: Topical Report 
Volume 2. Production of IFG (industrial Fuel Gas) 


743,179 


743,224 


743,228 


743.185 
Effects of Flow Rates and 


743,190 


KEYWORD INDEX 


DE87001009/GAR 743,163 


Two-Dimensional, Two-Phase Hybrid Simulation Model of 
Allothermal Vapour Gasification of Coal in Fluidized-Bed 


Sam. 
87770078/GAR 


743,185 


Fluidized-Bed Gasification - Effects of Flow Rates and 
Post-Gasification. 
DE87770079/GAR 


743,186 
Desuiphurisation of Hot Reduction Gases in an En- 
trained-Fiow Reactor. 

DE87770081/GAR 

COAL LIQUEFACTION 
Solvent-Mediated in Coal Liquefaction: 
ae or © Period April 16, 1985 to 


SeorooTnsiGane 743,169 


ow of Some Transition Metals Complexes as Process 
Catalysts: Quarterly Report for the Period December 1, 

1986 Thri February 28, 1987. 

0E87007402/GAR 743,171 

Suty of ee ge wy hee Crosslinking Reactions in 


Coal Liquefaction: Sixth Quarterly Report for the Period 
December 1, 1986 to February 28, 1987 man 997 
1 


teen om 
Liquefaction Solvent H sub 2 O-H sub 2 S: Quar- 
po) porey Amy No. > 9-15-86 Through 12-14-86. 
743,181 


743,187 


DE87008699/GA\ 


eaienanatetteei dinditiiniaaheeaanes 
Report No. 10, 12-15-86 Through 3-14-87 


87008700/GAR 743,182 


Organic Solvent Recovery and Recycling. August 1983- 
July 1987 ayy } from the Energy Data Base) 
PB87-863890/GAR 743,386 
COAL LIQUIDS 
Hydrotreatment oe ae Activity Enhancement: Quarterly 
Report No. 14 for the Period November 1, 1986 to Janu- 


31, 1987. 
87006802/GAR 743,168 


Liquefaction Process Solvent Characterization and 
Evaluation: Technical ess Report, July 1, 1986 
T September 30, 1986. 
0E87007857/GAR 743,173 
COAL MINES 


Status Report on Coal Mine Projecting and Project Eval- 
uation Standards. nines 
43,961 


0E87770082/GAR 

Ecological Recovery after Reclamation of Toxic Spoils 
Left by Coal Surface — Phase 2, AN Assessment of 
Environmental Changes Following intensive Remedial 
Treatments. 
DE87900612/GAR 743,431 

COAL MINING 

Coal Mining in the West German Power Industry in the 
Year 1985. 
DE87751729/GAR 


Transport of 


743,959 


and Rails in Coal Mines. Technical 
ison Between Conventional Trans- 


and ec — r 
port T ransport U HF Equipment. 
DE8777007 1GAR “~ 743,960 


Technology of Hard Coal Mining - an Analysis with Par- 
ticular Respect to industrial Management 
0DE87770084/GAR 743,963 


Resource Allocation and Mine Costing Mode! ss. 
PB87-197216/GAR 
COAL PREPARATION 
Coal-Fueled Diese! Systems for Stationary Power Appli- 
cations: Task 1, Assessment of Merit: Topical Report. 
DE87001080/GAR 743,194 
COAL RESERVES 
Research Needs and Data Acquisition to Apply US Tech- 
is: Quarterly Report, January- 


DE87007431/GAR 743,206 


= Si 

bed Methane: Tec! tatus Report 

DE87001032/GAR “ard 

COAL TAR 
Study of Depolymerization and Crosslinking Reactions in 
Coal Liquefaction: Sixth Quarterly Report for the Period 
December 1, 1986 to February 28, 1987 
DE87008386/GAR 


COAST GUARD EQUIPMENT 
Study of 4 Ms S. Coast Guard Standard Terminal Acqui- 
sition Proc 
AD-A181 799/8/GAR 


COASTAL REGIONS 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (South 
Florida) - Southern, Gulf, and Summer Flounders 
AD-A181 588/5/GAR 744,071 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Pacific 
Northwest) . Steelhead Trout 

AD-A181 589/3/GAR 744,072 


Species Profiles: Life Histories and Environmental Re- 
quirements ri Coastal — and Invertebrates (Pacific 
Northwest)-Dungeness Crab 

AD-A181 590/1/GAR 744,073 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest) . Amphipods. 


743,955 


743,177 


743,835 


COGENERATION 


AD-A181 591/9/GAR 


Superposition Effects in Rapid Cyciogenesis 
AD-A181 606/5/GAR 


Impact of Cold-Front Pi 

and Sediment Dynamics o' 

AD-A181 723/8/GAR 
COASTS 


Utilizing Remote Sensing of Thematic Mapper Data to 
Improve Our Understanding of Estuarine Processes and 
Their infiuence on the Productivity of Estuarine-Depend- 


ent Fisheries. 

N87-24012/3/GAR 742,066 
Beaufort Sea Coastal Erosion. Shoreline Evolution, and 
Sediment Fiux 
PB87-192464/GAR 


Coastline and Border of Costa Rica 
7-193652/GAR 743,880 


Coastal Sea Transport and inter-Modai Competition in 

South Africa 

PB87-198172/GAR 744,543 

Oil Spill Vulnerability, Coastal Morphology, and Sedimen- 

tation of Outer Kenai Peninsula and Montague /siand. 

PB87-198909/GAR 743,396 
COATINGS 


744,074 


742.429 


on Geomorphic Evolution 
Complex Louisiana AA 
74, 


744,125 


Development of High Temperature, improved Perform- 
ance Polythioether ints, Coatings and Adhesives. 
AD-A181 550/5/GAR 743,519 


Thermionic Cathode Coating by OMCVD (Organo-Metallic 
Chemical Vapor Deposition). 
PAT-APPL-7-029 514/GAR 743,062 


Luminescent, Pearlescent, and Fluorescent Coatings. 
January 1980-June 1987 (Citations from World Surface 
Coa Abstracts) 

PB87 734/GAR 743,543 
industry. Jan- 


Effluent Treatment in the Paint and Coatir 
uary 1980-July 1987 (Citations from W: Surface Coat- 
743,426 


Abstracts) 
Pesan, Poi 

Adhesion “sy and Testing. January 1980- 

Say 7 (Citations from World Surface Coatings Ab- 


PBe7 864 195/GAR 743,546 


—— and Synthetic Rubber Coa’ for Steel: Pr 

and Compositions. January 1980-June 1987 (Cita- 
tone from World Surface Coatings Abstracts) 
PB87-864351/GAR 743,547 
Substrates. January 


Electroless Pia’ of Polymeric 
1970-July 1987 (Citations from the U.S. Patent Data- 
base) 


). 
PB87-864369/GAR 

COBALT 
Further Developments of the Metal Vapor/Alkyl Radical 
Reaction. Synthesis of Tris(Trifluoromethyl)indium and 


Bis(Trifiuorosilyl)Cobalt and Their Adducts. 
AD-A181 347/6/GAR 742,661 


Hydrotreatment Catalyst Activity Enhancement: Quarterly 
Report No. 14 for the Period November 1, 1986 to Janu- 
ary 31, 1987 
87606802/GAR 743,168 


Properties of Electrodeposited Co-Cu Multilayer Struc- 
tures. 
PB87-196358 
COCOMBUSTION 
Co-Combustion of Biomass and Fossil Fuel(S): A Survey 


of the State of the ART 
0E87007874/GAR 


= 


ammable PCM (Pulse Code Modulation) ae 
AD A181 533/1/GAR 742,887 


CODES 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 7. Establish/Maintenance of Organiza- 
tional Entity and Provisioning Screening Master Address 
Table. Change 4 
PB87-208005/GAR 743,842 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 13. Materiel Management Decision Rule 
Tables. Change 3 
PB87-208039/GAR 
CODING 
VLSI (Very Large Scale Integration) Single Chip (255,223) 
Reed-Solomon Encoder with interleaver 
N87-23832/5/GAR 743,053 
Doppler Tolerant Binary Phase Coded Pulse Compres- 
sion System 
PATENT-4 661 819 
COEFFICIENTS 
Coefficients for irregular Fragments, 
AD- 5 364/5/GAR 
COGENERATION 
Atmospheric Fiuidized-Bed Cogeneration Aw Heater Ex- 
periment: 1000-H Laboratory Test A 
DE87007955/GAR 743,257 
Grid interconnection Performance Requirements and Cur- 


rent Practice Baseline Assessment 
PB87-207429/GAR 


743,504 


744,341 


743,215 


743,845 


743,010 


744,201 


743,126 
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COGNITION 
Knowledge Representation in the PUPS Theory 
AD-A181°553/9/GAR 


Unified Tri-Services 


Battery Review and 
Pate 697/4/GAR 


ive Complexity 
AD-A1 1 828) /GAR 


COHERENT RADAR 
Atmospheric Lidar Experiment —, 


742,584 
Performance Assessment 


741,898 


742,551 


Shuttle Coherent 

N87-23959/6/GAR 
COLD ACCLIMATIZATION 

Hormonal and Metabolic Status of Man in the Extreme 

N87-23139/5/GAR 
COLD FRONTS 

impact of Coid-Front P. 

and Sediment 

AD-A181 723/8/GAR 


Frontal interaction with Orography. 
N87-23071/0/GAR - 


743,791 


on Geomorphic Evolution 
Complex Louisiana Coast. 
742,468 


742,450 
Diagnosis of a Cold Front Observed during Alpine Experi- 
ment (ALPEX) 

N87-23072/8/GAR 

COLD STRESS (PHYSIOLOGY) 

Tolerance by Unacclimated Beagle Dogs to Freezing and 


Subtri Temperatures. 
AD-A181 304/7/GAR 743,782 


COLD WEATHER OPERATIONS 
Field Artillery Operations in the Artic 
AD-A181 367/4/GAR 


COLLAPSIBLE STRUCTURES 
Sane Salvage Drum and Method 
PATENT-4 658 745 


COLLECTION 
Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Coteete ons 
41, 


742,451 


743,856 


744,124 


PB87-204186/GAR 
COLLEGES 

Federal Support to Universities, Colleges, and Selected 

oot tebions institutions, Fiscal Year 1985. (Detailed Statisti- 

PB87- 202099/GAR 741,940 
COLLIDING BEAMS 


Frequency 
0E87006654/GA 744,382 
New Concepts in Microwave Sources for e sup - e sup + 


Dee7008ess) 
87006655/GAR 744,383 


COLLISION AVOIDANCE 
Traffic Alert and Collision Avoidance System (TCAS) Sur- 
veillance 


Performance in Helicopters. 
AD-A181 349/2/GAR 742,003 


Motion Ay ooy bye Six Degrees of Freedom (Revision). 
AD-A181 538/0/GAR 743,465 


Collision-Prevention Expert System for a Navy Officer of 


the 

AD-A181 819/4/GAR 
COLLISIONS 

Experimental Studies of Collision and Fragmentation Phe- 


nomena 
N87-23494/4/GAR 
COLOR 
Modelling the IRAS (infrared Astronomy Satellite) Colors 


of Galaxies 
N87-24313/5/GAR 


COLOR CODING 
Colored Stochastic Petri Nets. 
N87-24111/3/GAR 
COLORED SMOKES 
Genotoxicity of Dyes Present in Colored Smoke Muni- 


tions. 
AD-A181 755/0/GAR 


COLUMN PACKING 
Compaction of Non-Consolidated HMX Beds 
0E87007445/GAR 

COMBAT 
improvement of Combat Performance for Existing and 
Future Aircraft 
N87-22663/5/GAR 
Manned Air to Air Combat Simulation 
N87-23648/5/GAR 


COMBINATORIAL ANALYSIS 
identification of Active Factors in Unreplicated Fractional 
Factorial Experiments. 
AD-A181 280/9/GAR 
COMBUSTION 
Boron Assisted Hydrocarbon Combustion Model and 
Sensitivity Analysis 
AD-A181 504/2/GAR 742,809 
Vaporization, ignition, and Combustion of Two Parallel 
Fuel Dropiet Streams 
AD-A181 576/0/GAR 742,810 
Coupling between Acoustic Velocity Oscillations and 
Solid Propetiant Combustion 
AD-A181 667/7/GAR 
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of Linear Super-Colliders. 


743,994 


743.924 


742,338 


742,986 


743,799 


742,882 


741,972 


742.034 


743,635 


742.811 


KEYWORD INDEX 


Integrated Approach to Spray Combustion Model Devel- 


opment. 
AD-A181 717/0/GAR 


Transient Spray Combustion Computations. 
AD-A181 736/1 /GAR 742,813 


WC-814 Propeliant Burning in a SCAMP-Type Hopper, 
AD-P005 390/0/GAR 744,176 
Detailed Model for Practical Pulverized Coal Furnaces 
and Gasifiers: Quarterly Technical Progress Report No. 7 
for the Period 1 November 1986 to 31 January 1987 
0E87006399/GAR 743,166 


‘coup Combustion of Coal Particles: Quarterly Progress 
Report No. 6, December 16, 1986 to March 15, 1987. 
0E87007866/GAR 743,213 


Group on the Aerothermochemistry 
tion. 


742,812 


Sandia 
of Turbulent 
0DE87008345/GAR 742,815 
Operation and Maintenance of Pittsburgh Energy Tech- 
nology Combustion Test Facility, Pittsburgh, 
Pennsylvania: Quarterly Technical Progress Report, Octo- 
ber 1, 1986 to December 31, 1986. 
0DE87008391/GAR 743,228 
Evaluation of Combustion Processes for Destruction of 
Wastes - General Portland. 
7-204418/GAR 743,384 
COMBUSTION 
Transient Spray Combustion Computations. 
AD-A181 726/1/GAR 742,813 
poe Cooling Research at NASA (National Aeronautics 
ind Space Administration) Lewis Research Center. 
Na7- 23624/6/GAR 742,837 
COMBUSTION KINETICS 
Kinetics of Coal Combustion: Eighth Quarterly R 
DE87007839/GAR 
COMBUSTION PRODUCTS 
identification and Characterization of Emissions and Resi- 


dues from Open Burning and Detonation of Munitions, 
AD-P005 392/6/GAR 744,178 


a Gas Stream Cleanup: Technology Status po gad 
86006589/GAR 


ert} 212 


Spectroscopic Measurements in the Exhaust Phonon a 
7.62 mm Rifle Using Propeliants With and Without Chem- 
ical Flash . 

PB87-200622/GAR 744,208 


4 (Products of Incomplete Combustion) Analysis Meth- 


PB87-208955/GAR 743,385 


COMET NUCLE! 
Temperatures and Minimum Thickness of the Inactive 
Surface Layer of Comet Halley 
N87-23365/6/GAR 
Loss and Depth of CO2 Ice in Comet Nuclei. 
N87-23367/2/GAR 
Dynamics of Long Period Comets. 
N87-23368/0/GAR 
COMETS 
Crater Production on Venus and Earth by Asteroid and 
Comet Impact. 
N87-23500/8/GAR 
COMFORT 
Effects of Moderate Cold and Heat Stress on the Poten- 
tial Work Performance of industrial Workers. Part 5. The 


Effects of increasing Humidity at Four Air Temperatures 
on the Performance and Physiology of Black Males. 
PB87-196473/GAR 


743,458 

COMMAND AND CONTROL SYSTEMS 
Application of the Modular Command and Control Eval- 
uation Structure to a Strategic Defense Initiative Com- 


mand and 
AD-A181 608/1/GAI 743,817 


Officer in Tactical and Tactical Data Informa- 
tion Exchange Systems (OTCIXS/TADIXS) and the Tran- 
sition to the Military Strategic and Tactical Relay System 
(MILSTAR). 

AD-A181 664/4/GAR 742,889 
and Control Evalua- 


Analysis of the Modular 
oe Seve (MCES) tion to the identification 
Joint Testbed 
743,992 


742,261 
742,263 


742,231 


742,164 


Pend. F ‘oe or Neutral (IFFN) Join 
AD-A181 822/8/GAR 
COMMERCE 
World Tobacco Situation, April 1987 
PB87-193751/GAR 
COMMERCIAL AIRCRAFT 
Aircraft Electromagnetic Compatibility. Final Report, Sep- 
tember 1985-June 1987 
N87-23856/4/GAR 
COMMERCIAL AVIATION 
Effectiveness of the Civil Aviation Security Program 
AD-A181 331/0/GAR 744,550 
COMMERCIAL BUILDINGS 
Energy and Economic Efficiency Alternatives for Electric 
Ligne in Commercial Buildings. 
87007792/GAR 742,607 
Automatic Lighting Control with Personne! input Facility 
Final Report 
0E87751845/GAR 
COMMERCIAL FISHING 
Effects of Renewable Resource Harvest Disruptions on 
Community Socioeconomic and Sociocultural Systems: 


742,054 


742,014 


742.613 


King Cove. Social and Economic Studies Program Tech- 

nical Report Number 123. 

PB87-204665/GAR 742,067 
COMMODITIES 


Forward Algorithm for the Capacitated Lot Size Model 
with Stockouts. 
AD-A181 660/2/GAR 741,869 


COMMUNICATION AND RADIO SYSTEMS 

ication of the NAVSTAR Global yang 
(GPS) to the Network Synchronization of the (De- 
fense Communications System). 
AD-A181 457/3/GAR 742,886 
Representation of Nonstationary Narrowband Random 
Processes and Their Application and Effectiveness as 

Spectrum Communica’ 


— Signals in Spread 


ystems. 
AD-A181 632/1/GAR 
Study of LF (Low Frequency) Top-Loaded 
tennas Using Numerical Modeling Techniques. 
son to Scaled Test Model Measurements. 
AD-A181 796/4/GAR 743,013 


Method for Managing Redundant Resources in a Com- 

plex Avionics Communication System. 

PATENT-4 658 359 742,016 
COMMUNICATION BUOYS 

Preliminary Design for Meteor Burst Communica- 

tions Systems Buoy Relays. 

AD-A181 738/6/GAR 742,908 
COMMUNICATION CABLES 

Reflection Pattern Measurements of a Cable with an im- 


394 Analyser, 
'7-197059/GAR 742,897 
COMMUNICATION EQUIPMENT 
Network Level EMP Effects Sensitivity Study on Selected 
Telecommunications Equipment. 
AD-A181 404/5/GAR 742,885 
COMMUNICATION NETWORKS 


Comparison of Pr/T-Net Based FIFO Channel Models, 
Series B, Number 33. 
P887-196283/GAR 742,988 


Baseband Performance Degradation Due to Interference 
in the Fixed-Satellite Service. 
742,900 


PB87-203758/GAR 
Networks: Market Aspects. 


Integrated Services 
January 1983-July 1987 (Citations from The Computer 
Database 

742,903 


) 
PB87-864005/GAR 


COMMUNICATION SATELLITE TERMINALS 
Antenna Controlier for the 12-14 GHz SATCOM Mobile 


Ground Terminal, 
AD-A181 702/2/GAR 742,907 


COMMUNICATION SATELLITES 
Spacecraft Multi-Beam and Contoured-Beam Antennas. 
N87-23863/0/GAR 742,911 
COMMUNICATIONS 
Technology ‘86: Technology Transfer Program: Annual 
R 


jeport. 
DE87005219/GAR 741,933 


Future Directions of C3 Research at DARPA (Defense 
Advanced Research Projects Agency). 
0DE87007501/GAR 


COMMUNICATIONS NETWORKS 
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investigations on the impact of Voltage and Current Har- 
—— C14 1, tg te yg Sum- 
Period January 1, 1980-June 30, Ne sse 
7 


742,420 


Assessment of Solar Thermal Parabolic Dish 
=a" Electrical Power Generation 
743,292 


mans Solar Thermal Gonseet for Electricity 
Generation: Volume 1, Analyses and Evaluation. 
DesraarieW/Gan 743,297 


~tege Petroleum Refining. 
besvoover? 743,156 


nergy Sources to Be Used 

i Concept nthe Fane an 
Evaluation of 

Gas, Electrici- 


743,133 


National Utility Financial Statement Model (NUF S86). 
PB87-197091/GAR 743,149 
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Equipment Support Systems in Blast Resistant Struc- 


tures, 
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Acceleration and Bending of a Relativistic Electron Beam 
on the Sandia Recirculating Linac. 
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N87-23856/4/GAR 742,014 
ELECTRONIC FUNDS TRANSFER 
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AD-P005 304/1/GAR 
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= ones Oa Technical Progress Report, Octo- 


ber-December 1 
DE87007682/ GAR’ 742,675 


Additive Enhancement of Pressure-Hydrated Lime for 
Control of SO sub 2 /NO/sub X/ Emissions. nae 


DE87008020/GAR 

Locating and Esti Air Emissions from Sources of 

Polychlorinated (PCB). 

PB87-209540/GAR 743,337 
FLUE GASES 

Evaluation of Sorbents and Additives for Dry SO2 (Sulfur 

Dioxide) Removal (Journal Version). 

PB87-203170/GAR 743,330 
FLUID FILTERS 

| Wastewater from the 


A and Nitrification in 
Laboratory Scale Submerged Filters 
PB87-205787/GAR 743,422 
FLUID FLOW 
Physics of Pattern Formation at Liquid Interfaces: Final 
Report for the Period August 1984-December 1986. 
0E87007540/GAR 744, 229 
Some T! its on Model Verification. 
0E87007615/GAR 743,902 


Sore of Industrial Sulfur Flows and implications 


Ne? 29541 /2/GAR 742,200 


FLUID MECHANICS 
Fluid Mechanics at the Middie East Technical University 
and the Istanbul Technical University. 
AD-A181 746/9/GAR 744,227 
and Pattern Formation in Fluid Me- 
Shell Theory. 


chanics 
N87-23916/6/GAR 744,233 


FLUIDIZED-BED COMBUSTION 
Physical Gas Stream Cleanup: Technology Status Report. 
DE86006589/GAR 743,162 
aes Fluidized-Bed Gopengretion Air Heater Ex- 
periment: 1000-H Laboratory Test 
Bes 7007955/GAR 743,257 


Development of the KENTORT Ii Process for Eastern US 
October 1 


743,222 
Investiga 


ition on Alternative Energy Sources by} Used 
Instead ode. yp — hine and 
Neckar R Ly ht, .. 4: Comparative Evaluation of 
the Use ofthe Alternative Es Sources, Gas, Electrici- 
ty, District Heat, by Means of . Practical | 

tions, and Publications. Subsection A.4.1 Energy 

0DE87751732/GAR 743,261 


Two-Dimensional, Two-Phase Hybrid Simulation Model of 
Allothermal Vapour Gasification of Coal in Fluidized-Bed 


——. 
87770078/GAR 743,185 


FLUIDIZED BED PROCESSING 
Development of the KENTORT I! Process for Eastern US 


Oil Shale: Progress Report jor the Period of October 1- 


December 31, 1986. 
DE87008080/GAR 743,222 


FLUIDIZED BEDS 
Development of Optical Fiber Probe for Solids Holdup 
Measurement in a Fluidized Bed: Final Report for the 
October 1, 1985-September 30, 1986. 
DE87003180/GAR 743,196 
FLUIDS 
Research into an On-Line Device for Monitoring Contami- 
nation in Fluids — Ultrasonic Techniques. 
AD-A181 597/6/GA\ 743,512 


Diffusion Coefficients of Multicomponent Hard-Sphere 

Fluid Mixtures. 

PB87-191219 742,752 
FLUORESCENT DYES 

Luminescent, Pearlescent, and Fluorescent Coatings. 

January 1980-June 1987 (Citations from World Surface 

Coa’ Abstracts). 

PB87- 743,543 


3734/GAR 
FLUORIDES 
Sulfur Hexaflouride as a Tracer for the Verification of 
Waste Destruction Levels in an incineration Process. 
AD-A181 453/2/GAR 743,371 





on and Container + — for Thermal 
ner — Applications in the Temperature Range 
973 4 1400 
N87-24026/3/GAR 743,277 
FLUORINATED ALICYCLIC HYDROCARBONS 
—- 7. and Alkyl Halide 
the Period 1964 to January 1965. 
DE87006871/ 
FLUORINATED AROMATIC hg oe 
Comparison of tic Hydrocarbon Cation 
Salts with Salts of Goonemagie Geioe 
DE87006043/GAR "742,730 


FLUORINATED HYDROCARBONS 
The Generality of Metal Atom-Free Radical Reactions 
ont SPSS 6 he VES SC GEN 
SD AI. 303/9/GAR 742,660 
Synthesis of Novel Fluorine Compounds: New Experi- 


742,687 


mental Challenges in Elemental Fluorine neces 
AD-A181 340/1/GAR 42.750 


Synthesis of New High Molecular Weight Cyclic Fiuoro- 
carbons and Highly Branched Fiuorocarbons Such as 


tana 
AD-A181 520/8/ 


FLUORINATION 


742,664 


luorine Compounds: New Experi- 
ital Challenges in Elemental Fluorine Chemistry. 
ADA181 340/1/GAR 
FLUORINE COMPOUNDS 
Synthesis of Novel Fluorine Compounds: New Experi- 


mental Challenges in Elemental Fluorine ees 
AD-A181 340/1/GAR 42,759 


FLUOROPOLYMERS 
Synthesis of Novel F 


luorine Compounds 
mental in Elemental Fluorine 
AD A101 S00 TGAR Chemin 759 


Bis(2-Fluoro-2,2-Dinitroethoxy) 2,2,3,3,4,4,4-Heptafiuoro- 
butoxy-Methan and a Method of Preparation. 
PAT-APPL-7-046 345/GAR 742,767 


eg rp tenets om ee 
1,7- Diol lormai and Method of Preparation. 
PAT-APPL-7-052 501/GAR 742,768 
FLUX (RATE) 

Cholinergic Agents and inhibitors of Extra-Cellular Calci- 
um Influx Suppress the Secretion of TSH (Thyroid Stimu- 
lating Hormones) Human Thyrotropic Adenoma Cells 
Maintained in erm Cultur: 


ee e. 
AD-A181 557/0/GAR 


FLUX VECT a SPLITTING 


N87- vtyty 1 744,237 
FLY BY WIRE ven nel 
Simulation des Commandes de Vol Electriques au Centre 
dEssais en Vol Francais (CEV) pour les Avions de 
Transport Civil (Simulation of Fly-ty-Wire Control for Civil 
Transport Aircraft at the French Centre d’Essais en Vol). 
N87-23647/7/GAR 742,033 


Development of In-Flight Simulation Aircraft for Research 
and Tr. Applications in UK (United Kingdom). 
N87-23658/4/GAR 742,043 
Airborne Simulation at the National Aeronautical Estab- 
lishment of Canada. 
N87-23659/2/GAR 
FOAM 
Stability and Decay Properties of Foam in Seawater. 
AD-A181 740/2/GAR 744, 
FOAMING 
Mechanical Control of Foaming in Bioreactors. Part 1. 
The Performance Characteristics of a New Type of Me- 
ae CoenSrasie ow — Fen, 
ina a ator Trea ‘oaming 
PB87-200648/GAR _ 742,680 
FOAMS 
Foam Rheology: The Linear Viscoelastic Response of a 
Periodic Model 


Spatially 
DE87000960/GAR 743,594 


Three-Dimensional Model for the Linear Elastic Proper- 

ties of a Foam. 

0DE87000984/GAR 743,595 
FOCUSING 


Focused lon Beam Technology and Applications. 

AD-A181 620/6/GAR 744,315 

Automatic Focusing Cameras. January 1975-July 1987 

(Citations from the INSPEC: Information Services for the 

Physics and E ing Communities Database). 

PB87-864278/GAR 742,912 
FOLIAGE 

Error Analysis of Leaf Area Estimates Made from Allome- 

tric Regression Models. 

N87-24010/7/GAR 743,883 
FOOD 

Partially Deamidated Oilseed Proteins and Process for 

the Preparation Thereof 


742.044 


KEYWORD INDEX 


PAT-APPL-7-054 562/GAR 742,070 


of Food Intakes by individuals (CSFil): 


Gre Days Food tntake Data for Men 19-50 Years of 
17-197141/GAR 743,710 


Continuing ing Survey of Food Intakes by Individuals (CSF): 
One Day's Food intake Data for Low Income Women 
and Their Children 1-5 Years of Age, 1985. 

PB87-197158/GAR ase won 
USDA (United States 
Seeeen ae Sanaa or Version em 
PB87-208195/GAR 742,071 


USDA (United States Department of Agriculture) Nutrient 
ae Saee Ge SRS EE Release 5, Suppie- 


PB87-208203/ GAR 742,072 


USDA (United States e) Nutrient 
Data Base for Standard ited Version, 
Release 6. 


PB87-208211/GAR a 
USDA (United States 
py hh ny 
for Microcomputers) 
PB87-208229/GAR 
ee Shes Gan Cees ene ee 
Microcomputers). 
7 -: 


% vou pa 
742,074 


Release 6 (for Microcomputers). 
PB87-208245/GAR 


FOOD CONSUMPTION 
OPERATION EVEREST Il: Effects of a Simulated Ascent 
to 29,000 Feet on Nutrition and Body 

AD-A181 855/8/GAR 743, 788 


Gre Day’ Survey of Food Intakes by Individuals (CSF): 
One a Hood unehe Date tor then Men 19-50 Years of 


i5- 1986. 
7- 197181/GAR 743,710 


— —~ joie 
a Simplified Applica- 


PBB? 207734/GAR 742,566 
FOOD STAMPS 
Impact of an Electronic Benefit Transfer System in the 


Food Stamp 

PB87-201448/ 742,559 
FORCED CONVECTION 

Sensitivity of Tropical and Mid-Latitude Reo trenes 

Atmospheric States to a Varying 

Ocean Surface Temperature Distribution. 

N87-23039/7/GAR 742,438 

Principal Circulation Anomalies in Model Atmospheres 

with and without interannual Variations of Tropical Pacific 

SST (Sea Surface Temperature). 

N87-23041/3/GAR 742,440 


a 
ee — ann bh of Regional Economic Activity for 
Use in Resource Project Evaluations. 
pes7.201088 059/GAR 743,975 
FOREIGN AID 
Foreign Aid: impact 
Peey-207742/GAR 
'7-207742/GAR 
FOREIGN TECHNOLOGY 
Automaticity and the Capture of Attention by a Peripheral 
AD-A181 282/5/GAR 742,544 


Multi-Processor Slave Peripheral Controller. 
AD-A181 311/2/GAR 


Review of Australian | 


of Overseas Private investment Cor- 
U.S. Employment. 
742,627 


742,973 


investigations on Aeronautical Fa- 
during the Period April 1985 to March 1987. 
A181 313/8/GAR 741,976 


Validation of the ARL (Aeronautical Research Laborato- 

ries) Mathematical Mode! of the Sea King Mk 50 Helicop- 

ter. 

AD-A181 314/6/GAR 

International Symposium on Microwave 

a a Held in Gothenburg ( 

DAI 1 334/4/GAR 

Molecular tnd, Conference on Genetic Engineering 

byny and Heid in London (United Kingdom) on 
1 November 1986. 

AD -Atet eine 743,682 


Applied Material Science in Turkey. 
AD-A181 337/7/GAR 743,607 


ane Dees San Rae > be aw ¢ Se 

Society Meeting (51st) Held in West 
Senin on March - 4 April 1987. 
AD-A181 338/5/GAR 


741,977 
tures and 
) on 19-22 

743,987 


744,242 


investigation of Ice Dynamics in the Marginal ice oy 
AD-A181 392/2/GAR 43,988 
S-Band Adaptive Radar System, 
AD-A181 424/3/GAR 

Pr Inventory 
nisms at Times Beach: 


743,006 
of Planktonic and Benthic Orga- 
Short Communication, 


FOREIGN TECHNOLOGY 


AD-A181 436/7/GAR 743,370 


Development of HYMO for Operational Poresnsing 
AD-A181 437/5/GAR 42,773 


Artificial Composites for High Temperature Applications; 
A Review a are Rear y Artificieis Destines a des Applica- 
tions a Haute Temperature; Un Expose), 

AD-A181 438/3/GAR 743,549 


Atmospheric Structure Variations: Modelling of Atmos- 
pheric Structure, 70 - 130 km 
AD-A181 459/9/GAR 742,413 


- ae indicators Selected Countries, March Quarter 
1 


89 

AD-A181 501/8/GAR 742,635 
Studies of Electro-Optical Attenuation in the Vicinity of 
Cloud Base 


AD-A181 570/3/GAR 742,495 


Research into an On-Line Device for Monitoring Contami- 
nation in Fluids Ultrasonic Techniques. 


AD-A181 597/6/GAI 743,512 


ead and Cadmium i 
AD AIG! 624/8/GAR 


WES-TNO Contaminant Mobility Research. 
ADSM 625/5/GAR 743,372 


of the Contaminant Mobility Work Group 
. New York on 13-17 May 1985. 
ADATBT 626/3/GAR 743,692 


ee Stag } te OS Tom. Times Beach and 
AD-A181 627/1/GAR 743,390 
tion of Some Simple Models for the F/A-18 


AGAIe, 638/8/GAR 741,945 


Comparative Assessment of the Detectability of Pat- 
terned M113 Vehicles in Natural Terrain Backgrounds, 
AD-A181 639/6/GAR 743,004 
AGARD Manuel on Aeroelasticity in Axial-Flow Turboma- 
= Volume 1. Unsteady T: Aerodynam- 
AD-A181 676/8/GAR 742,823 
Short Course on Cardiopulmonary Aspects of Aerospace 
Medicine. 

AD-A181 677/6/GAR 744,507 
a Dynamic Response to Damaged and Repaired 
ADAI Aiet 678/4/GAR 741,961 


Rocket Altitude Test Facilities Register, 
AD-A181 679/2/GAR 742,857 


AGARD (Advisory Group for Aerospace Research and 
Development) Corrosion Handbook. Volume 2. Aircraft 
Corrosion Documents: A Descriptive Catalogue, 

AD-A181 680/0/GAR 743,555 


a Sa for the 12-14 GHz SATCOM Mobile 


Ground 

AD-A181 702/2/GAR 742,907 

BMPAT: . for Calculation and Display of the 
Three-Dimensional Arr: 


ays. 
AD-A181 739/4/GAR 743,000 


Fluid Mechanics at the Middie East Technical University 

and the Istanbul Technical University 

AD-A181 746/9/GAR 744,227 

——— in Turbomachines. Comparison of Theoreti- 
Experimental Cascade Results. 

ADAtBI 763/4/GAR 742,825 


Gun ts for Low Vulnerability A 
AD- 303/3/GAR 


Biast Vi from a Cubicle, 

AD-P005 305/8/GAR 744,136 
Optima! Design of Ammunition Storage Facilities to With- 
stand Conventional Weapons Effects, 
AD-P00S5 310/8/GAR 


Some Aspects of the New French Ri ition Concer 

the Protection of Workers with Ri to the Hazards o' 
> gaa Activities from the Manufacturer's Point of 
AD.F005 313/2/GAR 743,749 


Six Years Practice in the Enforcement of the New French 
Explosive Safety tion, 
AD-P005 314/0/GAI 743,750 


a votay impact Sensitivity of Commercial Slurry and 
Emuision E: 
AD-POOS 316/5/GAR 744,141 


of a Closed Test Facility for Terminal Ballistics, 
AD-P005 325/6/GAR 744,193 


Klotz-Club Tests in Sweden, 
AD-P005 334/8/GAR 744,198 


investigation of the Sympathetic Explosion of Loose 
lu TNT in Large Quantity, 
AD-P005 342/1/GAR 744,200 


Australian Considerations of Risk Criteria at Joint User 
AD-P005 348/8/GAR 


UK MOD Expiosive Storage Principies. 
AD-P005 359/5/GAR 


744,134 


744,138 


744,552 


744,159 
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Audit of the Quantity Distance Rules for the Storage of 


Ammunition and Explosives, 
AD-P005 360/3/GAR 744,160 


Who is Afraid of Risk Criteria, 
AD-P005 367/8/GAR 744,164 


insensitive Conducting Composition (CC) Primers, 
AD-P005 371/0/GAR 744,167 


Safety Considerations for In-Line Mechanical Fuzes, 
AD- 373/6/GAR 744,169 


Hazards and ey Studies and Their Application to 
an Explosives Piant. 
AD-POOS 374/4/GAR 743,493 


Joint Australian/UK Stack Fragmentation Trials. Phase 2, 
AD-P005 377/7/GAR 744,203 


Technical Evaluation of the Limits of the Hazardous 


Areas as to Projections, 
AD-P005 378/5/GAR 743,495 
a Burn Hazard Criteria Re-Evaluation for Propellant 


AD PO0S 382/7/GAR 744,172 
Technique for Low Sidelobes in Monopulse Planar Array 
Antennas 


AD-P005 406/4/GAR 743,024 


to my Prediction of Broadband Monopole Antennas on 
inite Groundplanes Using the Bor Moment Method, 

AD Poos 4177 GAR 743,035 
Evaluation of Localized innomogeneities in the Refiectiv- 
ity of Planar Absorber Panels, 

AD-P005 421/3/GAR 743,037 
Results of Numerical and Physical Modelling of Airborne 
oy Sy tA eam OF (Direc- 


= F . 
poos aa/erGaR 743,039 


po interactive Simulation Program to Compute Two- 
Dimensional Potential Distributions of Electrostatic Ar- 
fangements and oon Pas  Eloctostac Fats under 


of Space 
Des7007 760/GAR 744,421 


Novel Dyes with Bridged Methines. 
0DE87007761/GAR 742,670 


Determination of Organic Sulfur Using 
Sodium Tetraphenyiborate as a Titrant. 
0E87007762/GAR 742,651 
Alternative Wastc Management Techniques for 
Nuclear Fuel: Final Report: Continuation of Long-Term 
Leaching Tests a 200 Gog C and invesbgabon of he 
fluence of Iron on Li 
0E87007921/GAR 744,040 


— for Removing Coated Films Such as Photoresist 
DE87008182/GAR 743,088 


Possible Contribution of Wind E te tee ee 
tll ng ay at the Camping 
and Analysis of Campeg Ste Spadener Se 
ae to 


. Practical investiga- 
A4.1.3. Pt. 1 and 2. 
ition Systems. Pt. 


743,184 

instoed of Heating Ov (Supp Can nergy Sources to Be Used 
ee Ee ee 
Section Price Development for 

Spans Heal en Ratasied ter the Eapented Cal 4. 


743,146 
nergy Sources to Be Used 


nergy 
of Studies, Practical ‘investiga- 
tions. Subsection A.4.2: Energy Trans- 
3. District Heat Transport. 
743,258 


—— poy ta Sources to Be Used 


ao Oy Cee ) in the Rhine and 


ods. 
ae raat 


ition on Alternative Energy Sources to Be Used 
istea of Heating Oil (Supply Concept) in the Rhine and 
Hy beg Load Conditions for a Satis- 
fed Heat Subsection A.2.1. Fundamentals for 
Determining the Heat Requirements for Space and Water 


cork 
0E87751719/GAR 743,260 
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tems, and a Trends. 
eae 
tion on Alternative Energy Sources to Be Used 
} Se ae a 
Neckar Region. A. ative Evaluation of 
Use of the Alternative Energy ces Gas, Electrici- 
; ict Heat, by Means of Studies, Practical Investiga- 
Publications. Subsection A.4.4. Energy Trans- 
fer and Heating Centers in Residential Buildings, Heating 
Sterns: 721 ie 743,276 
isto ot Heat nergy Sources to Be Used 
Inst of gO (Supp Concept nthe Fhe and 
oad Conditions for a Satis- 
pe ard Heat Fede A.2.2. Energy Demand 
and Waste Heat Recovery in Industrial Plants. 
DE87751722/GAR 743,311 
Distribution of in Spruce Ecosystems of the 
‘Baerhaide’ (Southern Black Forest). 
DE87751723/GAR 743,882 
Technical aay of Hamburg-Harburg. Research 
Report 1980-1983 
DE87751 724/GAR 743,514 
Oat Sea - a Challenge for Europe. Proceedings. 
Edition. 
0DE87751725/GAR 743,321 
4 So Sree < Centre for Forest Ecosystems 
be87/51728/GA can 743,322 
Coal Mining in the West Germze Power Industry in the 
Year 1985. 
0E87751729/GAR 743,959 
Hare of the Pubke Unites =the Tranferabity ofthe 
of the Public Utilities - the Transferability of the 
IS Models to Austria ("Tennessee Valley Authority’). 
DE87751730/GAR 743,147 
influence of Phytate-, Fibre-, Protein- and Fat-Content in 
the Diet on Cadmium Retention in Growing Chicks. 
0E87751731/GAR 743,808 
| tion on Alternative Energy Sources to Be Used 
of eS eae Concept) in the Rhine and 
Neckar Region 4: Comparative Evaluation of 
the Use of the Alternative Energy Sources, Gas. Electrici- 
ty, District Heat, by Means of Studies. Practical Inves' 
tions, and Publications. Subsection A.4.1. Energy 
DEBT751732/GAR 743,261 


\ on Alternative Energy Sources to Be Used 
— o} Heaing On (Supply Concept) in the Rhine and 


ative Evaluation of 
the Use of bre Anemnptve Energy ces, Gas, Electrici- 
ty, District Heat, by Means of Studies, Practical Investiga- 


tions, and Publications. Subsection A.4.3. Energy Distri- 


bution. 
0E87751733/GAR 743,160 


ape on Alternative Energy Sources to Be Used 
of Concept) in the Rhine and 


Applications. 3. 
Energy Conservation by Thermal insulation Measures in 


De87781 734/GAR 743,148 


Optimisation of Energy Utilisation on Ladle Pre-Heating 
a 2 ee ey oe 


inal Report. 
DE877S1642/GAR 743,563 


Use of Oxygen with a Carbon Content Shale Clay to 
Reduce Firing Energy in making. Final Report 
0E87751843/GAR 743,532 


impr Fuel U: in an Aluminium a 
Melting Furnace by High Velocity Heavy Fuel 
Burners. Final — 

0E87751844/GAl 743,308 
Automatic Lighting Contro! with Personne! input Facility 


Final 
DE87751845/GAR 742,613 


Kinetic Characterisation of Different Catalysts for the 
Methanation of Residential CO in Hydrogen. 
DE87770076/GAR 743,232 


ae of and Rails in Coal Mines. Technical 
and Economic ison Between Conventional Trans- 
port Techniques and Transport Using HF Equipment. 

0DE87770077/GAR 743,960 
Two-Dimensional, Two-Phase Hybrid Simulation Model of 
Allothermal Vapour Gasification of Coal in Fluidized-Bed 


be 
87770078/GAR 743,185 


Fluidized-Bed Gasification - Effects of Flow Rates and 
Post-Gasification 
DE87770079/GAR 743,186 


Physical and Chemical Techniques for a Structural Analy- 
sis of Organic and Inorganic Coal Substances 
0E87770080/GAR 743,233 


sation of Hot Reduction Gases in an En- 
trained-Fiow Reactor 
0E87770081/GAR 743,187 


Status Report on Coal Mine Projecting and Project Eval- 
uation Standards 


0E87770082/GAR 743,961 


Heat and Moisture Transfer from Run-of-Mine Coal to the 
Air Flow 
DE87770083/GAR 743,962 


Laer ay of Hard Coal Mining - an Analysis with Par- 
ticular Respect to Industrial Management. 
DE87770084/GAR 743,963 


Optimum Culture in the Cockpit. 
N87-22643/7/GAR 742,527 


Introduction to Trans Australia Airlines CRM (Cockpit Re- 
source Management) Training. 

N87-22644/5/GAR 742,528 
Aircrew Team Management Program. 

N87-22645/2/GAR 742,529 


Aircrew Cooperation in the Royal Air Force. 
N87-22657/7/GAR 742,541 


Cockpit Resource Management (CRM) and Human Fac- 
tors Training: What Air New Zealand Is Doing About It. 
N87-22658/5/GAR 742,542 


improvement of Combat Performance for Existing and 
Future Aircraft. 
N87-22663/5/GAR 741,972 


Cost Analysis of Aircraft Projects. 
N87-22664/3/GAR 741,983 


Performance improvement of Airborne Weapon Systems 
Methods, Scope and Limitations. 
N87-22665/0/GAR 741,984 


Some Development Trends in Light Ground Attack Air- 


craft. 
N87-22666/8/GAR 741,985 


Polyvalence des Systemes d'Armes: Un Defi Economique 
et ‘ationnel (Weapon Systems Polyvalence: An Eco- 
nomic and Operational Challenge). 

N87-22667/6/GAR 741,986 


Evolution of Combat Performance of the Hawk Light 
Combat Aircraft. 
N87-22668/4/GAR 741,987 


Integrated of Structures. 
N87-22669/2/GAR 741,988 


Propulsion System Technologies for Thrust Vectoring. 
N8?-22670/0/GAR 741,989 


Simulation d’Une Stems Integre de Commandes de Vol 
et de Conduite de Tir Canon Air-Sol (Simulation of an In- 
tegrated Flight/Fire Control System during Air-to-Ground 
Gunnery Attack). 

N87-22672/6/GAR 741,991 


improved Combat Performance a Relaxed Static Sta- 
ity and a Spin Prevention System (FBW Jaguar). 
N87-22674/2/GAR 741,992 


Assessment and Evaluation of Combat Performance Im- 


provements. 
N87-22675/9/GAR 741,993 


Simplex Optimisation Technique for Development of 
Rubber Formulations. 
N87-22846/6/GAR 742,766 


Accelerations Experienced by Packaged Materiel during 
Fork Lift Truck ’ 
N87-22989/4/GAR 743,501 


Application of the Strain Energy Density Theory in Pre- 
Crack Initiation and of Growth. 
N87-23011/6/GAR 743,574 


Workshop on Comparison of Simulations by Numerical 
Models of the Sensitivity of the Atmospheric Circulation 
to Sea Surface Temperature Anomalies. 

N87-23034/8/GAR 742,433 


Simulated and Observed Budgets and Balances during 
the 82/83 Enso Event. 
N87-23035/5/GAR 742,434 


Results from a Tropical Ocean Global Atmos- 
een (TOGA) Related Experiment Performed at Ham- 
burg, West Germany, with the ECWME General Circula- 
tion Model (GCM) with T21 Resolution. 
N87-23040/5/GAR 742,439 


Forecast and Sensitivity Experiments on the UK Meteoro- 
logical Office GCM (General Circulation Model) with EI 
Nino SST (Sea Surface Temperature) Anomalies. 

N87-23045/4/GAR 742,444 


Impact of Initial Conditions and SST (Sea Surface Tem- 
perature) Anomalies on Extended Range Predictions for 
the El Nino Period. 

N87-23046/2/GAR 742,475 


orp 60-Day Forecast Experiment during the 
83 El Nino Period. 
N87-23047/0/GAR 742,476 


Extended Forecast Experiment with the CCC (Canadian 
Climate Centre) GCM (General Climate Model) 
N87-23050/4/GAR 742,479 


impact of SST (Sea Surface Temperature) Anomalies 
and Initial Conditions on Extended Range Predictions 
with an At ineric General Circulation Model: A Case 
Study in Early Summer of 1983 

N87-23051/2/GAR 742,445 


Sensitivity of January 1983 Sea Surface Temperature 
(SST): Experiments to the Formulation of Lateral Diffu- 


sion 
N87-23052/0/GAR 742,480 





Sensitivity of an Ocean General Circulation Model 
(OCGM) to Wind Forcing. 
N87-23054/6/GAR 742,446 


of a Coupled GCM (General Circulation 
lodel) Suttable for Modelling Studies in Toga. 
NOY. 23055/3/GAR 744,092 


Proceedings of the Conference on the Scientific Results 
of the Alpine Experiment (ALPEX). Volume 2 
N87-23068/6/GAR 742,447 


Rogneete Studies of Meso-alpha Scale Flow on the 
ine Northside. 


Alpine 
N87-23070/2/GAR 742,449 


Diagnosis of a Cold Front Observed during Alpine Experi- 
ment (ALPEX). 
N87-23072/8/GAR 742,451 


Air-Sea Interaction over the Mediterranean Sea durii 
the Alpine Experiment (ALPEX) Special Observing ¢ 
N87-23073/6/GAR 742,452 


Winds in the Inn Valley, Austria. 
N87-23074/4/GAR 742,453 


Elemen Valley Wind Model. 
N67-23075/1/GAR 742,454 


Energy Budget of an Alpine Valley. 
N87-23076/9/GAR 742,497 


Analysis of Stably Stratified Atmospheric Flow over the 
Dinaric Alps the Alpine Experiment (ALPEX). 
N87-23078/5/GA 742,455 


Contribution to Bora Studies Using Alpine Experiment 
(ALPEX) Aircraft Data. 
N87-23080/1/GAR 742,457 


Numerical S! ¢ the Mistral with a Mesoscale Model. 
N87-23082/7/ 742,459 


Cierzo: -ooaen Wind Along the Ebro Valley, Spain, 
as a Mesoscale Effect induced on the Lee of the Pyr- 
enees Mountain Range: A Case Study the Alpine 
Experiment (ALPEX) ial Observing ; 

N87-23083/5/GAR 742,460 


Mistral-Tramuntana Shear Line. A Satellite Observation. 
N87-23084/3/GAR 742,482 


Influence of Orography on the Temperature and Wind 
R in the Mountains. 
N87-23085/0/GAR 742,483 


Mesoscale Analyses of Temperature, Pressure and Wind 
Fields over Switzerland: A Case Study of a Foehn. 
N87-23086/8/GAR 742,484 


Fine Structure of the At Boundary Layer 
Across the Alps Pressure Period in the 


Case Study on April 22, 
N87-23087/6/GAR 742,485 


Synoptic-Scale influence on the Variability of the Alpine 
Experiment (ALPEX) Low-Level Jet. 
N87-23089/2/GAR 742,487 


Legrenaien Turbulence Measurements with Constant 


N87-24080/0/GAR 742,461 
Fractal Analysis of Radar Precipitation Data over Hilly 


Terrain. 
N87-23093/4/GAR 742,498 


Effect of the Tatra Mountains, Poland, on the Atmospher- 
ic Precipitation and Air Humidity during the Northern and 
Southern Air Flow. 

N87-23094/2/GAR 742,489 


Sir-B Mission: Towards an Understanding of Internal 
Waves in the Ocean. 
N87-23102/3/GAR 744,093 


USSR ~~ Space Biology and Aaveapeee Medicine, 
Volume 20, No. 5, September - October 1986. 
N87- 23120/5/GAR 744,508 


Problems and Feasibility of Drug Correction of Orthostat- 
ic Tolerance in Space Medicine. 
N87-23121/3/GAR 744,509 


Structure and Function of Otoliths. 
N87-23122/1/GAR 744,510 


investigation of Hemostasis System in Air Traffic Control- 
lers as Related to Different Air Traffic Conditions 
N87-23123/9/GAR 743,790 


Tolerance to Frustration as a Factor in Operator Perform- 


ance 
N87-23124/7/GAR 742,552 


Effect of Short-Term Spaceflights on Activity of Renin- 
Angiotension-Aldosterone System, Concentration of 
Cyclic Nucleotides and Prostaglandins in Blood 

N87-23125/4/GAR 744,511 


Nutritional Correction of Histamine and Serotonin Levels 
as Related to Exposure to Hypokinesia and Neuro-Emo- 
tional Stress. 

N87-23126/2/GAR 744,512 


Some Parameters of Human Lipid Metabolism during An- 
tiorthostatic Hypokinesia and Their Correction 
N87-23127/0/GAR 744,513 


Split Circadian Rhythm of Simian Body Temperature 
during Antiorthostatic Hypokinesia. 
N87-23128/8/GAR 744,514 


Effect of Hypokinesia on intensity of Gluconeogenesis in 
Cortical Layer of Rat Kidney 
N87-23129/6/GAR 744,515 


al 
Alpine Experiment (ALPEX). 
1982 


KEYWORD INDEX 


Cortical ee of Rat Cerebellar Nodulus Follow- 
ng rapt oon’ Cosmos-1514 Biosatellite. 
7-23130/4/GAR 744,516 


Chemical Sensitivity of Medial Vestibular Nuclear Neu- 
rons to Enkephalins, Acetyicholine, Gaba and |-Gluta- 
mate. 

N87-23131/2/GAR 744,517 


Pharmacological Correction of Central Nervous System 


Functio during Exposure to Coriolis Accelerations. 
N87-23132/0/GAR 744,518 


Reaction to Vibration of Rat Kinesthetic Analyzer Neuro- 


cytes. 
N87-23133/8/GAR 744,519 


Evaluation of Effect of Positive intrapulmonary Pressure 
on Respiratory Function of Man. 
N87-23134/6/GAR 744,520 


Evaluation of Skeletomuscular Systern Function in Seif- 
Contained Life-Support System on the Basis of Blood 
Biochemistry. 

N87-23135/3/GAR 743,658 


Investigation of Causes of Hydrogen Sulfide Formation in 
Reclaimed Water. 
N87-23136/1/GAR 742,598 


Experimental Investigation of the Process of CO2-CO- 
ae Gas Mixture Breakdown in Electrolysis Cell 


with Solid a 
N87-23137/9/GAl 742,599 


Distinctions in Formation of Microbial Complex in Nutrient 
Solutions of Higher Plants after Use of Straw Mineraliza- 
tion Products. 

N87-23138/7/GAR 742,069 


Hormonal and Metabolic Status of Man in the Extreme 


North. 

N87-23139/5/GAR 743,791 

a Blood Serum Proteolytic Enzyme Activity after 
> Environment. 

N87-23140/3/GAR 743,792 

Some Biochemical and f in Rat 

ee with Exposure to Variable ic Field at infra- 


low Frequency. 
N87-23141/1/GAR 743,659 


Functions duri 
N87-23142/9/ 
Rationalizing Vicar within a TAE ae Comat 
tions Executive) Framework: Some Problems and 
Solutions. 
N87-23165/0/GAR 742,596 


Acoustic Testing of Simplified Cabin Box, Phase 1. 
N87-23248/4/GAR 741,994 


po Phase-Space Vortices and Their Relation to Small 


Double Layers. 
NB -23320/1/GAR 744,298 
Current Driven Weak Double Layers. 
N87-23322/7/GAR 744,299 


USSR Report Eagooing and Equipment. 
NB7.2357071 1 1GA 743,485 


Effect of Surface Roughness on Drag of Aircraft. 
N87-23571 aia ” 741,946 


ita Display in Aviation instruments. 
N87- STS/TIGAR 742,009 


Experimental of Supersonic Stream Sliding at 


Past One-Step Wedge with Jaws. 


A 

N87-23573/5/GAR 741,947 
Structural Analysis of Supersonic Jet Discharging from 
Free-Vortex Nozzle by Method of Holographic interfero- 
metry with Pulsed Laser. 

N87-23574/3/GAR 741,948 
Mathematical Mode! Describing Interaction of Non- 
= Supersonic Jet and Movable Barrier of Finite Di- 
Ne? 03575/0/GAR 741,949 


Simultaneous Radiative and Convective Heating of Thin 
Body in Medium with Variable Temperature 
N87-23576/8/GAR 744,429 


Gosctagmen of totes Unstable Operation of 
urbocompressor and Design 


Antisurging Protection 
= Gas Turbine Engine. 
N87-23577/6/GAR 742,831 
Catastrophic Breakup of Liquid Jet by Subsonic Trans- 
verse Gas Stream. 
N87-23578/4/GAR 744,231 
Calculation of Axisymmetric Flow in Swirlers by Differ- 
ence Method. 
N87-23579/2/GAR 744,232 


Effectiveness of Balancing Flexible Rotary Compressor 
Vanes on Low-Speed Balancing Machine 
N87-23580/0/GAR 742,832 


Compressibility of Supersonic Jets. 
N87-23581/8/GAR ‘i '41,950 


Flow of Gas eee Turbine Stage with Press 
Nozzie 


N87-2358: 16/GAR 742,833 


Hypersonic Aerodynamic Coefficients and Convection 
Flow Estimation in a HERMES Type Project. 
N87-23583/4/GAR 744,475 


Ergebnisse der Fachlichen Untersuchung von Unfaelien 
be: Dem Betrieb Deutscher Luftfahrzeuge im in- und Aus- 


FOREIGN TECHNOLOGY 


’ im iniand (Re- 

sults of the Specialized | Accidents involv- 

German Aircraft at Home and Abroad, and with For- 
Aircraft at Home). Annual Report, 1983 

'7-23602/2/GAR 744,553 


Efficient Conduct of Individual FI and Air Traffic or 
Optimum Utilization of Modern T for the Overall 
Benefit of Civil and Military Airspace Users. 

N87-23608/9/GAR 744,539 


Routine for 1 Dynamic Qualifi- 
‘ating on Rough Runway Surfaces. 

N87-23611/3/GAR se 741,974 
Experimental investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
N87-23613/9/GAR 741,995 
— Simulation. 
NB S2888/7/GAR 742,020 
Visual Research Tool. 
N87-23635/2/GAR 742,022 


Advanced Visuals in Mission Simulators. 
N87-23636/0/GAR 742,023 


Seen, 6 See Cage Cesaigee hp ee 
NOT-20037/6/GAR 742,024 


pine A Modern Tool for Real-Time Simulation. 
N87-23638/6/GAR 742,025 


Simulator Motion Characteristics and Perceptual Fi 
N87-; 29090/4/GAR 742, 


Simulation of Aircraft Behaviour on and eo to the 
Ground: Summary of AGARD-LC6)Ograph Ag-28: 
N87-23640/2/GAR * 42,007 


Use of VDU's (Visual Display Unit's) by Flight Simulator 
Instructors. 
N87-23641/0/GAR 742,028 
Progress in the implementation of AGARD-AR-144 in 
Motion Assessment and Monitoring. 
N87-23642/8/GAR 742,029 
Flexible and High Quality Software a Multiprocessor 
ne System Controlling a Research Flight Simula- 
N87-29649/6/GAR 742,030 
Computer Simulation Studies on Human Control Reliabil- 
pA dea Control: The Origin of Pio. 
'7-23644/4/GAR 742,013 


Simulation des Commandes de Vol Electriques au Centre 
a A, RU ed 
ny (Simulation of Fly-by-Wire Control for Civil 
Transport Aircraft at the French Centre d’Essais en Vol). 
N87-23647/7/GAR 742,033 


Manned Air to Air Combat Simulation. 
N87-23648/5/GAR 742,034 


Use of Aeritalia ew for the Development of 
the AM-X Weapon ; 
Nev. 23650/1/GAR 742,036 


Radar Simulators. 
N87-23651/9/GAR 743,008 
eae raining: Application and Experience. 
'7-23653/5/GAR 742,038 
Between Flight Simulation and Processing of 
Yoon Based on Inertial Measurements. 
N87-23655/0/GAR 742,040 


OFVLR In-Flight Simulators ATTAS (Advanced Technol- 
ee FR yh 


ss ana Pgh Cartel Research ———— System) for Flying Quali- 
ties and 
N87-23657/6/GAR 742,042 


pony ery of In-Flight Simulation Aircraft for Research 
Applications in UK (United Kingdom) 
ner. 23658 4/GAR 742,043 


Airborne Simulation at the National Aeronautical Estab- 
Canada 


lishment of ‘ 
N87-23659/2/GAR 742,044 


Activities of the German-Dutch Wind Tunnel. 
N87-23665/9/GAR 742,049 


Activities of the German-Dutch Wind wane 
N87-23666/7/GAR 742,050 


Ceramic ae a Matrix Composites with Outstanding 


Mechanical lormance. 
N87-23699/8/GAR 743,551 


Microwave Antennas for Avionics. 
N87-23859/8/GAR 743,042 


Aircraft Antennas/Contormal Antennas Missile Antennas. 
N87-23862/2/GAR 743,044 


Spacecraft Multi-Beam and Contoured-Beam Antennas. 
N87-23863/0/GAR 742,911 


Adaptive Antennas. 

N87-23865/5/GAR 743,046 

MIC (Microwave integrated Circuit) Technology for 
Arr: 


Phased ry 
N87-23866/3/GAR 743,047 


Random Vibration of Nonlinear Systems. 
N87-23997/6/GAR 744,361 


Retardation Effect in Fatigue Crack Growth under Sta- 
tionary Stochastic Loading. 
N87-23999/2/GAR 743,576 
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investigation of the Buckling Sensitivity of Hemispherical 

Containers with Arbitrary Liquid Content 

N87-24008/1/GAR 742,807 

Survey of Environment Related Monit Programs of 

international Organizations and Their tribution to 

international Or ations. 

N87-24033/9/GAR 743,325 

Pulmonary Physiology and Pulmonary Function Testing in 

Aerospace Medicine 

N87-24075/0/GAR 744,527 

Aeromedical Disposition Pulmonary Sarcoidosis, 

Chronic Obstructive L Disease, Reactive Airway Dis- 

ease and Spontaneous ng Ciease, 

NO? 24076/8/GAR 744,528 

Screening for High-Performance Flying: 
and Retention issues. 
N87-24079/2/GAR 744,531 


Perception and Structural Analysis of Morphologies. 
N87-24086/7/GAR 742,587 


Hardware Synthesis from Specification with Polynomiais. 
N87-24091/7/GAR 742,930 


Foge Foc . 
N87-24099/0/GAR 742,993 


Colored Stochastic Petri Nets 
N87-24111/3/GAR 742,986 


Investigations into the Pattern Processing Capabilities of 
Associative Nets 

N87-24114/7/GAR 742,589 
Approximation Errors and Perceived Similarity between 


Approximated Cage 
N87-24127/9/GA 743,628 


Studio Eventi Minimum-Bias Tngger al Collider Spp 
(-) S Del aS Sq Root = 02 al 0.9 TeV (Study of 
Minimum Bias Trigger Events in the p(P-) Collider for the 
e Root of S = 0.2 to 0.9 TeV). 

'7-24163/4/GAR 744,430 
Extended Potential Drops Preceding Double Layer For- 
mation in a Triple Plasma Device. 

N87-24185/7/GAR 744,303 


Ww of K X-Rays of Iron ions. 
N87-24198/0/GAR 744,304 


Activities Report in Plasma Physics. Annual Report, De- 
cember 31, 1985. 
N87-24199/8/GAR 744,305 


Bilanz der F von — ee (1982- 
1986) (Results of the Encouragement of Basic Research 
(1982-1986). 

N87-24228/5/GAR 741,935 


Diffuse infrared Emission of the Galaxy: Large Scale 


Properties 
N87-24268/1/GAR 742,293 


Origin of the Diffuse Galactic IR(infrared)/Submm Emis- 
sion: Revisited after iras. 
Ne? 24269/9/GAR 742,294 


Shock Heated Dust in 11551: L(IR) (infrared) Greater 
Than 20 Solar Luminosities. 
N87-24276/4/GAR 742,301 


Sore @ Oe Stet Oe ben | = -150 Deg to! = 
82 Deg in the Submillimeter Range 
N87-24278/0/GAR 742,303 


Diffuse infrared Emission of the Galaxy: Large Scale 
Properties. 
p<? hore 742.304 


Galactic or Extragalactic 
Nar. ey /2/GAR 742,307 


Infrared Properties of Dust Grains Derived from IRAS (in- 
frared Astronomy Satellite) Observations. 
N87-24283/0/GAR 742.308 


IRAS (intrared Astronomy Satellite) Observations of the 
Pleiades 


N87-24284/8/GAR 742,309 


Models for infrared Emission from IRAS (infrared Aston- 
Satellite) Galaxies 
N87-24286/3/GAR 742,311 


CO Observations of Galaxies with the Nobeyama 45-M 


Telescope 
N87-24290/5/GAR 742.315 


Submm Observations of IRAS Galaxies 
N87-24292/1/GAR 742,317 


infrared Emission and Excitation in LMC (Large Magel- 
lamic Cloud) Hil Regions. 
N87-24298/8/GAR 742.323 


Neutral Hydrogen and Star Formation in Irregular Galax- 


ves 

N87-24302/8/GAR 742.327 
Present Star Formation in Sprials of the Virgo Cluster 
N87-24306/9/GAR 742.331 


Structure and Kinematics of the Molecular Spiral Arms in 
M51 

N87-24312/7/GAR 742,337 
Simple Two-Component Model for the Far-infrared Emis- 
sion from Galaxies. 

N87-24314/3/GAR 742.339 
Detection of CO (J= 1-0) in the Dwarf Elliptical Galaxy 
NGC 185 

N87-24315/0/GAR 742,340 


Extragalactic infrared Spectroscopy 
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N87-24328/3/GAR 742,353 
VLA Continuum Observations of Barred Spiral Galaxies 
N87-24333/3/GAR 742,358 
Far-intrared and Starburst Galaxies 
N87-24337/4/GAI 742,362 


Systematic Identification of IRAS (infrared Astronomy 
Satellite) Point Sources. 
N87-24343/2/GAR 742,368 


Radio-Far infrared Correlation: Spiral and Blue Compact 


Owart ies Opposed. 
N87-24351/5/GAR 742,376 


Radio Continuum, Far infrared and Star Formation 
N87-24352/3/GAR 742,377 


Extragalactic OH pean in Strong IRAS (Infrared 
Astronomy Satellite) ces. 
N87-24353/1/GAR 742,378 


Ground-Based Follow Up of IRAS (infrared Astronomy 
Satellite) Galaxies. 

N87-24355/6/GAR 742,380 
Enhanced Star Formation: The importance of Bars in 


Spiral Galaxies. 

N87-24357/2/GAR 742,382 

enemy’ of Highly Luminous IRAS (infrared Astronomy 
tellite) Galaxies. 


Nev. 24358/0/GAR 742,383 


Star Formation around Active Galactic Nuclei 
N87-24363/0/GAR 742,388 


Star Formation in Seyfert Galaxies 
N87-24364/8/GAR 742,389 


IRAS (Infrared Astr Satellite) Observations of AGN 
(Active Galactic Nuclei) Candidates at Low Fiux Levels. 
N87-24366/3/GAR 742,391 


Evidence for Extended IR (infrared) Emission in 
NGC2798 and NGC6240. 
N87-24368/9/GAR 742,393 


Models Relating the Radio Emission and lonised Gas in 
Nuclei 


Seyfert . 
N87-24369/7/GAR 742,394 


Spectroscopie Resolue dans le Temps en Regime Fem- 
toseconde dans les Semiconducteurs (Spectroscopy Re- 
solved in Femtosecond Time Regime in 


tors). 
PB87-194759/GAR 744,336 


Cr and ———- of the Gateway Bridge Concrete. 
PBe?.t 94825/GA 742,793 


Toshiba Review, Vol. 42, No. 1, 1987 
PB87-194841/GAR 743,486 


a} for C/E (Condition/Event)-Systems, Series 
3! 


8. ' 
PB87-195491/GAR 742,987 


Vortices with Haif- ~ ead Number of Circulation Quanta 
in Superfiuid (3)He-A 
peer 195509/GAR 744,436 


Theoretical Aspects of Positrons in imperfect Sol 
PB87-195525/GAR 4, 337 


High Intensity (58)Co Slow-Positron Beam and Applica- 
tions to Probe Near-Surface Disorder, 
PB87-195533/GAR 744,338 


Positron Trapping Rate into Small Vacancy Clusters and 
it Substitutiona!l impurities, 
7-196028/GAR 744,339 


Ground State of Nuclear Spins in fcc-Metals, 
PB87-196226/GAR 744,340 


my Associative, and Self-Organizing Functions in 


pest 196242/ GAR 742,590 


Content-Addressable Memory, 
PB87-196259/GAR 742.933 


Comparison of Pr/T-Net Based FIFO Channel Models, 
Series B, Number 33 
PB87-196283/GAR 742,988 


Electronic Vil Halls, 
PB87-196291/GAR 742,896 


Etude des Rythmes Activite - Repos chez I'Homme 
(Study of Activity - Rest Rhythms in a Person's Home) 
PB87-196572/GAR 742,553 


Evaluation and Simulation of the NEER! 3.6 MV impulse 
Measuring System 
PB87-196606/GAR 743,135 


Kerto-Laminated Veneer Lumber Truss, 
PB87-196648/GAR 742,616 


New Nonlinear Filter for Real Time Estimation 
PB87-196655/GAR 742,984 


Programmer's Manual of Interval Package IP- + , Ver- 
sion 0.0 and to IP. 
PB87-196697/GA 743,631 


Routine for Fracturing Polygons into Rectangles 
PB87-196994/GAR 743,091 


Effect of an Emergency Light Diesel Fuel on the Perform- 
ance and Durability of an ADE (Atlantis Diesel Engine) 
236 Diesel Engine Operating with Retarded Injection 
Timing 

PB87-197422/GAR 743,240 


Efficient Metal Forming and Machining (7th Seminar) 
(Doeltreftende Metaalvorming en-Masjinering (7de Semuin- 
aar)) 


PB87-198164/GAR 743,462 


Coastal Sea Transport and inter-Modal Competition in 
South Africa 
PB87-198172/GAR 744,543 


Estuary Mouth —— Project Progress Report No. 3: 
Steady Navier-Stokes Equations: The Galerkin Method. 
PB87-198180/GAR 744,094 


Evaluation of the Community's Primary Mineral Raw Ma- 
terials Programme, 
PB87-198206/GAR 743,973 


Quarterly Reports of Railway Technical Research Insti- 
tute, Vol. 27, No. 4, December 1986. 
PB87-198255/GAR 744,544 


Advances in Pavement Design and Rehabilitation, 
PB87-198289/GAR 742,795 


Inelastic Post-Buckling Behaviour of Tubular Struts. 
PB87-198933/GAR 742,784 


impact Force as a Part of the Total Breaking Wave Force 
on a Vertical Cylinder 
PB87-199758/GAR 742,785 


Geometric and Material Nonlinear Analysis of Structures 
Comprising Rectangular Hollow Sections. 
PB87-199766/GAR 742,618 


Rock Drillability Study 2 
PB87-199774/GAR 742,805 


Fundamentals of Thermal Processes in a Hybrid Thermal 
Energy Storage, 
PB87-199782/GAR 743,278 


Numerische Simulation des Durchschiags Platten (Nu- 
merical Simulation of Thin-Plate Perforation) (Simulation 
Numerique de la Perforation de Plaques Minces), 

PB87-200473/GAR 744,207 


Developmental and Teratogenic Effects of 2450 MHz 
Microwaves in Mice 
PB87-200598/GAR 743,793 


Spectroscopic Measurements in the Exhaust Flow of a 
7.62 mm Rifle Using Propeliants With and Without Chem- 
ical Flash Suppressants, 

PB87-200622/GAR 744,208 


Reports of the Asahi Glass Foundation for industrial 
Technology, Vol. 49, 1986. 
PB87-200630/GAR 742,679 


Taisei Technical Research Report, Number 19. 
PB87-200705/GAR 742,619 


Report of the Fermentation Research institute, No. 67, 
March 1987 
PB87-200721/GAR 742,682 


Reports of the Research Laboratory, Asahi Glass Co. 
Ltd., Vol. 36, No. 2, 1986. 
PB87-200754/GAR 742,683 


National Technical Report (Matsushita Electric industrial 
Company), Vol. 32, No. 5, October 1986. 
PB87-200820/GAR 743,105 


National Technical Report (Matsushita Electric Industrial 
Company), Vol. 33, No. 2, April 1987. 
PB87-202628/GAR 743,068 


Action des Neurotoxiques et de Leur Antidotes au Niveau 
des Membranes et de la Transmission Synaptique 
(Action of Neurotoxins and of Their Antidotes at the 
Level of Membranes and of Synaptic Transmission), 

PB87-202719/GAR 743,809 


ading of Manganese Ores, 
7-203519/GA 743,968 


Phase Relations in the System Nickel-Copper-Sulphur- 
Ruthenium at 1 4 
PB87-203527/GAR 742,673 


Givrage des Aeronefs (icing of Aircraft) 
PB87-203568/GAR 742,500 


Interferometre de Phase dans 1'infrarouge Thermique 
(Phase Interferometry in the Thermal Infrared) 
PB87-203634/GAR 744,270 


Vaegars Baerighet: Rapport fran ett Seminarium Arran- 
gerat av VT! (Statens vaeg-och Trafikinstitut) och Vegla- 
boratoriet 8 Oktober 1986 | Linkoeping (Bearing Capacity 
of the Roads: A Report from a Seminar Organized by the 
VTi (Swedish Road and Traffic Research Institute) and 
the Road Laboratory on 8 October 1986 in Linkoeping). 

PB87-209615/GAR 742,799 


FOREST LAND 


Profiles of Midsouth Nonindustrial Private Forests and 
Owners. 
PB87-208591/GAR 743.895 


FOREST MANAGEMENT 


Stages of Growth T! and Money Flows from Com- 
mercial Banks in Timber- indent Communities 
PB87-202784/GAR 742,626 


FOREST TREES 


Regeneration in Mixed Conifer Shelterwood Cuttings in 
the Cascade —— of Eastern Oregon 
PB87-205084/GA 743,888 


Regeneration in Mixed Conifer Clearcuts in the Cascade 
—— and the Biue Mountains of Eastern Oregon 
PB87-205092/GAR 743,889 


FORESTRY 


Production, Prices, Employment, and Trade in Northwest 
Forest Industries, Fourth Quarter 1986 





PB87-200366/GAR 743,884 


Soil Air Carbon Dioxide Concentrations in a New England 
Spruce-Fir Forests. 

PB87-203162/GAR 743,990 
Timber Resource Statistics for the Sacramento Resource 
Area of California 

PB87-204079/GAR 743,886 
Timber Resource Statistics for the Porcupine Inventory 
Unit of Alaska, 1978 

PB87-205076/GAR 743,887 
Decaying Organic Materials and Soil Quality in the Iniand 
Northwest: A Management Opportunity. 
PB87-205100/GAR 743,890 
Timber Resource Statistics for the Fairbanks Block, 
Tanana Inventory Unit, Alaska, 1970 

PB87-205118/GAR 743,891 
Iinors Timber industry--An Assessment of Timber Prod- 
uct Output and Use 

PB87-208070/GAR 743,893 


Profiles of Midsouth Nonindustrial Private Forests and 


PB87-208591/GAR 
FORESTS 
Reports of the Research Centre for Forest Ecosystems 


and For on aoe Vol. 3. 
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Error Analysis of Leaf Area Estimates Made from Allome- 
tric Regression Models. 
743,883 
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FOSSIL-FUEL POWER PLANTS 
Research Needs and Data Acquisition to Apply US Tech- 
nology to Foreign Coals: Quarterly Report, January- 
March 1987 
DE87007431/GAR 743,206 
FOSSIL FUELS 
Co-Combustion of Biomass and Fossil Fuel(S): A Survey 
of the State of the ART 
DE87007874/GAR 
FOUNDATIONS (STRUCTURES) 
Recommendations: Load-Transfer Criteria for Piles in 


Clay 

AD-A181 713/9/GAR 
FOUR WAVE MIXING 

Infrared Nonlinear Optics. 

AD-A181 523/2/GA 744,313 
FOURTH GENERATION PROGRAMMING LANGUAGE 

Application Software Prototyping and Fourth Generation 


Lai 
PB87-210332/GAR 742,970 


FOURTH GENERATION PROGRAMMING LANGUAGES 
Fourth Generation Computer Languages: Market As- 
pects. January 1983-July 1987 (Citations from The Com- 
puter Database) 
PB87-863908/GAR 742,971 

FOXES 
Capture-Recapture Estimation of San Joaquin Kit Fox 
Population Size on Naval Petroleum Reserve No. 1, Kern 
County, California. 

743,972 


743,215 


742,777 


DE87 2/GAR 
FRACTALS 
Fractal Analysis of Radar Precipitation Data over Hilly 


Terrain 
N87-23093/4/GAR 742.498 


FRACTURE (MECHANICS) 
Micromechanisms of Fracture and Crack Arrest in Two 
High Strength Steels 
AD-A181 324/5/GAR 743,566 
Summary of the Nosseiines of the National Symposium 
on Fracture Mechanics (17th) Held on 7-9 Aug 84 in 
Albany, New York. 
AD-A181 758/4/GAR 743,568 
Effect of H oy hee Deformation Structure and Proper- 
ties of CMSX 2 Wickel-Base Single-Crysta! Superalloy. 
N87- 22782/3/GAR 743,587 
Failure Strength of icy Lithospheres. 
N87-23357/3/GAR 742,086 
Effect of Overburden Thickness on Tension Fracture Pat- 
terns Above an Uplifting Dome 
N87-23535/4/GAR 743,933 
Adhesive Evaluation of Water-Soluble LARC-TPI 
N87-23752/5/GAR 743,520 
FRACTURED RESERVOIRS 
Contaminant Transport During Atmospheric eey a 
Nuclear Chimney: Progress Report, 1 September 1 ‘ 
0DE87006684/GAR 743,358 
FRACTURING 
Age of Fracturing and Mesa Development in the Elysium 
Area, Northern Martian Plains 
N87-23532/1/GAR 742,192 
FRAGMENTATION 
Experimenta! Studies of Collision and Fragmentation Phe- 


nomena 
N87-23494/4/GAR 


FREDERIMACYCIN A 
Water Soluble Derivatives of Fredericamycin A 
PATENT-4 673 678 

FREE ELECTRON LASERS 
Ultrafast Processes and Spectroscopy with Free Electron 
Lasers. 


743,924 


743,739 


KEYWORD INDEX 


AD-A181 463/1/GAR 744,309 


Utah Biomedical-Physical Sciences Applications of Free 
Electron Lasers 
743,668 


AD-A181 643/8/GAR 
w Plane F: in a Linear Free Electron Laser. 
PAT-APPL-6-800 630/GAR 744,265 
FREE RADICALS 


Rapid Communication Neutron-induced Free Radicals in 
Oriented DNA. 
AD-A181 847/5/GAR 
FREE VIBRATION 
Recent Studies in Plate Vibrations: 1981-1985. Part 2. 
Complica’ Effects. 
N87-23998/4/GAR 
FREQUENCY 


Effect of ty es on Fatigue Crack Growth Rate of In- 
conel 718 at High Temperature 
AD-A181 548/9/GAR 743,581 


FREQUENCY 


Bri E 
Ultra-Broadband ane ae Using Electrically 
Small Self-Complementary Struc’ 

AD-P005 415/5/GAR 743,033 


FREQUENCY STABILITY 


OSS 13 Fr Stability Tests. 
N87-23829/1 7GAR 742,891 


Lasers for Applications in Quantum Optics. 
pos? 198040 744,269 


743,684 


744,362 


FREQUENCY SYNCHRONIZATION 


Results of Using the Global Positioning System to Main- 
tain the Time and Frequency Synchronization in the Deep 


Space Network. 
N87-23834/1/GAR 
FRESH WATER FISHES 
Physiological Stress indicators in Fishes and Their Poten- 
tial for Application in Field Studies, 
PB87-202354/GAR 
FRICTION 
Friction and | 
AD-P005 317/ 
FRICTION DRAG 
Effect of Surface Roughness on Drag of Aircraft. 
N87-23571/9/GAR 
FRONTOGENESIS 
Diagnosis of the Role of Vertical Deformation in a Two- 
Dimensional Primitive Equation Model. 
AD-A181 816/0/GAR 


FRONTS (METEOROLOGY) 
ee ee ne Bae 


Dimensional Primitive 

AD-A181 816/0/GAR 742,471 
FROST 

iaine ot Cues Ogos on Masten Caste: Ae te 

Pr of Dune Particles. 


operties 
N87-23453/0/GAR 742,138 
ice/Frost/Debris Assessment for Space Shuttle Mission 
STS-32 (61-C). 
N87-23675/8/GAR 


FROZEN SOILS 


Electrical Gr in Cold Regions. 
AD-A181 $08/2/GAR 


FRUCTOSE 
Novel ena of Continuous Annular Chromatogra- 


of Sugars. 
Beerodrss7 GA GAR 742,649 


FRUSTRATION 
Tolerance to Frustration as a Factor in Operator Perform- 


ance. 
N87-23124/7/GAR 742,552 


FUEL CELLS 
Pre-Proto! 5kW Fuel Cell Power Plant Development 
AD-A181 545/5/GAR 743,263 


Fuel Cell Powered Propulsion Systems for Highway Vehi- 


cles. 
0DE87007497/GAR 744,545 


FUEL COMBUSTION 
Diffusion-Controlied Reaction in a Vortex Field. 
PB87-210266/GAR 742,818 
Basic Research on Natural Gas Combustion Phenom- 
ena--Catalytic Combustion. Annual Report 1986. 
PB87-213153/GAR 743,338 
FUEL FEEDING SYSTEMS 
Entrained Flow Gasification at Elevated Pressure: Quar- 
terly Technical Progress Report No. 8 for the Period 1 
December 1986 to \Rcanaby 1987 
DE87007856/GAR 
FUEL GAS 
Physical Gas Stream Cleanup: Technology Status —-. 
DE86006589/GAR 
Coal Gasification Via the Lurgi Process: Topical ci 
Volume 2, Production of IFG (industrial Fuel Gas) 
DE87001009/GAR 
FUEL OIL 
Electric and Gas Rates and Fuel Oil Prices in 18 Repre- 
sentative U.S. Cities, 1985. 
PB87-207072/GAR 
FUEL PUMPS 


Three-Step Labyrinth Seal for High-Performance Turbo- 
machines 


744,474 


743,413 


Sensitivities for High Explosives, 
/GAR 744,142 


741,946 


742,471 


744,470 


743,095 


743,172 


743,163 


743,150 


GAINS (FOOD) 


N87-23921/6/GAR 742.841 
oo Cylindrical Seal for High-Performance Turboma- 


N87. (87-23096/4/GAR 742,846 
FUEL SLURRIES 
Evaluation of CWM Dispersants Correlating zeta Poten- 
tial, pH, and Rheology. 
DE87006444/GAR 743,199 
Operation and Maintenance of Pittsburgh Energy Tech- 
ier, Lo mre me Test ae mt 


nology Cent 
of 
Prem Bates Rosa 
0E87008417/GAR 
FUEL SPRAYS 


Transient Spray Combus' 
AD-A181 726/1/GAR 


FUEL SUBSTITUTION 


Coal-Fueled Diese! Systems for Stationary Power Appii- 
cations: Task 1, Assessment of Merit: Topical } 
0E87001080/GAR 743,194 


1. 
DE87007868/GAR 743,214 
ae Options for Biomass Energy Systems: Volume 
DE87007869/GAR 743,304 


industrial Fuel 
0E87007957/GAR 


FUELS 


743,142 


Monitoring of Engine Lubricants for Fuel Di- 
and Water Content. 
AD-A181 287/4/GAR 743,565 


Fuel Conservation Evaluation of U.S. Army Helicopters. 
Part 6. Performance Calculator Evaluation. 
AD-A181 645/3/GAR 741,981 


Integrated Approach to Spray Combustion Mode! Devel- 
opment. 
AD-A181 717/0/GAR 742,812 


Transient Spray Combustion Computations. 
AD-A181 726/1/GAR 

Capillary GC (Gas Chromatography) 
for reacere, and Sulfur Compounds 


742,813 

Detection Methods 
in Shale-Derived Jet 
743,192 


Propulsion Fuels. 
AD-A181 865/7/GAR 


Municipal Waste Resource Recovery Facilities: Economic 

and Institutional Aspects. January 1979-July 1987 (Cita- 

tions from the Energy Data Base). 

PB87-864070/GAR 743,388 
FUG (FUNCTIONAL UNIFICATION GRAMMAR) 

Representation issues in Systemic Functional Grammar 

Sas a eae 


AD-At81 476/3/GAR 742,504 
FUNCTIONAL ANALYSIS 


Perturbations of Z sub 2 Symmetric Functionals. 
AD-A181 751/9/GAR 


FUNDS 
a4 of Funds Accounts Cumulated Quarterly, 1962- 


Peer. 906700/GAR 742,628 


Preparation of Pellets Containing Fungi and Nutrient for 
Control of Soilborne Plant Pathogens. 
sa 668 512 743,718 


emery Fa 


Burners Frat Report 
FUSELAGES 
Effect of Surface Roughness on Drag of Aircraft. 
N87-23571/9/GAR 
FUSION REACTIONS 
Detuning Reduction of Muon Sticking in Resonant Muon- 
Catalyzed d-t Fusion 
PB87-191201 
FUZES (ORDNANCE) 
Safety Considerations for In-Line Mechanical Fuzes, 
AD- 373/6/GAR 744,169 
GADOLINIUM FLUORIDES 


Solubility Products and Thermodynamic Functions for the 
Lanthanon Fiuoride Water-Systems: Technical Progress 


Report 
0E87007878/GAR 


GADOLINIUM SCANDIUM GALLIUM GARNETS 
Large GSGG (Gadolinium Scandium Gallium Garnet) 
Crystal Growth Development: Final Report, 1 October 
1985-30 November 1986 
DE87008165/GAR 744,262 


GAINS (FOOD) 
USSR Grain Situation and Outlook, May 1987 
PB87-191417/GAR 


"749,617 


eo heen Cee 
sing High Velocity Heavy Fuel Oil 


743,308 


741,946 


744,435 


742,740 


742,060 


October 1,1987 KW-45 





GALACTIC CLUSTERS 


Far-intrared Properties of Cluster Galaxies. 
N87-24305/1/GAR 742,330 


Systematic identification of IRAS (infrared Astronomy 
Satellite) Point Sources. 


N87-24343/2/GAR 742,368 


GALACTIC COSMIC RAYS 


ow and Propagation of Galactic Cosmic Rays. 
N87-24257/4/GAR - 742,408 


GALACTIC EVOLUTION 


Cosmic String induced Peculiar Velocities. 
0E87007045/GAR 


Mass Star Formation in the Galaxy. 
7-24267/3/GAR 742,292 


8 See & taaenn See eae Aap 


-24301 70/GAR 742,326 


aniline amestitbltmdiedilentoan 
N87-24306/9/GAR 742,331 


Molecular Gas and Star Formation in Hi-Deficient Virgo 
Galaxies. 


Cluster ‘ 
N87-24307/7/GAR 742,332 


Very Deep IRAS )infrared Astronomy Satellite) Survey at 
Lili) = 97 ; Bat) = + 30 Deg. janes 


N87-24344/0/ 

IRAS (Iintrared = Satellite) Observations of AGN 

‘Active Galactic Nuclei) tes at Low Flux =. 
3991 


( 
N87-24366/3/GAR 


GALACTIC NUCLEI! 


Discrete X-Ray Sources and the X-Ray Background 
N87-24261/6/GAR 

Cosmic X-Ray Background. 
N87-24262/4/GAR 


Star Formation and Dynamics in Starburst Nuclei. 
N87-24324/2/GAR 


742,287 
742,268 


742,349 
Infrared of Galactic Centers. 
N87-24336/6/GA\ 


Star Formation in the Merging Galaxy NGC3256. 
N87-24340/8/GAR 742,365 


Nuclear Infrared Emission and the Colors of IRAS (infra- 
red Astr Satellite) Galaxies. 
N87-24356/4/GAR 


742,361 


742,381 
Relation between Star Formation and Active Nuclei. 

N87-24360/6/GAR 742,385 
Ground-Based 1- to 32-Micrometer Observations of Arp 
220: Evidence for a Dust-Embedded AGN (Active Gaiac- 


tic Nuclei) 
N87-24361/4/GAR 742,386 


Spatial Deconvolution of IRAS (infrared Astronomy Satel- 
lite) Galaxies at 60 Micrometers 
N87-24362/2/GAR 742,387 


Star Formation around Active Galactic Nuclei 
N87-24363/0/GAR 


Star Formation in Seyfert Galaxies. 
N87-24364/8/GAR 


Circumnuciear Starbursts in Seyfert Galaxies. 
N87-24365/5/GAR 


IRAS (infrared Astr 


742,388 
742,389 


742,390 


Satellite) Observations of AGN 
(Active Galactic Nuclei ites at Low Flux Leveis. 
N87-24366/3/GAR 742,391 
‘trophotometery of Brackett Lines in Very Luminous 
IRAS (infrared Astronomy Satellite) Galaxies. 
Nev. 24367/1/GAR 742,392 


for Extended IR (infrared) Emission in 
NGC2798 and NGC6240 
N87-24368/9/GAR 742,393 


Models Relating the Radio Emission and lonised Gas in 


N87-24369/7/GAR 742,394 
Far-intrared empertne of Optically-Selected Quasars and 


Seytert 
N87-24371 73/GAR 742,396 


infrared-Ultraviolet Spectra of Active Galactic Nuclei 
N87-24372/1/GAR 


Spectral Classification 
N87-24374/7/GAR 


742,397 
of Emission-Line Galaxies. 
742,399 


Summary of Sy Low Luminosity Sources. 
N87-24375/4/GAR 742,400 


of Luminous IRAS (infrared Astronomy Satel- 
ite) Galaxies Talk 


N87-24376/2/GAR 742.401 


GALACTIC RADIATION 


Origin of the 40-120 Micrometer Emission of Galaxy 
s: A Comparison with H-aipha Fiuxes. 
N87- 24287/1/GAR 742,312 


Modelling the IRAS (infrared Astronomy Satellite) Colors 
of Galaxies. 
N87-24313/5/GAR 


Luminosity Function of the Brightest Galaxies in the IRAS 
(infrared Astronomy Satellite) 

N87-24341/6/GAR 742,366 
VLA Observations of a Sampie of Galaxies with High Far- 
Infrared Luminosities 

N87-24342/4/GAR 742,367 


Redshift Survey of IRAS (infrared Astronomy Satellite) 
Galaxies 


742,338 
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N87-24347/3/GAR 742,372 

Optical and IR (infrared) Luminosity Functions of RAS 

(infrared Astronomy Satellite) Galaxies. 

N87-24348/1/GAR 742,373 

Correlation between Far-iR (infrared) and Radio Continu- 
um Emission from ‘al Galaxies. 

N87-24349/ 9/GAR 742,374 

Radio-Far Infrared Correlation: Spiral and Biue Compact 

Owart Galaxies . 

N87-24351/5/GAR 742,376 


Radio Continuum, Far infrared and Star Formation. 
N87-24352/3/GAR 742,377 


Near-infrared Observations of IRAS (infrared Astronomy 
Satellite) Minisurvey jes. 

N87-24354/9/GAR 742,379 
Ground-Based Follow Up of IRAS (infrared Astronomy 


Satellite) Galaxies. 
N87-24355/6/GAR 742,380 


GALACTIC STRUCTURE 


Star Formation in Galaxies. 
N87-24266/5/GAR 
Mass Star Formation in the Galaxy 
'7-24267/3/GAR 742,292 


Ongin of the Diffuse Galactic IR(infrared)/Submm Emis- 
sion: Revisited after Iras. 
Nev. 24269/9/GAR 742,294 


Redistribution of OB Star Luminosity and the Warming of 
Nearby Molecular Clouds. 
N87-24274/9/GAR 


Survey of the Galactic Disk from! = -150 Deg to! = 
82 Deg in in the Submillimeter Range 
N87-24278/0/GAR 742,303 


a od Infrared Emission of the Galaxy: Large Scale 
Ne -24279/8/GAR 


742,291 


742,299 


742,304 


Arp Ring: Galactic or Extragalactic 
N87-24282/2/GAR 742,307 


CO Observations of Galaxies with the Nobeyama 45-M 


Telescope. 
N87-24290/5/GAR 742,315 


CO Observations of Nearby Galaxies and the Efficiency 
of Star Formation. 
N87-24291/3/GAR 742,316 


Submm Observations of IRAS Galaxies. 
N87-24292/1/GAR 742,317 


Stellar Bars and the Spatial Distribution of infrared Lumi- 


nosity 
N87-24293/9/GAR 


Star Formation and Spiral Structure in M81 
N87-24294/7/GAR 742,319 


Hi Regions in M51: Radio and Optical Observations. 
N87- > sagem 742,320 


Characteristics of (Uppsala Genera! Catalog) Galax- 
ies Detected by RAS { (infrared Astronomy Satellite) 
N87- 24304/4/GAR 742,329 


Far-intrared Properties of Cluster Galaxies 
N87-24305/1/GAR 742,330 


Star Formation Rates as a Function of Galaxy Mass. 
N87-24308/5/GAR 742.333 


Global Properties of the Nearby Spiral M101 
N87-24309/3/GAR 742,334 


Large Scale Dissociation of Molecular Gas in the Sprial 
Arms of M51. 
N87-24311/9/GAR 742,336 


Structure and Kinematics of the Molecular Spiral Arms in 

M51. 

N87-24312/7/GAR 742,337 

Ry the IRAS (infrared Astronomy Satellite) Colors 
of Galaxies. 

ter te ne 742,338 


s in Gas-Rich SO Galaxies. 
NeT-24316) ie R 742,341 


History of Gas in Spriai Galaxies. 
N87-24318/4/GAR 


742,318 


742,343 


Starburst Galaxies. 
N87-24319/2/GAR 


Infrared 
N87-24320/0/GAR 


742,344 


‘oscopy of Star Formation in Galaxies. 
742,345 


infrared ber rere | of Galactic Centers. 
N87-24336/6/GA 742,361 


Near-Infrared Study of the Luminous Merging Galaxies 
NGC 2623 and Arp 148. 
N87-24339/0/GAR 742,364 


Systematic identification of IRAS (infrared Astronomy 
Satellite) Point Sources. 
N87-24343/2/GAR 742,368 


Structure in the Nucleus of NGC 1068 at 10 Micrometers. 
N87-24370/5/GAR 742,395 


of Luminous IRAS (infrared Astronomy Satel- 
lite) Galaxies: Summary Talk. 


N87-24376/2/GAR 742,401 


GALAXIES 


Star Formation in Galaxies. 


N87-24266/5/GAR 742,291 


Ultraluminous Infrared Galaxies 
N87-24327/5/GAR 
GALILEAN SATELLITES 
Charged Particle Modification of Surfaces in the Outer 
Solar System. 
N87-23435/7/GAR 742,120 
Galilean Satellite Geological Mapping Program, —- 
N87-23544/6/GAR 742,203 
GALLBLADDER 
Hepatobiliary Kinetics After Whole Body Irradiation. 
AD-A181 851/7/GAR 
GALLIUM 
Reactions of (Me3SiCH2)2AsSiMe3 with Gallium Halides; 
Crystal Structure and Dynamic NMR Study of the Dimer 
(((Me3SiCH2)2As)2GaBr)2. 
AD-A181 277/5/GAR 742,693 
GALLIUM ARSENIDES 
Ohmic Contracts to Gallium Aluminum Arsenide for High 
Temperature Applications. 
AD-A181 502/6/GAR 


Structure of Al/GaAs Interfaces. 
DE87007181/GAR 744,319 


Measurement of Dopant Concentration and Lattice Posi- 
tion in LEC GaAs by Combined Particie-induced X-Ray 
Emission and Rutherford Backscattering Techniques. 

DE87008216/GAR 742,654 


} = ga and Electrical Properties of Metal Contacts on 

aAs. 
DE87008217/GAR 

GALLIUM HALIDES 
Reactions of (Me3SiCH2)2AsSiMe3 with Gallium Halides; 
Crystal Structure and Dynamic NMR Study of the Dimer 


(((Me3SiCH2)2As)2GaBr)2. 
AD-A181 277/5/GAR 


GAME THEORY 
Data Base Design for a Multimedia C2 Workstation in 
Support of RESA (Research, Evaluation and Systems 


Analysis). 
AD-A181 374/0/GAR 743,858 
GAMMA RAY ASTRONOMY 
Joint NASA/Goddard-University of Maryland Research 
Program in Charged Particle and High Energy Photon De- 
tector Technology. Semiannual Report, September 1986- 
March 1987. 
N87-24166/7/GAR 742,279 


Essays in Space Science 
N87-24247/5/GAR 


High Energy Gamma Ray Astronomy 
N87-24258/2/GAR 742,409 


Nucleosynthesis and Astrophysical Gamma Ray Spec- 


troscopy 
N87-24259/0/GAR 


Gamma Ray Transients. 
N87-24260/8/GAR 


GAMMA RAY BURSTS 


Beamed Emission from Gamma-Ray Burst Sources. 
N87-23332/6/GAR 742,257 


Gamma Ray Transients. 
N87-24260/8/GAR 


GAMMA RAY SPECTROMETERS 
Investigation of Martian H2O and CO2 Via Gamma-Ray 
Spectroscopy 
N87-23420/9/GAR 
GAMMA RAYS 
Nucleosynthesis and Astrophysical Gamma Ray Spec- 
troscopy 
N87-24259/0/GAR 
GAMMA SOURCES 
Overview of High Intensity X-Ray and gamma-Ray 
Sources. 
0E87007088/GAR 
GANYMEDE 


Studies of Outer Planet Satellites, Mercury and Uranus. 
N87-23358/1/GAR 742,087 


Dome Craters on Ganymede. 
N87-23510/7/GAR 742,174 


Non-Newtonian ice Rheology and the Retention of Cra- 
ters on Ganymede 
N87-23511/5/GAR 


Ejecta Types on Ganymede and Callisto 
N87-23512/3/GAR 742,176 


Local-Scale Stratigraphy of Grooved Terrain on Gany- 


mede 
N87-23538/8/GAR 742,197 


Stratigraphy of the South Polar Region of Genymete, 

N87-23539/6/GAR 742,198 

Creep of ice: Further Studies. 

N87-23540/4/GAR 742,199 

Galilean Satellite Geological Mapping Program, 1986. 

N87-23544/6/GAR 742,203 

bay Cart raphy 

N87-23546/1/ 742,205 
GAS ANALYSIS 


In-Situ Analysis of Hydrazine Decomposition Products. 
N87-23693/1/GAR 742,883 


742,352 


743,673 


744,311 


744,329 


742,693 


742,280 


742,286 


742,410 


742,410 


742,277 


742,286 


744,406 


742,175 





GAS CHROMATOGRAPHY 
Capillary GC (Gas Chromatography) Detection 
for Nitrogen and Sulfur Compounds in Shale- 
Propulsion Fuels. 
AD-A181 865/7/GAR 


Methods 
-Derived Jet 


743,192 
Development and Optimization of Methodologies for 
—- of Complex Hydrocarbon Mixtures: Final Techni- 
cal Report for the Period 1 January 1983-31 December 


1986. 
DE87006394/GAR 742,646 
GAS COMPOSITION 
Star Forming R 
N87-24316/8/GAR 
GAS DENSITY 
Star Formation and Spiral Structure in M81. 
N87-24294/7/GAR 


History of Gas in Sprial Galaxies. 
N87-24318/4/GAR 


GAS DYNAMICS 
Developments in Aerodynamic Simulation with 
Disjoint Patched Meshes. 
AD-A181 i in 744,226 


Evolution 
N87- 25085/9/GAR 


Accumulation of Solid Bodies in the Solar Nebula. 
N87-23384/7/GAR 742,237 


ape 6 Spaee San Gateten Rem Ween Gates 


Star-Forming Ri 
N87-24275/6/GAR 742,300 


Cloud Fluid Models of Gas Dynamics and Star Formation 


in Galaxies. 
N87-24329/1/GAR 742,354 
GAS EMBOLISM 
Brief Episode of Severe Arterial Hypertension induces 
Delayed Deterioration of Brain Function and Worsens 
Blood Flow after Transient Multifocal Cerebral ischemia. 
AD-A181 873/1/GAR 
GAS EXCHANGE (BIOLOGY) 
Nitrogen Gas Exchange in the Human Knee. 
AD-A181 869/9/GAR 
GAS FLOW 
Loss and Depth of CO2 ice in Comet Nuclei. 
N87-23367/2/GAR 742,263 


Catastrophic Breakup of Liquid Jet by Subsonic Trans- 
verse Gas Stream 
N87-23578/4/GAR 744,231 


Se Gt See ay Tutte Gap o> Gea 
Nozzle Segmen' 
N87- 23585/6/GAR 742,833 


Star Formation and Dynamics in Starburst Nuclei. 
N87-24324/2/GAR 
GAS GENERATORS 
In-Situ Analysis of Hydrazine Decomposition Products. 
N87-23693/1/GAR 
GAS GUNS 
Simulation Experiments of Reacting Two-Phase Flow 
AD-A181 760/0/GAR 744,211 
GAS HYDRATES 


Hydrate Resource Assessment of the North Slope of 
Alaska: Technical Note. 
DE86006594/GAR 743,952 


Geological Evolution and Analysis of Confirmed or Sus- 
pected Gas Hydrate Localities: Volume 6, Basin Analysis, 
Formation and Stability of Gas Hydrates in the Panama 


Basin. 
743,953 


in Gas-Rich SO Galaxies. 
742,341 


742,319 


742,343 


| Velocities. 
742,236 


742,349 


742,883 


DE86006636/GAR 


GAS INDUSTRY 
Gas Analysis Modeling System (GAMS86). 
PB87-197208/GAR 
GAS LASERS 
Optically Pumped Far infrared Lasers. January 1975-July 
1987 (Citations from the INSPEC: Information Services 
for the Physics and Engineering Communities Database). 
PB87-863858/GAR 744,272 
GAS-LIQUID INTERACTIONS 
Catastrophic Breakup of Liquid Jet by Subsonic Trans- 
verse Gas Stream. 
N87-23578/4/GAR 
GAS MIXTURES 
Experimental investigation of the Process of CO2-CO- 
H20-H2-N2 Gas Mixture Breakdown in Electrolysis Cell 
with Solid aes) 
N87-23137/9/GA 
GAS POCKETS 
Studies of Vesicle Distribution Patterns in Hawaiian 


Lavas. 
N87-23484/5/GAR 
GAS TURBINE ENGINES 
Ceramic Technology for Advanced Heat Engines Project: 
a Progress Report for April Through Septem- 
1986. 
DE87008538/GAR 742,854 


Experimental and Theoretical Studies of Time-Averaged 
and Time Resolved Rotor Heat Transfer 
N87-22770/8/GAR 742,830 


Development of Model ae Unstable Operation of 
Turbocompressor and Design of Antisurging Protection 
for Gas Turbine Engine. 


743,239 


744,231 


742,599 


743,914 


KEYWORD INDEX 


N87-23577/6/GAR 742,831 
Flow x Gas cae Turbine Stage with Spherical 


N87- oa Ne/GAR 742,833 


Life Prediction and Constitutive Models for Engine Hot 
Section Anisotropic Materials. 
N87-23622/0/GAR 742,835 


Liner Cooling Research at NASA (National Aeronautics 
and Space Administration) Lewis Research Center. 
N87-23624/6/GAR 742,837 
Basic Research on Natural Gas Combustion Phenom- 
ena--Catalytic . Annual Report 1986. 
PB87-213153/GAR 743,338 


Code 
AD-A181 750/1/GAR 
GAS TURBINES 
Artificial Composites for High Temperature So. 
A Review ay as Artificiels Destines a des Applica- 
tions a Haute Temperature; Un Expose), 
AD-A181 438/3/GAR 743,549 
Studies of Gas Turbine Heat Transfer Airfoil Surface and 


End-Wail. 
AD-A181 558/8/GAR 742,822 


Computation of Full-Coverage Film-Cooled Airfoil Tem- 

peratures by Two Methods and Comparison with High 

Heat Flux Data. 

N87-23934/9/GAR 742,845 
GAS UTILITIES 

Electric and Gas Rates and Fuel Oil Prices in 18 Repre- 

sentative U.S. Cities, 1985. 

PB87-207072/GAR 
GAS WELLS 

Devonian a Well Log ee Final Technical 

Report 985-September 1986. 

PB87-207. NT/GAR 743,971 
GASES 

Modeling pane a Gas-Polymer Sorpion 

Using the Sanchez-Lacombe Equation of State. 

AD-A181 573/7/GAR 


743,150 


Behavior 


743,559 
Simulation Experiments of Reacting Two-Phase Flow. 

AD-A181 760/0/GAR 744,211 
Photochemical Generation of the Optoacoustic Effect: 


Performance Report. 
DE87007763/GAR 742,737 
Characterization of Metal Oxide Particles by Gas Adsorp- 


tion. 
0DE87008134/GAR 742,745 


codon teead Ch International on the Ex- 
Classifica’ 


Symposium 
tion of Vapors, Gases, and 
743,456 


Busts. 
PB87-201943/GAR 
GASIFICATION 


Gasification + theres Annual 


March 1904 Febuary 198: 
PB87-210696/GAR 743,243 


GASOLINE 


Thermodynamics and Rate of Methanol Conversion to 
Hydrocarbons on Zeolites: Progress Report for Period 
September 15, 1985 to February 15, 1987. 

DE87006365/GAR 743,165 


Health a. of Workers in the Petroleum Manufac- 
and Distribution Industry. 
PB87-199493/GAR 743,762 
GD AGENT 
Age-Related in Cholinesterase Activity and 
Soman 


Toxicity in the Rat. 
AD-A181 288/2/GAR 743,794 


Effects of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetylcholine 

and Choline Concentrations. 
AD-A181 409/4/GAR 


Neurochemical Mediating Recovery of Func- 
tion. Annual Report July - 985. 


December 198: 
AD-A181 574/5/GAR 743,798 
Organophosphate-induced Histamine Release from Mast 


AD-A181 783/2/GAR 743,653 
GEAR TEETH 
Computer Aided Design and Analysis of Gear Tooth Ge- 


ometry. 
N87-23969/5/GAR 743,515 


Simplified Computer Solution for the Flexibility Matrix of 
Conti Teeth for Spiral Bevel Gears. 
N87-23977/8/GAR 
GEARS 
Simplified Computer Solution for the Flexibility Matrix of 
Contacting Teeth for Spiral Bevel Gears. 
N87-23977/8/GAR 743,516 
GENE AMPLIFICATION 
) ae Energy Conversion and Utilization My ae 
‘am: a Project: Annual Report, FY 
be 7005233/G. 743,291 
GENE REGULATION 
Organization of the R Chromosome Region in Maize: 
Report of Progress. 


743,723 


743,516 


GEOLOGICAL SURVEYS 


0E87007966/GAR 
GENES 
Regulation of the In vitro Presentation of Minor Lympho- 


cyte Stimula’ Determinants by Major Histocompatibility 
p bmw ae by mere Response Genes 

AD-A181 808/7/GAR 743,704 
The Gene for Galactosyltransferase Maps to Mouse 
Chromosome 4 

AD-A181 868/1/GAR 743,686 


Clonal Ana’ of the Mis (Minor Lymphocyte Stimula- 
tors) Syster A ee 


ADAIBt 8 eorean 743,677 
gs ne ENGINEERING 

ey ‘Niel te London Gosned Kandons oo 

AD -AtG1 3357 1/GAR 743,682 

Senate ‘~aee Application of Recombinant DNA 

AD-A181 383/1 


Crustal and Subcrustal Nodules in Ejecta from Kilbourne 
Hole Maar, New Mexico. 
N87-23485/2/GAR 743,915 


Geology of Picacho Butte: A Silicic Volcanic Dome in 
Northwest Arizona. 
N87-23488/6/GAR 743,918 


GEOCHRONOLOGY 


Relative of Lava Flows at Alba Patera, Mars. 
N87-23477/9/GAR 742,159 


ome anne, Picacho Butte: A Silicic Volcanic Dome in 
N87. Ne7.23488/6/GAR 743,918 


Revision of the Martian Relative Chronology. 
a 23504/0/GAR ag 742,168 


ie Geadatian Syiee end Sikes on ee 
742,169 


743,688 


743,740 


Ne? .29808)7/GAR 
GEOGRAPHIC AREAS 


Requirements for an international Geographic 
Names lem. 
AD-A181 276/7/ 743,877 


Names Bocessng Sytem an international Geographic 
AD-A181 276/7/ . 743,877 


OLOGIC FRACTURES 
Computational Model for Jointed Media with Orthogonel 


5e87007826/GAR 
GEOLOGIC PROCESSES 
Processes and Hazards of the Beaufort and 
Sea Shelf and Coastal Regions. 
PB87-192431/GAR 743,989 


Cease Ont S of the Continental Siope and Rise Off 

Western Nova Scotia. 

PB87-200135/GAR 
GEOLOGIC ne oe A 

Mineral Resources: Timely Processing Can Increase Rent 

Revenue from Certain Oil/Gas Leases. 

PB87-204269/GAR 743,969 
GEOLOGIC SURVEYS 

Coste ee eee On Cues oe, 1984, NOAA 


7- GAR 
GEOLOGICAL FAULTS 
' Across Aphrodite Terra. 


742,803 


744,117 


744,101 


Bilateral 
N87-23518/0/GA! 
bay of the That impact-induced Fractures 
re Preferred for Later Tectonic Activity. 

Ne? 23520/6/GAR 743,932 
implications of Viking Color Data for Evolution of the 
N87-23525/5/GAR 742,185 
History and of nS in the Noctis Labyr- 
inthus-Ciaritas Fossae Region of Mars. 

N87-23528/9/GAR 742,188 


ae ¢ Crustal joe Data in Terms of Plate 
Motions and Ri tion Near Plate Bound- 

aries. ~A, —--J 22, 1986-March 21, 

1987. 

N87-24038/8/GAR 743,934 

Geotechnical Framework Study of the Northern Bering 


Sea, Alaska. 
PB87-195103/GAR 743,940 


GEOLOGICAL SEDIMENTATION 


Oil Spill Vulnerability, Coastal Morphology, and Sedimen- 
tation of Outer Kenai Peninsula and Montague Isiand. 
PB87-198909/GAR 743,396 


GEOLOGICAL SURVEYS 


Govan of lo. 
N87- cae 742,201 


Galilean Satellite Geological Mapping Program, 1986. 
N87- 29544/6/GAR 742,203 


a Geologic Hazards on the Northern Aleutian 
if. 


742,180 
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PB87-192423/GAR 
GEOMAGNETISM 

Department of Defense Geomagnetic Data Library User 
AD-A181 344/3/GAR 743,896 
Ongin of Polarity Asymmetries in the History of the Geo- 
aegis Field 

N87-23401/9/GAR 743,905 
Steady State Toroidal Magnetic Field at the Core-Mantie 
Boundary 

N87-23404/3/GAR 743,906 


eget aphy 
N87-24039/6/GAR 


GEOMORPHOLOGY 
Crustal and Subcrusta!l Nodules in Ejecta from Kilbourne 
Hole Maar, New Mexico. 
N87-23485/2/GAR 

GEOPHYSICAL PROSPECTING 
Sub-Artic Deep Water Petroleum Technology Assess- 
ment. Social and Economic Studies Program Technical 


Report Number 109 
PB87-207205/GAR 743,970 
GEOPOTENTIAL 


Simulation and Analysis of a Geopotential Research Mis- 


sion 
N87-24042/0/GAR 743,936 
GEOTHERMAL ENERGY 


Geothermal 

the Yakima Valley 

DE87007806/GAR 
GEOTHERMAL FIELDS 

Conceptual Model of the Klamath Falls, Oregon Geother- 


mal Area 
0DE87008232/GAR 743,249 


GEOTHERMAL RESOURCES 
Geothermal Energy Resource investigations at Mt. Spurr, 


Alaska 
DE87005944/GAR 743,244 
GEOTHERMAL WELLS 


Analysis of Thermally induced Permeability Enhancement 
in Geothermal injection Wells. 
DE87007613/GAR 743,245 


GERMABICYCLO HEXANE 
Gas Phase Negative lon Chemistry of 6-Oxa-3-Sila- and 
Germabicycio(3. 1.0)Hexanes 
AD-A181 522/4/GAR 742,705 
GERMANIUM 


Gas Phase pape lon Chemistry of 6-Oxa-3-Sila- and 
0)Hexanes 
742,705 


744,100 


743,935 


743,915 


mp cedy en ed in 
A Guidebook | for Local Governments. 
743,247 


Germabicycio(3.1 

AD-A181 522/4/GAR 

infrared Nonlinear 

AD-A181 523/2/G, 
GETTERS 


Benefit-Analysis of Accomplishments from the Magnetic 
Fusion Energy (MFE) Research Program 
DE87008049/GAR 744,011 


GEYSERS GEOTHERMAL FIELD 


Decline Curve Analysis of Production Data from The Gey- 
sers Geothermal Field 
743,246 


744,313 


0E87007614/GAR 


GIARDIA 
New Method to Determine ‘Giardia’ Cyst Viability: Corre- 
lation of Fluorescein Diacetate and Propidium lodide 
Staining with Animal infectivity 
PB87-203352/GAR 743,815 
GLACIOLOGY 
Evidence for Glaciation in Elysium. 
N87-23468/8/GAR 
GLASS 
GSGG Edge Cladding Development: Final Technical 


DE87008163/GAR 744,260 


Long Lifetime Silicate Laser Glass Compositions. 
0DE87008164/GAR 744,261 
Reports of the Asahi Glass Foundation for industrial 
Technology, Vol. 49, 1986 
PB87-200630/GAR 742,679 
Reports of the Research Laboratory, Asahi Glass Co 
Ltd., Vol. 36, No. 2, 1986. 
PB87-200754/GAR 742,683 
Effect of Surface Tension on the Toughness of Glass. 
PB87-203899 743, 
GLASS INDUSTRY 
Roles of poe Glassmaking 
0E87007676/GA 
GLIDE PATHS 
Advanced Monitoring Concepts. 
N87-22614/8/GAR 
GLOBAL 


Collecting Requirements for an international Geographic 
Names Processing System 
AD-A181 276/7/GAR 


GLOBAL ATMOSPHERIC RESEARCH PROGRAM 
Development of a Coupled GCM (General Circulation 


Model) Suitable tor Modelling Studies in Toga 
N87-23055/3/GAR 
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742,150 


743,155 


741,969 


743,877 


744,092 


KEYWORD INDEX 


yay ag J the Conference on the Scientific Results 
the Alpine Savetonant (ALPES Volume 2. 
Ne? 23068/6/GAR 


— ee Se ae 


Across the Alps oa Pressure Period in the 
Alpe Expermon (ALPEX). Case Study on April 22, 
742,485 


Ne? 187-29087/6/GAR 
Predicability of Low-Level Flow during ALPEX (Alpex Ex- 
periment). 
N87-23088/4/GAR 
GLOBAL POSITIONING SYSTEM 

of the NAVSTAR Global lem 
( ) to the Network tion of the (De- 
fense Communications 
AD-A181 457/3/GAR 742,886 
investigation of Air Transportation Technology at Ohio 


aatbera, 
N87-2 /8/GAR 741,966 


742,447 


742,486 


GPS (Global Positioning System) Antenna Designs. 
N87-22615/5/GAR ~ 


742,910 
Results of Using the Global System to Main- 
tain the Time and Frequency Synchronization in the Deep 

Network. 
N87-23834/1/GAR 

GLUCAN 

Hemopoietic Effects of intravenous Soluble Glucan Ad- 


ministration. 
AD-A181 784/0/GAR 743,733 
_— 
Novel Applications of Continuous Annular Chromatogra- 


Pesrcreraan 


Effect of 


Cortical Layer 
N87-23129/6/GAR 
GLUTATHIONE 


Novel Interaction of Ss ey with the Glu- 
tathione/Glutathione Peroxidase System 
AD-A181 781/6/GAR 743,731 


GLYCOLS 
ye of ng Glycol and 5,6-Dihydroxycytosine 
in Deoxyribonucleic Acid on Treatment with Osmium Te- 


743,654 


744,474 


742,649 


troxide. 
AD-A181 850/9/GAR 
GLYCOPROTEINS 
Role of Fibronectic in Wound Healing. Annual Report Oc- 
tober 1, 1985-March 31, 1986. 
AD-A181 668/5/GAR 743,669 
GOLD 
Corrosion of Goid Bridgewire in Electronic Components. 
DE87000922/GAR 744,179 
Plat and Plating Solution Analysis by Inductively Cou- 
pied Argon Plasma Spectrometer: Final Report. 
DE87006579/GAR 743,542 
Ground State of Nuclear Spins in fcc-Metais, 
PB87-196226/GAR 
GOLD COMPOUNDS 
The Generality of Metal Atom-Free Radical Reactions 
and Synthesis of New Trifluoromethylalkyis of Gold (Il!) 


and Silver 
AD-A181 303/9/GAR 742,660 


744,340 


Bidirectional Reflectance Properties of Planetary Surface 


Materials: 
N87-23426/6/GAR 


GOVERNMENT EMPLOYEES 
Civilian Manpower Statistics, First Quarter, FY-87 
AD-A181 473/0/GAR 741,894 


Software Quality Indicators. 

AD-A181 505/9/GAR 741,877 
Federal Civilian Workforce Statistics: Biennial Report of 
Employment by Geographic Area, December 1 
PB87-204111/GAR 741,916 
DOD (Department of Defense) Civilians in Europe: infor- 
mation on increases between Fiscal Years 1982 and 


1986. 

PB87-204319/GAR 
GOVERNMENT/INDUSTRY RELATIONS 
Galilean Satellite Geological Mapping Program, hy 

N87-23544/6/GAR 42,203 


Naval Petroleum Reserve-1: Data inaccuracies jas 

cate Production and Ownership Issues 

PB87-204343/GAR 743,282 
GOVERNMENT PROCUREMENT 

Component Breakout Computer Model Operator's 


Manual 
AD-A181 604/0/GAR 743,828 


Component Breakout Computer Model 
AD-A181 605/7/GAR 743,829 


ADP Acquistions: OCC’s (Office of the Comptroller of the 
Currency's) Procurement of Laser Printers is Proper but 
ADP Statutes 

PB87-184990/ 


GRAFT POLYMERS 


Synthesis of Mode! Polymers and Related Structures in 
Support of Vinyl Monomer Grafting Studies: Progress 
Report, 7/1/86-6/30/87 


742,113 


741,918 


741,882 


0E87007406/GAR 


GRAFT VERSUS HOST REACTIONS 
Method of Controlling Graft versus Host Ri 
PATENT-4 670 467 

GRAINS (FOOD) 
Export Markets for U.S. Grain and Products, April 1987. 
PB87-193801/GAR 742,638 
USSR Grain Situtation and Outlook, June 1987 
PB87-212304/GAR 

GRAMMARS 
Semantics for a Systemic Grammar: The Chooser and In- 


quiry Framework. 
AD-A181 351/8/GAR 742,582 
Grammar 


Representation Issues in Systemic Functional 
and Systemic Grammar and Functional Unification Gram- 


mar. 
AD-A181 476/3/GAR 742,504 


GRANULAR MATERIALS 
Aerated and Vibrated Chute Feeders for Particulate Ma- 
terials: Quarterly Technical Report for the Period 12/1/86 
to 2/28/87. 
743,550 


DE87007398/GAR 
of Sound Waves in Granular Mate- 
ess Report, 1/1/87-3/31/87. 
743,608 


743,596 


743,707 


742,063 


rial: Quart 
DEB 7007400/ GA 


Compaction of ited HMX Beds. 
DE87007445/GAR 742,882 


Impacts of Hemispherical Granular Targets: Implications 

for Global impacts. 

N87-23490/2/GAR 743,920 
GRANULES 

Evidence of de novo Membrane Generation in the Mech- 

anism of Metal Secretory Granule Activation. 

AD-A181 848/3/GAR 743,685 
GRANULOCYTES 

Immunoultrastructural Studies of Human NK (Natural 

Comparison with T 


Killer) Cells. 1. Ultracytochemistry and 
Cell Subsets. 


Pin. en 875/6/GAR 743,656 


inestgaton fhe € of the Electric and Magnetic Properties of 
AD-AIB1 481/)GAR- 744,310 


Graphite Powder. June 1970-June 1987 (Citations from 

the NTIS Database). 

PB87-863825/GAR 
GRAPHS 

Reduction of Flow Diagrams to Unfolded Form Modulo 

Snaris. 

AD-A181 390/6/GAR 
GRAVITATION 

NASA (National Aeronautics and Space Administration) 

Space/Gravitational Accomplishments, 1986-87. 

N87-24063/6/GAR 744,522 
GRAVITATIONAL EFFECTS 

Verification of Large Beam-Type Space Structures. 

N87-22712/0/GAI 744,486 


Cortical Ultrastructure of Rat Cerebellar Nodulus Follow- 
ng to Aboard Cosmos-1514 Biosatellite. 
'7-23130/4/GAR 744,516 


Why No Orbital Resonances among the Satellites of 


Uranus. 
N87-23351/6/GAR 742,222 


GRAVITATIONAL FIELDS 
Simulation and Analysis of a Geopotential Research Mis- 


sion. 
N87-24042/0/GAR 743,936 


GRAVITY ANOMALIES 


Gravity Data Anal 
N87-23400/ 1/GA' 


GRAVITY WAVES 


Effects of Shifting on the Frequency Spectra of 


Atmospheric Gravity Waves. 
AD-A181 747/7/GAR 742,431 


GREENHOUSE EFFECT 


Reality of the Greenhouse Effect. 
DE87002383/GAR 


Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742,274 


Role of Regolith Adsorption in the Transition from Early 
to Late Mars Climate. 
N87-23411/8/GAR 742,275 


CO2: Adsorption on Palagonite and the Martian Regolith 
N87-23419/1/GAR 742,276 
GREENHOUSES 


intraspecific Differences in Growth and Yield of Soybean 
Exposed to Ultraviolet-B Radiation under Greenhouse 
and Field Conditions. 
PB87-203139/GAR 


GROUND-AIR-GROUND COMMUNICATION 


Development of an Air Ground Data Exchange Concept 
Flight Deck Perspective 
N87-23607/1/GAR 


743,524 


743,611 


742,097 


743,313 


742,062 


744,538 





GROUND EFFECT 
Jowach i of Turbulence Mechanisms in V/STOL 


Flow Fields. 
A181 265/0/GAR 741,941 


N87-22989/4/GAR 

GROUND MOTION 
Nonlinear Response of Concrete Gravity Dams to Strong 
Earthquake- induced Ground Motion. 

AD-A181 616/4/GAR 742,775 


GROUND - 
Verification of Flexible Structures by Ground Test. 
N87-2271 aan 744,487 


GROUND WATER 


Sapping Channels: Summary of Effects of 
Experiments with Varied Stratigraphy. 
N87-23461/3/GAR 743,942 


Vv Development on Hawaiian Volcanoes. 
N87 23463/9/GAR 


Water and ice on Mars: Evidence from Valles 
N87-23469/6/GAR 


Record of Decision (EPA 
posal Pits, . Texas, September 1 
PB87-190005/GAR 


743,943 
742,151 
ns Sikes Dis- 
743,383 


° 
PB87-190054/GAR 


impact of Pesticides on Ground Water Contamination, 
PB87-199592/GAR 


Resources Data--Florida, Water Year 1986. 
Volume 18. Northeast Florida Ground Water. 
PB87-202123/GAR 743,411 


Fluorometric Determination of Hydrogen Peroxide in 


Groundwater 
PB87-203436/GAR 743,951 


Alternate Concentration Limit Guidance. Part 1. ACL 


and information Requirements. 
PB87-206165/GAR 743,423 


GROUP DYNAMICS 
AFOSI (Air Force Office Special Investigations), Friend or 
Foe. Some Psychological Causes and Recommenda- 


743,393 


743,351 


tions. 

AD-A181 636/2/GAR 742,548 

Reatont issues in the Design and Training of Cockpit 
ews. 

N87-22636/1/GAR 742,520 

Development and implementation of Cockpit Resource 

Management in UAL (United Air Lines) Recurrent Train- 

NS7-22638/7/GAR 742,522 

Cockpit Resource Management Training at People Ex- 

press. 

N87-22639/5/GAR 742,523 

teacey Management and Specific Behavioral Objectives 

N87-22640/3/GAR 742,524 


Dyads and Triads at 35,000 Feet: Factors Affecting 
Group and Aircrew Performance 
N87-22656/9/GAR 


Aircrew Cooperation in the Royal Air Force 
N87-22657/7/GAR 


Cockpit Resource Management at USAir 
N87-22659/3/GAR 
GROWTH 

— taurosporine, a Potent Platelet Aggregation Inhibitor 


a ‘Streptomyces’ 
peer 200739/GAR 743,662 


Comparison of Regional and Site-Specific Volume Esti- 

mation Equations. 

PB87-208088/GAR 743,894 
GROWTH ABNORMALITIES 

Developmental and Teratogenic Effects of 2450 MHz 

Microwaves in Mice 

PB87-200598/GAR 743,793 
GROWTH SUBSTANCES 

Effects of Biosynthetic Human Epidermal Growth Factor 

on Wound Heal 

AD AB! ! 554/7/GAR 
GUANIDINES 

Isolation of the Free-Base of the Triaminoguanidinium 


lon 
AD-A181 364/1/GAR 743,647 


GUANINE 
Role for Guanine Ribonucleotides in the Regulation of 
Cell Maturation. 
AD-A181 780/8/GAR 743,683 
GUIDANCE 
Optical Data Processing. 
AD-A181 417/7/GAR 


GUIDE 1LINES 


742,540 
742,541 


742,543 


743,651 


743,872 


Dementia: Guidelines for Diagnosis and Treatment 
PB87-205068/GAR 743.680 
GUIDED MISSILE LAUNCHERS 


Incident of the L&N (Louisville and Nashville) Train Mis- 
sile Hardware Laden Fire, 


KEYWORD INDEX 


AD-P005 345/4/GAR 
GUIDED MISSILES 


See Data Processing 
AD-A181 417/7/GAR 


GUIDELINES 
Federal Radiation Protection Guidance for Occupational 


Exposure: Response to 
PB87-206793/GAR 743,780 


743,874 


743,872 


ites (Addendum 
PB87-207700/GAR 
Pesticide Assessment Guidelines, Subdivision N 
- Environmental Fate. Terrestrial Field Dissipation Stud- 
ies (Addendum 2 on Data Reporting), nade 


743,342 


PB87-208393/GAR 
GULF STREAM 
Horizontal Spatial Requirement —_ of the Gulf Stream 
as Modelied by the IFDPE (implicit Finite Difference Par- 
abolic Equation) Acoustic Model. 
AD-A181 375/7/GAR 
GUN PROPELLANTS 
Biosynthesis of Beta-Nitropropionic Acid and Its Esterifi- 


cation to Cellulose. 
AD-A181 321/1/GAR 


744,215 


744,129 


Gun for Low Vulnerability Ammunitions, 
AD- 303/3/GAR 744,134 


GUNFIRE 
Criteria for Blast Damage from Distant Gun Fire and Ex- 


plosions, 
AD-P005 327/2/GAR 


GUSSET PLATES 
Kerto-Laminated Veneer Lumber Truss, 
PB87-196648/GAR 

HABITATS 


Response to an Exotic Habitat by Arid Riparian Breeding 
Birds an Elevational Gradient 
PB87- /GAR 743,695 


my ~~ Stress indicators in Fishes and Their Poten- 
for Application in Field Studies, 
Peer. 202354/GAR 743,413 


Emersion in the Mangrove Forest Fish ‘Rivulus marmora- 


tus’: A Unique nas to Hydrogen Sulfide 
PB87-212932/ 743,425 


HADRON-HADRON INTERACTIONS 
i> Gy eS en Cine Annes Cea eRe 


Report, 
0DE87006732/ 


Air Force: Enlisted Recruits’ initial Haircuts. 
PB87-207767/GAR 


744,194 


742,616 


744,387 


741,920 


Reactions of (Me3SiCH2)2AsSiMe3 with Gallium Halides; 
po ae Structure and Dynamic NMR Study of the Dimer 
(( H2)2As)2GaBr)2. 
AD-A181 277/5/GAR 

HALLEY'S COMET 
Temperatures and Minimum Thickness of the Inactive 
Surface Layer of Comet Halley 
N87-23365/6/GAR 742,261 
Comet Thermal 
N87-23366/4/GAR 


of 
Hydrocarbon-Degrading Soil 


Column Enriched with Natural Gas. 
PB87-203386/GAR 

HALOS 
Dust Scattered Halo in Starburst Galaxy M82. 
N87-24334/1/GAR 

HAMILTONIAN FUNCTIONS 
Hamiltonian Theory of Nonlinear Waves in Planetary 


—. 
N87-23393/8/GAR 742,242 
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Data t for High Energy Physics Experiments 


DE87006840/CAR ' 744,400 


HIGH EXPLOSIVES 


744,312 


743,184 


Insensitive High Explosives Evaluation Techniques, 
AD-P005 302/5/GAR 744,133 


Friction and Impact Sensitivities for High Explosives, 
AD-P005 317/3/GAR 744,142 


Airbiast Measurements and Equivalency for Spherical 
Charges at Small Scaled Distances, 
A 385/0/GAR 
HIGH FREQUENCIES 
mn Considerations for High Frequency, Resonant, 
” pcaumeme Used in Large Systems. 
ner 07.2900077/ GAR 


744,465 
HIGH-LEVEL RADIOACTIVE WASTES 
Overview of Waste Package Performance Experiments in 
WIPP (Waste Isolation Pilot Plant) 
0E87007083/GAR 
HIGH PRESSURE 


of Troilite at High Pressure in a Diamond Cell by 
Laser Heating. 
N87-23398/7/GAR 744,333 


Properties of Planetary Fluids at High Pressure and Tem- 
perature. 
N87-23399/5/GAR 
HIGH STRENGTH 
Behavior of High-Strength Concrete Under Biaxial Load- 


' 
AB-A181 259/3/GAR 
HIGH TEMPERATURE 
Properties of Planetary Fluids at High Pressure and Tem- 
perature. 
N87-23399/5/GAR 
HIGH TEMPERATURE GASES 
Extremely Luminous Far-intrared Sources are... 
N87-24323/4/GAR 
HIGH VOLTAGE 
Evaluation and Simulation of the NEERI 3.6 MV Impulse 
poses bey ae 
PB87-1 /GAR 
HIGH VOLTAGES 
Study of Schwarz Converters for Nuclear Powered 


Spacecraft 

N87-23903/4/GAR 
HIGHWAY BRIDGES 

Cost-Effectiveness of Bridge Repair Details and Proce- 


dures. Part 1. Final Report, 
PB87-199295/GAR 742,796 


Cost-Effectiveness of Bridge Repair Details and Proce- 
dures. Part 2. implementation Report, 
PB87-199303/GAR 
HIGHWAY CONSTRUCTION 

Transportation Management for Major Highway Recon- 
struction. Proceedings of the National ference on 
Corridor Traffic Management for Major Highway Recon- 
struction, Chicago, illinois, September 28-October 1, 


744,205 


744,030 


742.096 
742,788 


742,096 


743,135 


742,848 


742,797 


1986. 
PB87-208096/GAR 


HILACS 
LYRAN: A Program for the Analysis of Linac Beam Dy- 


namics 
0E87007123/GAR 


744,569 


744,409 
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HIPPOCAMPUS 
Amine Neurotransmitter Regulation of Long-Term Synap- 
tic Plasticity in 
AD-A181 474/8/GAR 
HISINGERITE 
le and iddingsite on Mars: Degradation of iron- 
N87-23416/7/GAR 
HISTAMINE 


743,650 


742,107 


ite-induced Histamine Release from Mast 


AD-A181 783/2/GAR 


HISTAMINES 
Nutritional Correction of Histamine and Serotonin Levels 
as Related to Exposure to Hypokinesia and Neuro-Emo- 


tional Sess. 

N87-23126/2/GAR 
HISTOCOMPATIBILITY 
Regulation of the In vitro Presentation of Minor Lympho- 
cyte Stimula’ Determinants by Major Histocompatibility 

Compiex-E Immune Response Genes. 

AD-A181 808/7/GAR 743,704 
HISTORIC PRESERVATION 

Biotic Cultural Resources: Management Considerations 
a + Districts in the National Park System, South- 


Pes? 152/GAR 


HISTORY 

Reconnaissance Survey and Preliminary Assessment of 
the Cultural Resources of Lake Sakakawea in Williams 
and McKenzie Counties, North Dakota. Volume 1. 
AD-A181 354/2/GAR 742,502 
Alaska Outer Continental Shelf Cultural Resource Com- 
pendium. Social and Economic Studies Program Techni- 
cal Report Number 119. 

PB87-204657/GAR 743,941 


Plan for Archaeological | tions at Historical Dam 

Construction in Contal Ritzone. 

PB87-206520/GAR 742,512 
HMS (HEAVY MEDIUM SEPARATION) TESTS 


PBR? 208519/ GA _— 


HOLE 
Frequency Domain Optical Storage and Other Applica- 
tions of Persistent ‘al Hole-Burning. 
AD-A181 482/1/GA 
HOLOGRAMS 


743,653 


744,512 


744,565 


743,968 


744,246 


Materials, and Applications. 


Holography: Techniques, 
January 1970-July 1987 (Citations from the U.S. Patent 
Database 


). 
PB87-863973/GAR 


HOLOGRAPHIC eee een | 
Structural of Supersonic Jet Dischar: 
Free-Vortex Nozzle by Method of Holographic Interfero- 
metry with Pulsed Laser 

N87-23574/3/GAR 


744,273 
ging from 
741,948 


OCCAM (Orifice-Controlied Canister Munition) Quarterly 
R/D Status Report (3rd): December 1908 February 1987, 
AD-A181 291/6/GAR 744,241 


yee: Techniques, Materials, and Applications. 

January 1970-July 1987 (Citations from the U.S. Patent 
). 

PB87-863973/GAR 
HOMEOSTASIS 


Effect of Hypokinesia on Intensity of Gluconeogenesis in 
Cortical Layer of Rat Kidney weadies 
44,51 


744,273 


N87-23129/6/GAR 
HONEYCOMB STRUCTURES 


Experimental Evaluation of Honeycomb/Screen Configu- 
rations and Short Contraction Section for NASA (National 
Aeronautics and Space Administration) Lewis Research 
Center's Altitude Wind Tunnel 
N87-23662/6/GAR 


HOPFIELD MODEL 
Relaxation Model for Memory with High Storage Density. 
AD-A181 860/8/GAR 742,586 
HORIZONTAL AXIS TURBINES 
Analysis and Test Results for an improved Constant 
Speed Passive Cyclic Pitch Wind Turbine: Final Subcon- 
tract Report 
DE87001135/GAR 
HORMONE METABOLISMS 


USSR Report: Space Biology and Aerospace Medicine, 
Volume 20, No. 5, September - October 1986 
744,508 


742,046 


743,266 


N87-23120/5/GAR 
Effect of Short-Term Spaceflignhts on Activity of Renin- 
Angiotension-Aidosterone System, Concentration of 
Cyclic Nucleotides and Prostaglandins in Blood. 
N87-23125/4/GAR 744,511 
Nutritional Correction of Histamine and Serotonin Levels 
as Related to Exposure to Hypokinesia and Neuro-Emo- 
tional Stress. 
N87-23126/2/GAR 744,512 


Hormonal and Metabolic Status of Man in the Extreme 


N87-23139/5/GAR 


HORMONES 
Cardiovascular and Hormonal Responses of Conscious 
Pigs during Physical Restraint 


KW-52 VOL. 87, No. 19 


743,791 


KEYWORD INDEX 


AD-A181 279/1/GAR 
HOSPITALS 

Achieving the Conservation Advantage: Monograph 2, 

AN Executive Briefing: Final. 

pecsemremes a 


Clinical Costs, FY86, 4th Edition, 
peer: 203550/GAR 743,448 


Health Hazard Evaluation Report HETA 86-226-1769, 


a Hospital , Norristown, Pennsylvania, 
PB87-205894/GAR 


743,770 

HOT ATOM CHEMISTRY 

Radiochemistry —— Progress Report, October 1, 

1974 to September 30, 1975. 

DE87007545/GAR 
HOT GAS CLEANUP 

Physical Gas Stream Cleanup: Technology Status Report. 

DE86006589/GAR 743,162 
HOUSES 

Measurement of sup 222 Rn and Its Relationship to Envi- 

ronmental Variables: Factors Contr Indoor Radon: 

Final Report for the Contract Period June 1, 1982 to 


a 31, 1986. 
0E87007769/GAR 743,360 


Pee Energy Measurements of oo Single- 
Family Houses with Attics Containing Radiant Barriers. 
DE87007803/GAR 742,608 


California Home Energy Rating Tool: Assumptions and 


DEB7007896/ /GAR 742,610 


Home Energy Rating Systems: Program Descriptions. 
0E87007901 WiGAR 742, 611 


red Handbook for Low-income Residential Retro- 


e87008857/ GAR 742,612 


HOWITZERS 
Control System for a Robotic Howitzer. 
AD-A181 366/6/GAR 


HTGR TYPE REACTORS 


Risk-Based R. tory Evaluation Program meme 
DES7004778/GAR 744,047 


Application of Thermal and Flywheel Energy Storage in 
Nuclear Burst Power Systems. 
DE87007882/GAR 
HTW PROCESS 
Fluidized-Bed Gasification - Effects of Flow Rates and 
Post- tion. 
DE87770079/GAR 


HUBBLE SPACE TELESCOPE 
Workshop on Structural Dynamics and Control interaction 
of Flexible Structures. 
N87-22728/6/GAR 744,438 


TREETOPS Simulation of the Hubble Space Telescope- 
Gain Antenna interaction. 
7-22735/1/GAR 


743,781 


743,154 


743,316 


744,210 


743,274 


743,186 


744,496 
HUBS 
Aeroelasticity and Mechanical Stability Report, 0.27 Mach 
Scale Model of the YAH-64 Advanced Attack Helicopter 
N87-23596/6/GAR 741,957 


HUMAN BEHAVIOR 
Group-Level Issues in the Design and Training of Cockpit 


Crews. 
N87-22636/1/GAR 742,520 
Cockpit Management and Specific Behavioral Objectives 


( ). 
N87-22640/3/GAR 742,524 


Optimum Culture in the Cockpit. 
N87-22643/7/GAR 742,527 


— Resource it (CRM) and Human Fac- 
— What Air New Zealand Is Doing About It. 
Ne?- 22658/5/GAR 742,542 


Etude des Rythmes Activite - Repos chez I'Homme 
(Study of Activity - Rest Rhythms in a Person's Home). 
PB87-196572/GAR 742,553 


HUMAN FACTORS ENGINEERING 
AFHAL (Air Force Human Resources Laboratory) FY 86 
Annual Report 
AD-A181 732/9/GAR 741,899 


Dyads and Triads at 35,000 Feet: Factors Affecting 
Group Process and Aircrew Performance 
N87-22656/9/GAR 742,540 


Cockpit Resource Management (CRM) and Human Fac- 
tors Training: What Air New Zealand |s Doing About It. 
N87-22658/5/GAR 742,542 


Research and Technology (Ames Research Center 1986 
Annual Report). 
N87-24391/1/GAR 
HUMAN PERFORMANCE 
Theory Underlying CRM (Cockpit Resource Ma: ~ 
Training: Psychological issues in Flight Crew Berior 
ance and Crew Coordination 
N87-22635/3/GAR 742,519 


Investigation of Hemostasis System in Air Traffic Control- 
lers as Related to Different Air Traffic Conditions 
N87-23123/9/GAR 743,790 


Perception and Structural Analysis of Morphologies 
N87-24086/7/GAR 


744,532 


742,587 


HUMAN POPULATIONS 
Preliminary Dose Assessment of the Chernobyl! Accident. 
DE87007651/GAR 743,359 
HUMAN REACTIONS 
Hormonal and Metabolic Status of Man in the Extreme 
ih 


Nort 
N87-23139/5/GAR 743,791 


Human Blood Serum Proteolytic Enzyme Activity after 

Stay in Hypoxic Environment. 

N87-23140/3/GAR 743,792 
HUMAN RELATIONS 


Theory Underlying CRM (Cockpit Resource —y 
Training: Psychological Issues in Flight Crew 

ance and Crew Coordination 
N87-22635/3/GAR 


Aircrew Cooperation in the Royal Air Force. 
N87-22657/7/GAR 

HUMAN po, 
USSR Report: Space Biology and Aerospace Medicine, 
Volume 20, No. 5, September - October 1986. 
N87-23120/5/GAR 744,508 


Tolerance to Frustration as a Factor in Operator Perform- 


ance 
N87-23124/7/GAR 742,552 
HUMIDITY 
Effect of the Tatra Mountains, Poland, on the ——— 
ic Precipitation and Air Humidity during the Northern and 
Southern Air Flow 
N87-23094/2/GAR 
HUMIDITY MEASUREMENT 


Water-Absorbing Capacitor System for Measuring Rela- 
tive Humidi 
i2 220 743,461 


742,519 


742,541 


742,489 


PATENT-4 


HYBIDMAS 
lsolating a hang Line Maximally Secreting Human Acetyi- 
cholinester: 
AD-A181 263/3/GAR 743,681 


HYBRID ELECTRIC-POWERED VEHICLES 
Electric and Hybrid Vehicles Program: 
Report to ess for Fiscal Year 1986. 
DE87008350/GAR 


HYBRIDIZATION 
Isolating a Cell Line Maximally Secreting Human Acetyl- 
cholinesterase. 
AD-A181 283/3/GAR 743,681 


HYDRAULIC CONTROL 
Development of the T-46 Next Generation Trainer 
Manned Engineering Simulator at the US Air Force Flight 
Test Center 
N87-23652/7/GAR 742,037 


HYDRAULIC EQUIPMENT 
Research into an On-Line Device for Monitoring Contami- 
nation in Fluids Using Ultrasonic Techniques. 
AD-A181 597/6/GA 743,512 


Integrated of Structures. 
N87-22669/2/GAR 741,988 


Development of a Contaminant Diagnostic Monitor. Final 
Report September 1978-July 1982. 
PB87-203428/GAR 743,967 


HYDRAULIC MODELS 


Deve! nt of HYMO for Operational Forecas! 
AD-A181 437/5/GAR 


HYDRAZINE 
Studies of Photosystem Ii 
Progress Report, 1983. 
DE87006261/GAR 


Studies of Photosystem Ii 
Progress Report, 1984 
DE87006262/GAR 


HYDRAZINES 
Safety and Handling of Hydrazine, 
AD-P005 339/7/GAR 


In-Situ Analysis of Hydrazine Decomposition Products. 
N87-23693/1/GAR 


HYDROCARBONS 
Substituent and Solvent Effects on the Lifetimes of Hy- 
drocarbon-Based Biradicals. 
AD-A181 519/0/GAR 742,703 


Studies of the Intramolecular Dynamics of Model Polyato- 
mic Molecules. 
AD-A181 724/6/GAR 742,711 


FY 1986 Aquatic Species Program: Annuai Report 
DE87001149/GAR 743,287 


Development and Optimization of Methodologies for 
Analysis of Complex Hydrocarbon Mixtures: Final Techni- 
cal Report for the Period 1 January 1983-31 December 


1986. 
DE87006394/GAR 742,646 


Radiation Induced Changes in the Cuticular Hydrocar- 
bons of the Granary Weevil and Their Relationships to 
Desiccation and Adult Mortality: Annual Progress Report, 
February 15, 1986 to February 14, 1987 

0E87007590/GAR 742,068 


Entrainer Effects in High Pressure Separation Processes: 
Quarterly Technical Progress Report for Period Decem- 
ber 15, 1986 to March 14, 1987 


10TH Annual 
744,546 


42,773 


Donors: 
743,294 
Donors: 
743,295 


Using Artificial 


Using Artificial 


743,752 


742,883 





0DE87008053/GAR 742,743 
ma of the Dielectric Constants for Planetary 
N87-23447/2/GAR 742,132 
a Gas in Surface Sediments of the Chukchi 
Pes7- 192456/GAR 
Volatile Organic Hydrocarbon and Al 
~ Raleigh, North Carolina during the 

rT 

PB87'200037/GAR 

HYDROELECTRICITY 


Environmental & Water Quality Operational Studies: im- 
provement of Hydropower Release Dissolved Oxygen 
with Turbine Venti 

AD-A181 372/4/G R 


HYDROGEN 
Sodium-Hydrogen Exchange System in LLC-PK1 Epitheli- 


um. 

AD-A181 360/9/GAR 743,646 
Finite-Difference Program for Hydrogen Diffusion: Exam- 
ple Problems Manual 
0E87007515/GAR 


744, Mn 22 


5 wootemone 
743,335 


743,116 


744,060 


Some Comments on Molecular Partition Functions. 
DE87007709/GAR 742,734 


pn gl aaa and isotope Exchange from Dense 
DESTOO7BSS/ GAR 744,006 


Collisions of Carbon and Oxygen lons with Electrons, H, 
H sub 2 and He: Volume 5. 
DE87007880/GAR 744,422 


Sandia Cooperative a on the Aerothermochemistry 
of Turbulent Combustion 
742,815 


DE87008345/GAR 
Effect of — ———— Structure and Proper- 
Base Single-Crystal lloy. 
743,587 


ties of CMSX. 

N87- z2782/S/GAR 

Neutral Hydrogen and Star Formation in irregular Galax- 
1es 

N87-24302/8/GAR 742,327 
aa ee Gee era 


Air Mixt 
PAT- APPL 6-872 716/GAR 742,817 


of Methane and Hydrogen to Organic Ma- 
is for Chemical | Industry, 
Pasy, 200697/GAR 743,661 
HYDROGEN CLOUDS 
Cloud Fluid Models of Gas Dynamics and Star Formation 
Galaxies 


m % 

N87-24329/1/GAR 
HYDROGEN FLUORIDE 

In-situ Study of Aqueous HF (Hydrogen Fluoride) Treat- 

ment of Silicon by Contact Angle Measurement and Ellip- 

sometry. 

AD-A181 339/3/GAR 743,079 


HYDROGEN IONS 1 MINUS 


Atomic —— of tt Correlated Systems: Progress 
Report, 1 hrough 1 March 1987. 
Dee 7007598/GA GAR 744,416 


Progress Toward a Milli-Ampere Nuclear Polarized H sup 

- Source. 

DE87007633/GAR 
HYDROGEN IONS 1 PLUS 

Direct Measurement of a Proton Beam Passing Thr 

a Water Target by the Induced Change in the Water Con- 

ductivity 

DE87007486/GAR 

Alignment and Polarization of H(2P) F 

He Collisions Studied Using a Unified AO- 

Method. 

DE87007917/GAR 


HYDROGEN PEROXIDE 


Fluorometric Determination of Hydrogen Peroxide in 
Groundwater. 
PB87-203436/GAR 


HYDROGEN SULFIDE 


Investigation of Causes of Hydrogen Sulfide Formation in 
Reclaimed Water 
742,598 


742,354 


744,417 


744,413 
H sup + - 
Matching 
744,423 


743,951 


N87-23136/1/GAR 


HYDROGEN SULFIDES 
Novel Liquefaction Solvent H sub 2 O-H sub 2 S: Quar- 
terly Report No. 9, 9-15-86 Through 12-14-86 
DE87008699/GAR 743,181 
Novel Liquefaction Solvent H sub 2 O-H sub 2 S Quarter- 

Report No. 10, 12-15-86 Through 3-14-87 
6£67006700/GAR 


HYDROGENATION 

Hydrotreatment Catalyst Activity Enhancement: Quarterly 
Report No. 14 for the Period November 1, 1986 to Janu- 
ary 31, 1987 
0&87006802/GAR 743,168 
Organometallic Surface Chemistry: Final Report for 
Period July 1, 1983-September 14, 1986 

DE87006812/GAR 742,728 
Promoter Modifications of Catalytic Activity and Selectivi- 
¥: Final Report for Period April 1, 1982-September 30. 


1986. 
DE87007539/GAR 742.674 


743,182 


KEYWORD INDEX 


HYDROLOGIC DATA 
Water Resources Data--Florida, Water 
Volume 18. Northeast Florida Ground Water 
PB87-202123/GAR 

HYDROPONICS 


Distinctions in Formation of Microbial Compiex in Nutrient 
Solutions of Higher Plants after Use of Straw Mineraliza- 


tion Products 
Nev. 23138/7/GAR 
HYDROTHERMAL SYSTEMS 
we. of the Second Workshop on Hydrologic and 
hemical Monitoring 


in the Long Valley Caldera Held 
Lakes. Ca'on 15 July 1986 


Year 1986 


743,411 
742,069 


tr 
DE87007885/GAR 
HYDROXYL EMISSION 
Extragalactic OH 7 in Str IRAS (infrared 
Astronomy Satellite) ces. _ 
N87-24353/1/GAR 742,378 
HYDROXYL RADICALS 


— Fiuoro-2,2-Dinitroethoxy) 2,2,3,3,4,4,4-Heptafiuoro- 
-Methan and a Method of Preparation 
PAT. -7-046 345/GAR 742,767 


HYDROXYLAMINE 
Studies of tem il 


ames Report, 1 
DE87006261/GAR 


Studies of tem il 


Desrooe26e GAR 


HYPERBARIC CONDITIONS 
Effects of High Pressure on the Release of Excitatory 
Amino Acids by Brain Synaptosomes. 
AD-A181 872/3/GAR 743,789 
HYPERBOLIC DIFFERENTIAL EQUATIONS 


Upwind and oo Shock-Capturing Schemes. 
N87-24145/1 
HYPERCUBES 


We aatnend as a Supercomputer 
87005029/GAR 


HYPERFINE 
Rotational and Constants of Vibrationally Excit- 
ed NH (a sup 1 snu= 1) 
PB87-202966 742,655 


Orbital Resonances, Unusual Compastons and Exotic 


Rotation States among Planetary Satellites. 
N87-23391/2/GAR 


HYPEROXIA 
Biood-Gas Transport in Awake Rabbits Exposed to Nor- 
mobaric xia. 
AD-A181 879/8/GAR 743,678 
HYPERSENSITIVITY 
Prostaglandin-Mediated Suppression 
persensitivity to infected Erythrocytes 
croti’ Infection in Mice. 
AD-A181 786/5/GAR 
HYPERSONIC FLOW 


743,248 


Using Artificial Donors: 


743,294 
Donors: 


743,295 


Using Artificial 


744,237 


742,928 


742,241 


of Delayed-Type Hy- 
les during ‘Babesia mi- 
743,703 


and Convection 
744,475 


Hypersonic Aerodynamic Coefficients 
Fiow Estimation in a HERMES Type Project. 
N87-23583/4/GAR 

HYPERSONIC SPEED 


Mach 6 Experimental and Theoretical Stability and Per- 
formance of a Cruciform Missile at Angles of Attack Up 


to 65 ees. 
N87-23592/5/GAR 743,876 


Reactivation Study for NASA (National Aeronautics and 
e ey Lewis Research Center's Hyper- 
sonic Tunnel F; 
N87-23664/2/GAR 742,048 
HYPERTENSION 
—— of Experimental Intracranial Hypertension by 


ADAIOY 871/5/GAR 743,738 


Brief Episode of Severe Arterial Hypertension induces 
Delayed Deterioration of Brain Function and Worsens 
Blood Flow after Transient Multifocal Cerebral ischemia. 

AD-A181 873/1/GAR 743,675 


Hypertension in the Aviator 
N87-24077/6/GAR 
HYPERTHERMIA 
Hyperthermia induced by Open-Field Stress is Blocked 
by Salicylate 
AD-A181 728/7 743,730 
Further Evidence That Stress Hyperthermic is a Fever, 
AD-A181 772/5 743,787 
HYPERVELOCITY GUNS 
Laser-Produced Plasmas and Hypervelocity Acceleration. 
AD-A181 285/8/GAR 744,209 
HYPERVELOCITY IMPACT 
Experimental Evidence for Non-Proportional Growth of 
—- Craters 
N87-23497/7/GAR 
HYPOKINESIA 
Nutritional Correction of Histamine and Serotonm Levels 
as Related to Exposure to Hypokinesia and Neuro-Emo- 


tional Stress 
N87-23126/2/GAR 


744,529 


743,927 


744,512 


IDENTIFICATION SYSTEMS 


Some Parameters of Human Lipid 
tiorthostatic 7 ee 
N87-23127/0/GAR 744,513 


Split Circadian Rhythm of Simian Body Temperature 
Antiorthostatic Hypokinesia 
N87-23128/8/GAR 744,514 


Effect of Hypokinesia on Intensity of Gluconeogenesis in 
Cortical Layer of Rat Kidney. 
N87-23129/6/GAR 744,515 


Aspects of Some Neurohumoral System 
Functions -Term Antiorthostatic Hypokinesia 
N87-23142/9/GAR 


744,521 

HYPOTENSION 
Dose Dependent Radiation-induced Hypotension in the 
AD-A181 849/1/GAR 742,585 


HYPOXIA 


— of Effect of Positive intrapulmonary Pressure 
on Respiratory Function of Man. 
N87-23134/6/GAR 744,520 


Human Blood Serum Proteolytic Enzyme Activity after 


p $L aie Environment. 
Z31aere /3/GAR 743,792 


Se Ene raanaD Nap Taye 
Aerospace Medicine 
N87-24075/0/GAR 744,527 
\AC (INFORMATION ANALYSIS CENTER) 
Proposal and —— to Soma 0 Gupetmnent of 
Defense Crew fgonomics Information Analysis 
Center (CSERIAC). 
AD-A181 555/4/GAR 742,595 
IBOTENIC ACID 
Neurochemical Mechanisms Mediating Recovery of Func- 
tion. 
AD-A181 397/1/GAR 
ICE 
peomnaton Symposium on Microwave 
— Ss Heid in Gothenburg ( 
AD ATO 39 504/4/GAR 


Equation of State of ice. 
'87005784/GAR 742,724 


inelastic Properties of ice |/sub H/ at Low Temperatures 
and high Pressures. 

0E87007334/GAR 742,255 
Mechanical and Thermal Properties of Planetologically 
important ices. 
N87-23346/6/GAR 


Metabolism during An- 
and Their Correction 


743,648 


tures and 
) on 19-22 


743,987 


742,081 


of icy Lithospheres. 


Failure 
N87-23357/3/GAR 742,086 


Studies of Outer Planet Satellites, Mercury and Uranus. 
N87-23358/1/GAR 742,087 


Experimental Studies on the Impact Properties of Water 
Ice 


N87-23364/9/GAR 742,230 


Temperatures and Minimum Thickness of the inactive 
Surface Layer of Comet Halley. 
N87-23365/6/GAR 742,261 


Loss and Depth of CO2 Ice in Comet Nuclei 
N87-23367/2/GAR 
Studies of the Scattering/Absorption of Minerals. 
N87-23423/3/GAR 742,112 
Water and ice on Mars: Evidence from Valles Marineris. 
N87-23469/6/GAR 742,151 


ice/Frost/Debris Assessment for Space Shuttle Mission 
STS-32 (61-C). 
N87-23675/8/GAR 


ICE FORMATION 
of Transmission Lines 


Atmospheric | 
AD-A181 492/0/GAI 743,127 


Investigation of Air Transportation Technology at Massa- 
chusetts Institute of Technology, 1984 
N87-22605/6/GAR 741,962 


Measurement of ice Accretion Using Ultrasonic Pulse 
T 


Echo Techniques. 

N87-22608/0/GAR 741,965 

\ ot Flow Conditioners in a Closed-Loop Wind Tunnel 

N8?-23591/7/GAR 742,019 
ICY SATELLITES 

Mechanical and Thermal Properties of Planetologically 


important ices 

N87-23346/6/GAR 742,081 

Charged Particle Modification of Surfaces in the Outer 

Solar System. 

N87-23435/7/GAR 

Creep of ice: Further Studies 

N87-23540/4/GAR 
IDDINGSITE 

Hisi ite and iddingsite on Mars: Degradation of Iron- 

Rich Basalts 

N87-23416/7/GAR 
IDENTIFICATION SYSTEMS 


Examining the Reliability of a Hand Geometry identity 
Verification Device for Use in Access Control 
AD-A181 467/2/GAR 
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IDENTIFY VERIFICATION 
Examining the Reliability of a Hand Geometry identify 
Verification Device for Use in Access Control 
AD-A181 467/2/GAR 

IDENTIFYING 
Highly Integrated Electronic Control: Digital Flight 
Control, Aircraft 4 identification, and Aaaotee 
Engine Control 
N87-23619/6/GAR 742,012 

iFF SYSTEMS 
DABS (Discrete Address Beacon System) interrogation 
Modulator 
AD-A181 370/8/GAR 


Analysis of the Modular Command and Control Evalua- 
tion Structure (MCES) Application to the Identification 
Friend, Foe or Neutral (IFFN) Joint Testbed. 
AD-A181 822/8/GAR 
IGNEOUS ROCKS 

Activities of the New York State Geological Survey 
During Participation in the Crystalline Repository Project 
of the US Department of Energy, 1984-1986: Final 


Report 
DE87008362/GAR 744,041 
Gossans on Mars: Spectral Features Attributed to Jaro- 


743,005 
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743,992 


site 
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IGNITION 

Vaporization, ignition, 

Fuel Dropiet Streams. 

AD-A181 576/0/GAR 742,810 


Development of New Procedures for Rating the ignition 
Quality of Fuels for Diese! Engines. 
AD-A181 617/2/GAR 


Low Power Arcjet Thruster Pulse ignition 
N87-23691 /S/GAR 

IGNITION SYSTEMS 
Soft ignition System Self-Contained Munitions. 
AD-A181 568/7/GAR 

IGNITRONS 
Benefit-Analysis of Accomplishments from the Magnetic 
Fusion Ener v4 (MFE) Research Program. 
DE87008049/GAR 

ILLINOIS 
Winois Timber Industry--An Assessment of Timber Prod- 
uct Output and Use 
PB87-208070/GAR 

IMAGE ANALYSIS 
Design for a New Catalog Mai 
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and Combustion of Two Parallel 
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742,816 
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and Associated File 


inager 
Management for the Land Analysis System (LAS) 
N87-23159/3/GAR 


Potential Medical Applications of TAE (Transportable Ap- 
plications Executive) 
N87-23166/8/GAR 
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Development of Land Analysis System Display Modules. 
N87-23169/2/GAR 743,986 


Approximation Errors and Perceived Similarity between 
Approximated Polygons 
N87-24127/9/GAR 


IMAGE PROCESSING 
Comparison of Model-Based Segmentation Algorithms for 


Color ima 

AD-A181 209/9/GAR 

Semiautomated System for Moire Strain Analysis 
AD-A181 692/5/GAR 


Advanced Monitoring Concepts. 
N87-22614/8/GAR 741,969 


Design for a New Catalog Ma and Associated File 
Management for the Land Analysis System (LAS) 
N87-23159/3/GAR 744,458 


NASA (National Aeronautics and Space Administration) 
Regional Planetary Image Facility image Retrieval and 
Processing System 
N87-23160/1/GAR 


Display Management Subsystem. Version 1 
Eye View 
N87-23164/3/GAR 742,992 


Rationalizing Vicar within a TAE (Transportable ica- 
tions Executive) Framework: Some Problems and 
Solutions 

N87-23165/0/GAR 742,596 


Potential Medical Applications of TAE (Transportable Ap- 
plications Executive) 
N87-23166/8/GAR 744,461 


Naval Applications of a TAE (Transportable Applications 
Executive)-Derived Executive 
N87-23167/6/GAR 


Overview of the Land Analysis System (LAS) 
N87-23168/4/GAR 


Planetary Ring Dynamics and Morphology 
N87-23394/6/GAR 742.243 


Compilation System for Venus Radar Mission (Magellan) 
N87-23440/7/GAR 42.125 


Advanced Visuals in Mission Simulators. 
N87-23636/0/GAR 742.023 


Utilizing Remote Sensing of Thematic Mapper Data to 
improve Our Understanding of Estuarine Processes and 
Their influence on the Productivity of Estuarine-Depend- 
ent Fishenes 
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IMAGE RESOLUTION 
Eage Foc ’ 
N87-24099/0/GAR 

IMAGERY 


Visual Display Research Tool 
N87-23635/2/GAR 


IMIDAZOLES 
Conductance of Aqueous Solutions of 1-Methyi-3-Ethyli- 
midazolium Chioride. 
AD-A181 454/0/GAR 742,699 
IMIDAZOLIUM/METHYL ETHYL CHLORIDE 
Conductance of Aqueous Solutions of 1-Methyl-3-Ethyli- 
midazolium Chioride. 
AD-A181 454/0/GAR 742,699 


IMIDOGEN 
Rotational and Constants of Vibrationally Excit- 
ed NH (a sup 1 Delta;nu= 1) 
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Reaction of 6-Oxa-3-Silabicycio(3.1.0)hexanes with Phos- 
phinimines. Synthesis of 6-Vinyl-1,3-dioxa-2,4-Disilacyclo- 


hexanes, 

AD-A181 526/5/GAR 742,666 
IMMIGRANTS 

Asylum: Approval Rates for Selected Applicants. 

PB87-207817/GAR 
IMMUNITY 

Human immune Ri to Viruses. 

AD-A181 718/8/GA anit 743,702 

Mechanisms of Immunity to Rickettsial Infection: Charac- 

terization of a Cytotoxic Effector Cell 

AD-A181 876/4/GAR 743,706 
IMMUNOASSAY 

Application of Enzyme immunoassays for the Confirma- 

tion of Clinically ae aoe Sree. 1982. 

AD-A181 646/1/GA\ 743,700 
IMMUNOCHEMISTRY 

Demonstration of Hepatitis A Virus in Cell Culture By 

Electron Microscopy with Immunoperoxidase S' . 

AD-A181 544/8 698 

Immunoultrastructural Studies of Human NK ese 
—— Cells. 2. Effector-Target Cell Binding and Phagocy- 


AOA 181 874/9/GAR 743,655 
IMMUNOLOGY 


Human Immune Sooppnase to Dengue Viruses. 
AD-A181 630/5/GAI 

Human immune + to Dengue Viruses. 
AD-A181 652/9/GA 743,701 
Regulation of the In vitro Presentation of Minor Lympho- 
cyte Stimula' Determinants by Major Histocompatibility 

x-E, immune Response Genes. 

AD-A181 808/7/GAR 743,704 
Scientific Literature Review: Discussion of Factors which 
Might Affect Malaria Sporozoite Vaccine Efficacy. Part 1. 
Malaria, Nutrition, Epidemiology, Age, Pregnancy, Anti- 
Malanal . Vaccine Immunogens. anes 
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IMMUNOSUPPRESSION 
Alteration of immune Function in Mice Following Carcino- 
gen Exposure 
'B87-203378/GAR 
IMPACT 


Friction and Impact Sensitivities for High Explosives. 
AD-P005 317/3/GAR 744,142 


Impacts of Hemispherical Granular Targets: Implications 
for Global Impacts 
743,920 
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N87-23490/2/GAR 
impact Vaporization: Late Time Phenomena from Experi- 
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ments. 
N87-23491/0/GAR 743,921 


Oblique Impact: Projectile Richochet, Concomitant Ejecta 
and Momentum Transfer 
743,922 


N87-23492/8/GAR 
t Damped Harmonic Oscillator in Free Decay. 
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N87-23978/6/GAR 

IMPACT DAMAGE 
Computer Simulations of 10-Km-Diameter Asteroid im- 
pacts into Oceanic and Continental Sites: Preliminary Re- 
sults on Atmospheric Passage, Cratering and Ejecta Dy- 
namics 
N87-23489/4/GAR 743,919 


IMPACT LOADS 
Experimental! Studies of Collision and Fragmentation Phe- 


nomena 
N87-23494/4/GAR 


IMPACTORS 
Experimental Evidence for Non-Proportional Growth of 
Large Craters. 
N87-23497/7/GAR 
IMPEDANCE MATCHING 


Ultra-Broadband impedance Matching Using Electrically 
Small Self-Complementary Structures, 
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IMPREGNATION 
Computer Controlled Resin impregnation for Composite 
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IMPROVEMENT 
Assessment and Evaluation of Combat Performance im- 


provements. 
N87-22675/9/GAR 741,993 
IMPULSE NOISE 
pm ee | Impulse frie Hemet, & 
lor Developing Valida' xposure Sta 
AD-Ate! 430/0/GAR 
IMPURITIES 
Atom Location Using Axial-Electr , 
0E87007658/GAR 744,322 


Measurement of Dopant Concentration and Lattice Posi- 
tion in — GaAs by Combined Particie-induced X-Ray 
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Positron Trapping Rate into Small Vacancy Clusters and 
t Substitutional Impurities, 
'7-196028/GAR 
IN-SITU GASIFICATION 


Hy oa Test Plan for an Underground Coal Gasifica- 
Experiment in the Triunfo Coal of Brazil. 
Debrobese GAR 743,176 


eee See 
‘ound Coal Gasification Applications. 
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IN VIVO ANALYSIS 
Tissue Culture Investigations into 


into Mechanisms o! _ 
mass Enhancement. Annual Report June 1985- ly 1986 
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INCINERATORS 


Safety Considerations for the Operation of a Thermal De- 
structor Unit for Chemical Surety Materiel 3'x' Items, 
AD-P005 384/3/GAR 743,754 


Evaluation Test on a Hospital Refuse incinerator at 
Cedars Sinai Medical Center, Los Angeles, California 
PB87-197604/GAR 


Incineration of Water Pollutants with Activated Char pa 
Coal, Wood, or Crop Residues in a System Designed to 
Produce Energy and Pyrolysis By-Product Chemicals 

PB87-201067/GAR 743, 407 


7S (Products of Incomplete Combustion) Analysis Meth- 


PB87-208955/GAR 743,385 


INCOME AND ELIGIBILITY VERIFICATION SYSTEM 
Welfare Eligibility: Deficit Reduction Act income Verifica- 


tion Issues. 
PB87-204210/GAR 
INCOMPRESSIBLE FLOW 
Zonal Models For incompressible Flows. 
AD-A181 494/6/GAR 
INCONEL 718 
Effect of Fr on Fatigue Crack Growth Rate of In- 
conel 718 at Hi emperature. 
AD-A181 548/9/GAR 743,581 
INDEXES (DOCUMENTATION) 
FDA (Food and Drug Administration) Surveillance index 
Updates. 
PB87-913200/GAR 
INDIA 
Research and Development in industry, 
India). 
PB87-204681/GAR 
INDIAN RESERVATIONS 


Electric Energy Conservation and Production Project: 
(Volume 2) 
DE87007411/GAR 
Energy Management, 4 Tribes: A Plan 
DE87007427/GAR 743,153 
Fond du Lac ey Resources within the Draft 
Area Recommendation Report. 
0E87007594/GAR 
INDICATORS 
Economic indicators Selected Countries, March Quarter 
1897 
AD-A181 501/8/GAR 
INDIUM 
Further Developments of the Metal Vapor/Alky! Radical 
Reaction. Synthesis of Tris(Trifiuoromethyl)indium and 
Bis(Trifiuorosilyl)Cobalt and Their Adducts 
AD-A181 347/6/GAR 
INDIUM PHOSPHIDES 
Flowing Afterglow Vapor Deposition for Microelectric Ap- 
plications. 
AD-A181 644/6/GAR 
INDOLES 


Mechanisms of Syncrude/Synfuel Degradation: Fourth 
and Final Report, October 1, 1984-December 31, 1986 


743,033 


~~ ee Model 
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INDOOR AIR POLLUTION 


Residential indoor Air Pollutants. 
DE87006185/GAR 743,357 


Measurement of sup 222 Rn and Its Relationship to Envi- 
ronmental Variables: Factors Contr Indoor Radon: 
Final Report for the Contract Period June 1, 1982 to 


— 31, 1986. 
DE87007769/GAR 743,360 


Field eS Comm. Fans for Mitiga indoor Air 
Quality Problems: Final Report. _ 
DE87007900/GAR 743,320 


Radon Monitoring Results from BPA'S Residential 
Weatherization Program. 
DE87008552/GAR 743,362 
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industrywide Studies Report of an In-Depth Survey at 
oe ame Corporation, Houston, Texas, July 14- 
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PB87-205852/GAR 743,768 


Toxicology of Dyes used in the Textile Industry. January 
1975-June 1987 (Citations from World Textile Abstracts). 
PB87-864229/GAR 743,812 


INDUSTRIAL ACCIDENTS 


Current Intelligence Bulletin 49. Injuries and Amputations 
Resulting from Work with Mechanical Power Presses. 
PB87-202792/GAR 743,457 


INDUSTRIAL HYGIENE 


Some Aspects of the New French Ri tion 
the Protection of Workers with Ri to the Hazards 
Explosive Activities from the Manufacturer's Point of 


View, 
AD-P005 313/2/GAR 743,749 


INDUSTRIAL MANAGEMENT 


ticular Respect to industrial 


Technology of Hard Coal Mining - an weed with Par- 
0DE87770084/GAR 743,963 


~~ MEDICINE 
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Penode Using 2 nee CEE AEED Model. 
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Effectiveness of TM 5-1300 Cubicles Added to Existing 
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Field Test to V the Coburn - Forster - Kane Equation, 
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System Safety Considerations for the Design of a Chemi- 
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Industrywide Studies Report of an In-Depth Survey at 
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INDUSTRIAL PERSONNEL 


; gg Heat Protection for Pyrotechnic Handlers of Mg 
lares, 
AD-P005 312/4/GAR 742,603 


INDUSTRIAL PLANTS 


Environmental Assessment: Sale of Segment O of the 
Oak Ridge Reservation to the City of Oak Ridge, Tennes- 


see. 
DE87007687/GAR 743,377 


INDUSTRIAL PRODUCTION 


Accident-Prone Risk-Factors in the Production of -_ 
technic Ammunitions ai 
AD-P005 311/6/GAR 


INDUSTRIAL TECHNOLOGY 


Reports of the Asahi Glass Foundation for industrial 
Technology, Vol. 49, 1986. 
PB87-200630/GAR 742,679 


INDUSTRIAL WASTE TREATMENT 


Effluent Treatment in the Paint and Coating Industry. Jan- 
uary 1980-July 1987 (Citations from Wi Surface Coat- 
Abstracts). 


7-863759/GAR 743,426 


Effluent Treatment in the Textile industry: Excluding 
Dyes. January 1983-June 1987 (Citations from World 
Textile Abstracts) 

PB87-864252/GAR 743,428 


INDUSTRIAL WASTES 


Wastewater Characterization and Hazardous Waste 
Survey, Hickam AFB, Hawaii 
AD-A181 345/0/GAR 743,368 


Superfund Record of Decision (EPA Region 1): Tinkham 
Garage, Londonderry, New Hampshire, September 1986. 
PB87-188389/GAR 743,380 


Superfund Record of Decision (EPA Region 4): Pioneer 
Sand Company, Warrington, Florida, September 1986. 
P887-188397/GAR 743.381 


Superfund Record of Decision (EPA Ri 5): Arrow- 
head Refinery, Duluth, Minnesota, Sapte 1986 


INFECTIOUS DISEASES 
Biochemical 
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eee & in Salmonella of Hazardous Wastes and 
Urine from Rats Fed These Wastes, 


PB87-203394/GAR 743,432 


INDUSTRY 


Industral Fuel Switching, 
DE87007957/GAR 743,142 
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a Se Se Load Conditions for a Satis- 
ted te Heat Subsection A.2.2. Energy Demand 
and Waste Heat Recovery in industrial Plants. 
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STRESS 
inelastic Strain Analogy for Piecewise Linear Computa- 
tion of Creep Residues in Built-Up Structures. 
N87-23995/0/GAR 743,575 


INERTIAL 


Potential for Reducing the Cost of a Heavy lon Accelera- 
tor for ICF: Final Report. 
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Infant Mortality in Delaware: A Statistical Analysis Based 
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INFANTS 
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in Tissues during Infectious Iliness: 
The ics of Infection and Exercise. 
AD-A181 7: /OIGAR 743,671 


Prostaglandin-Mediated Suppression of way A Hy- 
pom ya to Je omg Erythrocytes during ‘Babesia 
AD ATG! o1 700/5/GAR 743,703 


Field Trial in Chiapas, Mexico, of a Rapid Detection 
~~: - 4 nena he eens Vectors with Low Infec- 
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Inference E January 1975-July 1987 My = 
from the INSPEC. information Services for the Physics 


and Engi Communities Database). 
PB87-860803/ GAR 742.591 


INFORMATION CENTERS 


Proposal and Justification to Establish a Department of 


Defense Crew Ergonomics information Analysis 
Center Centar (CSERIAG) 
AD-A181 555/4/GAR 742,595 
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INFORMATION PROCESSING 
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Direct Access Spatial Position in Visual Memory. 2. 
Visual Location Probes. 

AD-A181 493/8/GAR 742,594 
Relationship of Late Positive ERPs (Event-Related Poten- 
tials), Age, ea at lee Sete © Coase 
conomically antaged Children, 

PB87-202909/GAR 742,554 


INFORMATION RETRIEVAL 


User's Guide to the Littoral Environment Observation Re- 


tneval System. 
AD-A181 672/7/GAR 742,776 


integrated ney Support System (ISS). Volume 5. 
=— Data Mode! Subsystem. Part 21. NODML ag 
ta Manipulation Language) Precompiler Generate 

Request Processor Product pened tpecheaton, 

AD-A181 709/7/GAR 743,477 
Overview of the Catalog Manager 

esis ey 744,460 
Development of a Prototype intelligent User interface 
Subsystem for NASA’ s (National Aeronautics and Space 


Administration's) Database Systems. 
N87-24098/2/GAR 742,968 


Content-Addressable Memory, 
PB87-196259/GAR 742,933 


Evaluation and Revision of the NIDR (National institute of 
Dental Research) Data information Vocabularies: Final 


Report. 
PB87-196804/GAR 743,482 


INFORMATION SYSTEMS 


Integrated Information Support System (IISS). Volume 5 
Common Data Model Subsystem. Part 1. COM (Common 
Data Model) Administrator's Manual. 

AD-A181 577/8/GAR 741,870 


Integrated Information Support System (liSS). Volume 5. 
Common Data Mode! Subsystem. Part 6. NDDL (Neutral 


INFRARED ASTRONOMY 


Data Definition La ) Processor Product Specitica- 
tion . Section 3.10.8 CPFONE through INITROL 
AD-A181 674/3/GAR 743,473 


Se ay Information Support System (l/SS). Volume 5 
Common Data Model lem. Part 6. NDDL (Neutral 
Data Definition La: Specifica- 
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AD-A181 705/5/GAR 742,949 


integrated information Support System (liSS). Volume 5 
Common Data Mode! Subsystem. Part 8. NDML (Neutral 
Data Manipulation Language) Programmer's Reterence 
AD-A181 706/3/GAR 743,474 
ay ey Support System (lISS). Volume 5 

Common Data yh Part 12. NDML (Neutral 
— Pawo oy ) Precompiler Parse Proce- 

Division Product tion. 
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= Manipulation Language) Request Product Specifica- 
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AD-A181 709/7/GAR 743,477 
Integrated Information Support System (lISS). Volume 5 
Common Data Model . Part 26. Distributed Re- 
quest Supervisor Development Specification. 
AD-A181 710/5/GAR 743,478 
be ney information Support on 6 o-. Volume 5. 
Common Data Model Subsystem. Part ta Aggrega- 
iors Development ’ 
ADAIO 711/3/GAR 743,479 
Livermore Risk Analysis Methodology: A Quantitative Ap- 
to of the Risk Associated with the 
ation of Information Systems. 
87006828/GAR 743,481 
Success or Failure of Management information Systems: 
heoretical 
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0E87007802/GAR 741,871 


Evaluation and Extension of TAE (Transportable Applica- 
tions Executive) in the Development of a User interface 


Na? De Se/SGAR ; 742,966 


Evaluation and Revision of the NIDR (National Institute of 
Dentai Research) Data information Vocabularies: Final 
PB87-196804/GAR 743,482 


Health information oe. December 1970-July 1987 
(Citations from the NTIS Database). 
7-864138/GAR 743,435 


Relational pm tee - he neg ‘*Y. As- 
pects. January 1983-July (Citations from Com- 
Database 


Paey-seast o/ Gar 743,483 


INFRARED ABSORPTION 


Thermal-infrared Spectral Observations of Geologic Ma- 
terials in Emission. 
N87-23425/8/GAR 743,907 


INFRARED ASTRONOMY 


Essays in Space Science. 
N87-24247/5/GAR 742,280 


infrared As! 
N87-24264/0/GAR 742,290 


Mass Star Formation in the Galaxy. 
Nav.24267/3/GAR 742,292 


Diffuse infrared Emission of the Galaxy: Large Scale 


Pr , 
N87-24268/1/GAR 742,293 


Origin of the Diffuse Galactic IR(Infrared)/Submm Emis- 
sion: Revisited after iras. 
N87-24269/9/GAR 742,294 


IRAS(intrared Astronomy Satellite) Colors of VLA (Very 
Large Array) identified Objects in the Galaxy. 
24271/5/GAR 742,296 


Star Fi homers of the Southern Galaxy 
N87-24273/1 1/GAR 742,298 


Redistribution of OB Star Luminosity and the Warming of 
Clouds. 


Nearby Molecular 
N87-24274/9/GAR 742,299 


Shock Heated Dust in 11551: L(IR) (infrared) Greater 
Than 20 Solar Luminosities. 
N87-24276/4/GAR 742,301 


Diffuse infrared Emission of the Galaxy: Large Scale 


Properties. 
N87-24279/8/GAR 742,304 


Large Scale Gas and Dust Distribution in the Galaxy: im- 
plications for Star Formation 
N87-24280/6/GAR 742,305 
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Correlation between the IRAS (infrared Astronomy Satel- 
lite) Infrared Cirrus at 60 or 100 Micrometers and Neutral 


Atomic sayy od in the Outer Galaxy 
N87-24281/4/GAR 742,306 


infrared Properties of Dust Grains Derived from IRAS (in- 
frared Astronomy Satellite) Observations 
N87-24283/0/GAR 742,308 


IRAS (Infrared Astronomy Satellite) Observations of the 
N87-24284/8/GAR 742,309 
Models for infrared Emission from IRAS (Infrared Aston- 
= Satelite) Galanes. 

24286/3/GAR 742,311 


CO Observations of Nearby Galaxies and the Efficiency 
of Star Formation. 
N87-24291/3/GAR 742,316 


Global Properties of the Nearby Spiral M101. 
N87-24309/3/GAR 742,334 


py wee the IRAS (infrared Astronomy Satellite) Colors 


Ne?2431 9 20313/5/GAR 742,338 


of Star Formation in Galaxies. 
742,345 


infrared Spectroscopy 
N87-24320/0/GAR 


Ultraluminous infrared Galaxies. 
N87-24327/5/GAR 


pony moe Infrared Spectroscopy 
N87-24328/3/GAR 742,353 


Using SIRTF (Space infrared Telescope Facility) to Study 
E ic Star Formation. 
N87-24359/8/GAR 742,384 


Soses Dehoenas of ONS Orbuits Aavesany Sut 
lite) Galaxies at 60 Micrometers. 
N87-24362/2/GAR 742,387 


Detector Arrays for Low-Background Space infrared As- 


tronomy 

N87-24378/8/GAR 742,402 
INFRARED DETECTORS 

Detector Arrays for Low-Background Space infrared As- 


tronomy 
N87-24378/8/GAR 742,402 


INFRARED FLARES 
Extreme Heat Protection for Pyrotechnic Handlers of Mg 


Flares, 
AD-P005 312/4/GAR 


INFRARED IMAGERY 
High Resolution Thermal infrared Mapping of Martian 
Channeis. 
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AD-A181 344/3/GAR 743,896 


743,715 


743,777 


744,062 


741,925 


LIDOCAINE 
Reduction of Experimental intracranial Hypertension by 
Lidocaine 
AD-A181 871/5/GAR 
LIFE (DURABILITY) 
Structural Analysis Demonstration of Constitutive and Life 


Models. 
N87-22780/7/GAR 742,867 


Environmental Degradation of 316 Stainless Steel in High 
Temperature Low Cycle Fatigue 
N87-24007/3/GAR 
LIFE SCIENCES 
NASA (National Aeronautics and Space Administration) 
Space/Gravitational Biology Accomplishments, 1986-87. 
N87-24063/6/GAR 744,522 
LIFE SUPPORT SYSTEMS 


Life Support Systems: Aircraft and Marine Applications. 
January 1970-July 1987 (Citations from the NTIS Data- 


base) 
PB87-864153/GAR 
LIGHT CURVE 
Asteroid Lightcurve Inversion. 
N87-23377/1/GAR 
LIGHT EMITTING DIODES 
Superiuminescent Diodes and Lasers. January 1975-June 
1987 (Citations from the INSPEC: Information Services 
for the Physics and Engineering Communities Database). 
PB87-864179/GAR 744,274 
LIGHT SCATTERING 
Issues in Numerical Calculations of Atomic Rayleigh 
Scattering Near E 
DE87006901/GAR 


LIGHT TRANSMISSION 
Atmospheric Transmission in the middie —— 
AD-A181 263/5/GAR 742,493 
LIGHTING SYSTEMS 
Energy and eed Efficiency Alternatives for Electric 


ial Buildings. 
Dee70bTTScrGAR GAR. 742,607 


ery Lighting Control with Personne! input Facility. 
Final Report. 
DE87751845/GAR 


LIGHTNING 
Givr. des Aeronefts (' of Aircraft) 
PB87203568/GAR — 

LIGNITE 


Weathering Effects on Structure and Reactivity of US 
Coals: Third Quarterly Report, 1986 
DE86015845/GAR 


Coal Pyrolysis in Fiat, 

7 — Report: 
and 

bes 004287 /GAR® 


Microbial Screening Test for 
-~ A Progress Report No. 9 for 


be87007684/GAR 743,210 


Study of Depolymerization and Cosieting Reactions in 
Coal Liquefaction: Sixth Quarterly Report for the Period 
December 1, 1986 to February 28, 1987 
0DE87008386/GAR 


LIMB BRIGHTENING 


Radiation Transport in Dust in Disk Geometry. Final 
Report, April 15, 1984-October 16, 1986 
742,278 


743,738 


743,564 


742,600 


742,234 


744,397 


742,613 


742,500 


743,193 


Flow Combustion Con- 
3, Coal Pyrolysis under Oxi- 


743,164 


le Degradation: Quar- 
Period January-March 


743,177 


N87-24157/6/GAR 


LIMB DARKENING 
lo: Comparison of Photometric Scans Produced by the 
Minnaert and Hapke Functions. 
N87-23436/5/GAR 742,121 
LIMESTONE INJECTION 
Experimental Study of Gas Use to improve the Lime- 
stone Injection Process for S02 Control on Utility Boilers 
PB87-209425/GAR 743,336 
LIMITERS 
Modeling, Analysis and Experiments for Fusion Nuclear 
Technology: FNT Progress Report: Modeling and Fi- 


NESSE 
DE87007965/GAR 
LINE SPECTRA 
Spectral Classification of Emission-Line Galaxies 
N87-24374/7/GAR 742,399 
LINEAR ACCELERATORS 
Experiments and Prospects for induction Linac Drivers 
0DE87006144/GAR 743,999 


Mechanical and Magnetic Alignment Techniques for the 
RADLAC-1i Linear Accelerator 
DE87006697/GAR 


RADLAC |i Accelerator Beam Experiments. 
DE87006700/GAR 744,386 


Design of the Accelerating Gaps for the Linear induction 
Accelerator RADLAC |! 
DE87007026/GAR 744,402 


Environmental Assessment: Continuous Electron Beam 
Accelerator —_. Newport News, Virginia 
DE87007730/GAI 


744,010 


744,384 


744,420 





LINEAR PROGRAMMING 
Equivalence of Dantzig’s Self-Dual Parametric ——- 
for Linear oo  ~ RR to Lemke's Algorithm for Linear 
Complementarity Problems Applied to Linear ——— 
AD-A181 498/7/GAR 43,634 
Projection Method for the Uncapacitated Facility Location 
Problem 
AD-A181 661/0/GAR 

LINGUISTICS 
Knowledge Representation in the PUPS Theory. 
AD-A181 553/9/GAR 

LININGS 
Liner Cooling Research at NASA (National Aeronautics 
and Space Administration) Lewis Research Center. 
N87-23624/6/GAR 742,837 

LIPID METABOLISM 
Some Parameters of Human Lipid Metabolism during An- 
tiorthostatic inesia and Their Correction. 
N87-23127/0/GAR 744,513 


Some Biochemical and at oy oe Changes in Rat 
Blood with Exposure to Variable Magnetic Field at intra- 
low Frequency 
N87-23141/1/GAR 

LIPIDS 
FY 1986 Aquatic Species Program: Annual Report. 
DE87001149/GAR 743,287 
Mechanisms for Radiation Damage in DNA. 
0E87008311/GAR 

LIPOPROTEINS 
Coronary Risk Factors in Aerospace Medicine 
N87-24078/4/GAR 

LIQUID COLUMN CHROMATOGRAPHY 
Development and Optimization of Methodologies 

of Complex Hydrocarbon Mixtures: Final Techn. 
for the Period 1 January 1983-31 December 


1986. 
DE87006394/GAR 742,646 
LIQUID FLOW 
Catastrophic Breakup of Liquid Jet by Subsonic Trans- 
verse Gas Stream. 
N87-23578/4/GAR 
LIQUID IONIZATION CHAMBERS 
Photosensitive Dopants for Liquid Noble Gases. 
PAT-APPL-6-880 628/GAR 
LIQUID METAL COOLED REACTORS 


Risk-Based Regulatory Evaluation Program ar 
DE87004778/GAR 744,047 


LIQUID NITROGEN 
Cost Effective Use of Liquid Nitrogen in Cryogenic Wind 


Tunnels. 
742,047 


743,505 


742,584 


743,659 


743,779 


744,530 


744,231 


744,434 


N87-23663/4/GAR 


LIQUID PHASES 
Pumped Two-Phase Heat Transfer Loop. 
PATENT-4 664 177 

LIQUID PROPELLANT ROCKET ENGINES 
Development of an integrated BEM (Boundary Element 
Mesh) for Hot Fluid-Structure Interaction 
N87-22799/7/GAR 

LIQUID VAPOR EQUILIBRIUM 
Regeneration of Refrigerated Methanol in Conditioning 
Gases from Coal 
PB87-208708/GAR 743,189 

LIQUID WASTES 
Feasibility of Energy Recovery for Heat Pump-Assisted 
District Heating and Cooling from the Metro Renton 
Wastewater Treatment Plant and Effluent Transfer 


System 
0E87007268/GAR 743,254 


Solvent Recovery and Reclamation. June 1970-July 1987 
(Citations from the NTIS Database) 
PB87-863940/GAR 

LIQUIDS 
Mutual Solubilities and Vapor Pressures for Binary and 
Ternary Aqueous Systems: Final Report 
DE87008008/GAR 

LITHIUM 
Organic Sonochemistry. New Ultrasonically Accelerated 
Reactions Involving Lithium. 
AD-A181 861/6/GAR 742,669 


impact of Oxidation and Reduction on the Leaching Po- 
tential of Trace Metals from Spent Oil Shale 
DE87008056/GAR 743,220 


National Technical Report (Matsushita Electric Industrial 
Company), Vol. 32, No. 5, October 1986. 
PB87-200820/GAR 743,105 
Ultra-Thin Paper Lithium Battery. 
PB87-200838/GAR 
1.5V-Class Li/CuO Battery. 
PB87-200846/GAR 
Lithium Batteries for Memory Backup. 
PB87-200853/GAR 

LITHIUM ALLOYS 
Modeling, Analysis and Experiments for Fusion Nuclear 
Technology: FNT Progress Report: Modeling and Fi- 


NESSE 

DE87007965/GAR 
LITHIUM ALUMINATES 

Measurements of Tritium and Helium in Fast Neutron Ir- 


radiated Lithium Ceramics Using High Temperature 
Vacuum Extraction 


743,262 


742,881 


743,387 


742,742 


743,106 
743,107 


743.108 


744,010 


KEYWORD INDEX 


DE87008382/GAR 
LITHIUM BATTERIES 


744,017 


Secondary Lithium Batteries, 
PB87-200911/GAR 
LITHIUM IODATES 
Thermal Fracture in Selected Nonlinear Optical Maoetate. 
DE87008213/GAR 44,263 
LITHIUM NIOBATES 


Thermal Fracture in Selected Nonlinear Optical —- 
0E87008213/GAR 44,263 


LITHIUM pret sangre 
schnlegy: FAT and Experiments for Fusion Nuclear 
Progress Report: Modeling and Fi- 
OE57007085/GAR 744,010 
Measurements of Tritium and Helium in Fast Neutron Ir- 
radiated Lithium Ceramics Using High Temperature 
Vacuum Extraction. 
0E87008382/GAR 
LITHIUM ZIRCONATES 
Measurements of Tritium and Helium in Fast Neutron Ir- 
radiated Lithium Ceramics Using High Temperature 


Vacuum Extraction. 
0E87008382/GAR 


LITHOGRAPHY 


Wi Independent Optical Lithography and Micros- 
copy a A Resolution 

AOATBI 480/5/GAR 744,245 
tron Radi- 


Report of the Second Workshop on Synchro 
ation yaa es Lithography, Held at Upton, NY 


on 25 August 1 
DEB 7002" SB/GAR 743,086 
1970-July 


Ultraviolet Sensitive Photoresists. January 
743,503 


743,114 


744,017 


744,017 


1987 (Citations from the U.S. Patent Database). 
PB87-863957/GAR 


LITHOSPHERE 
Failure Strength of | 


icy Lithospheres. 
N87-23357/3/GAR 


742,086 
Studies of Outer Planet Satellites, Mercury and Uranus. 

N87-23358/1/GAR 742,087 
Leas Structure on Venus from Tectonic Modelling 


of Compressional Features. 
NB? 23516/4/GAR 742,178 


Lithospheric Loading and Tectonics of the Lunar Irregular 

Mania. 

N87-23522/2/GAR 742,182 
LITIGATION 

Criteria for Blast Damage from Distant Gun Fire and Ex- 

plosions, 

AD-P005 327/2/GAR 
LIVER 


744,194 


Hepatobiliary Kinetics After Whole Body Irradiation 
AD-A181 OS) /7/GAR 743,673 


——— of Haemoglobin Haem into the Rat Hepatic 
Haemoproteins Trytophan Pyrrolase and Cytochrome P- 
450 


AD-A181 867/3/GAR 743,737 


LOAD DISTRIBUTION 
Recommendations: Load-Transfer Criteria for Piles in 


Clay. 
AD-A181 713/9/GAR 


LOADING MOMENTS 
Structural Dynamics System Mode! Reduction. 
N87-22727/8/GAR 
LOADING (ORDNANCE PROJECTORS) 
Control System for a Robotic Howitzer 
AD-A181 366/6/GAR 
LOADING RATE 
eats Rate Effects on the One-Dimensional Compress- 
ibility of Four Pi Saturated Soils 
AD-A181 388/0/GA\ 
LOANS 
Small Businesses: Financial and Technical Assistance. 
June 1983-June 1987 (Citations from the Management 
Contents Database) 
PB87-864203/GAR 742,643 


LOBSTERS 
Species Profiles: Life Histories and Environmental Re- 
ements of Coastal Fishes and invertebrates (South 
lorida) - Spiny Lobster 
AD-A181 586/9/GAR 


LOCAL AREA NETWORKS 


Applicability of Army Automation Security Guidance to 
Local Area Computer Network Security 
AD-A181 462/3/GAR 742,994 


Digital Autonomous Terminal Access Communication 
(DATAC) System. 
N87-22610/6/GAR 742,005 


pam for Broadband Token Passing Bus inter- 
operability Testing, 
PB87-195327/GAR 742,932 


IBM System Network Architecture: Market Aspects. Janu- 
ary 1983-July 1987 (Citations from The Computer Data- 


base) 
PB87-863999/GAR 742.902 


Token + 5 Networks: Market Assessment. January 
1983-July 1987 (Citations from The Computer Database) 


742,777 


744,353 


744,210 


742,801 


744,069 


LOGISTICS MANAGEMENT 


PB87-864013/GAR 742,938 


Fiber Optic Local Area Networks: Market Aspects. Janu- 
ary 1983-July 1987 (Citations from The Computer Data- 


base). 
PB87-864336/GAR 
LOCAL GOVERNMENT 


742.939 


= Texas) Final Report October 1, 1985-October 31, 
PB87-197406/GAR 744,560 


gency Fenn for Research-Based Local Emer- 
Bpe7.206280/GAR 744,562 


LOCAL GROUP (ASTRONOMY) 
Neutral Hydrogen and Star Formation in Irregular Galax- 


es. 
N87-24302/8/GAR 
LOCKING (ELECTRONICS) 


Millimeter-Visibie —_ Locking and Testing. 
AD-A181 352/6/ in “ 743,080 


LOG PERIODIC ANTENNAS 
Log-Periodic Array of Monopole-Siot Elements, 
AD-P005 413/0/GAR 
LOGARITHMS 
integra’ a Logarithmic Semilogarithmic Piecewise 
Unesr PED {Pouer Special Deneityy Plot of @ Random 
Variable X(T). Part 1. 
N87-24126/1/GAR 
LOGIC CIRCUITS 
OCCAM (Orifice-Controlied Canister Munition) gaa 
R/D Status Report (2nd): September-November 1986. 
AD-A181 292/4/GAR 
LOGISTICS 


Army Master Data File (AMDF): Army Retrieval Microform 
— _—. and interchangeable and Substitute (| 


and S) Group Data. 
PB87-191896/GAR 
LOGISTICS MANAGEMENT 


Systems Analysis and Design Proposal for the Supply 
"s Plant and Minor Property Process at the 


Department 
Naval Posen School 
AD-A181 376/5/GAR 743,819 


Defense integrated Data —- (DIOS) Procedures 
Manual. Volume 14. Reports and Statistics. Change 9. 
PB87-207973/GAR 743,839 


Defense integrated Data ~~ (DIDS) Procedures 
Manual. —— 16. Logistics Remote Users Network. 


PB87- 507981 /GAR 743,840 


Defense integrated Data System (DIDS) Procedures 
Manual. adhe General and Administration intorma- 


tion. Cha 
PBa7. 207 GAR 743,841 


Defense integrated Data System (DIDS) Py ang 
Manual. Volume 7. Establish/Maintenance of Organiza- 
ne a ae MOSS Screening Master Address 


PB87- /GAR 743,842 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 2. Multiple Application Procedures. 


Change 7 
PB87-208013/GAR 743,843 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 10. Multiple —a Reterences/in- 
structions/Tables and Grids. Change 2 

PB87-208021/GAR 743,844 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 13. Materiel Management Decision Rule 


Tables. Change 3 
PB87-208039/GAR 743,845 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 12. Data Element Dictionary and Giossa- 


oft Mn > Change 3 
7-208567/GA 


742,327 


743,031 


743,627 


742,917 


743,837 


743,846 


Defense integrated Data System (DIDS) Procedures 
Developmen 


Manual. Volume 3 t and Maintenance of 
item Logistics Data Tools. Change 5 


PB87-208716/GAR 743,847 


Defense integrated Data System (DIDS) iy 
Manual. Volume 11. Edit/Validation Criteria. C 
PB87-208724/GAR “3, 848 


Defense integrated Data System (DIDS) Procedures 

Manual. Volume 8. Document identifier Code (DIC) input/ 

Output (1/0) a (Fixed Length). Change 7 
PB87-208864/GAR 743,849 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 5. Data Bank interrogations/Search 


Change 3 
PB87-209185/GAR 743,850 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 6. Supply Management. Change 4 
PB87-209201/GAR 743,851 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 9. Document identifier Code (DIC) input/ 
Output (1/O) Formats (Variable Length). Change 7 


PB87-209458/GAR 743,852 
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LOGISTICS PLANNING 


Logistics in Combat Support Doctrine. 
AD-A181 419/3/GAR 743,821 


Functional Alignment of the on a a Logistics Plans 

Division in the Stra’ Air Comma - 

AD-A181 535/6/GA 743,826 
LOOMS 

rae of Angular Weaving for Turbine Compo- 

AD-Ai81 510/9/GAR 742,821 
LOOP ANTENNAS 

Inexpensive Relatively Broadband Multi-Purpose Anten- 

na, 

AD-P005 412/2/GAR 743,030 
LORAN C 

investigation of Aw Transportation Technology at Massa- 

chusetts Institute of Technology, 1984 

N87-22605/6/GAR 741,962 

Awcraft Approach Guidance Using Relative LORAN-C 

rare 

N87-22606/4/GAR 741,963 


Probabilistic Modeling of LORAN-C for Nonprecision Ap- 
Nav. 22607/2/GAR 741,964 
investigation of Aw Transportation Technology at Ohio 


984 
N8?.22609/8/GAR 741,966 


LORAN-C Approach Considerations. 
N87-22612/2/GAR 741,967 


Satellite Surveying for a LORAN-C Nonprecision Ap- 

Nie7-22613/0/GAR 741,968 

Processor-Controlied Timing Module for LORAN-C Re- 

cerver 

N87-22616/3/GAR 742,007 

agate System to Compute Magnetic 

aria’ 

N87-22617/1/GAR 743,995 
LOS ANGELES (CALIFORNIA) 

Manpower Program Model for Health Related Profes- 

sions. 

PB87-190583/GAR 743,444 
LOSS OF COOLANT 

eee eps and Tash Une t ig teen typeger 

PATAPPLE APPL.6-872 716/GAR 742,817 
LOUISIANA 


of Thematic Mapper Data to 
peg A OY A 


Improve 

Thew influence on the 

ent Fishenes. 

N87-24012/3/GAR 
4 ese 


Productivity of Estuarine-Depend- 
742,066 


to Support F-14A Low Altitude 


~-- T 
Angle of Attack Flight Testing. 
raph ange ot Ana 742,095 


LOW GRAVITY MANUFACTURING 


Analytical Determination of Station Response to 
Crew Motion and Design of System for Mi- 


ree 
N87-22752/6/GAR 744,456 


 Roteg Ooty 9 


of Food Intakes by individuals (CSF): 
One Oars F intake Data for Low income Women 
and Thew Children 1-5 Years of Age, 1985. 
PB87-197158/GAR 743,711 


LOW LIGHT LEVEL VIEWING 
Devices. January 1970-July 1987 (Citations 
) 


743,071 


Hormonal and Metabolic Status of Man in the Extreme 


North 
N87-23139/5/GAR 
LOWER HYBRID HEATING 


RF Heating and Current Drive Experiments on the Aicator 
C and Versator |i Tokamaks. 
0E87007928/GAR 744,008 


LUBRICANTS 


743,791 


Monitoring of Engine Lubricants for Fuel Di- 
lution and Water Content 
AD-A181 287/4/GAR 743,565 
LUBRICATING OILS 
Lubricating Oil Analysis for Wear Monitoring. January 
1970-July 1987 (Citations from the NTIS Database) 
PB87-864112/GAR 743,513 
LUMBER 
Kerto-Laminated Veneer Lumber Truss, 
PB87-196648/GAR 


LUMBERING 
Influence of Forest and ny > 
Anadromous Fish Habitat in oe 
Proc Mills and 
PB87- 29/GAR 
LUMBERS 


Production, Prices, E 
Forest Industries, Fourth 


742,616 


743,332 


. and Trade in Northwest 
1986 


KW-62 VOL. 87, No. 19 
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PB87-200366/GAR 


LUMINOSITY 
Shock Heated Dust in 11551: 
Than 20 Solar Luminosities. 
N87-24276/4/GAR 


Far-infrared Properties of Cluster Galaxies. 
N87-24305/1/GAR 742,330 


Modelling the IRAS (infrared Astronomy Satellite) Colors 
Galaxies. 


oft ‘ 
N87-24313/5/GAR 


LUNAR COMPOSITION 


Chemical and Petrological Mode! of the Lunar Crust. 
N87-23408/4/GAR 742,101 


Atlas of Reflectance Spectra of Terrestrial, Lunar and 
Meteoritic Powders and Frosts from 92 to 1800 nm. 
N87-23427/4/GAR 743,908 


Information for the Moon: Some Charac- 
teristics of Current Near-IR Spectra (Telescopic and Lab- 


oratory). 

N87-23429/0/GAR 742,114 
Preliminary Results of Spectral Reflectance Studies of 
Tycho Crater 
N87-23430/8/GAR 


LUNAR CRUST 
Global Petrologic Variations of the Moon: A Ternary-Dia- 


omy Approach. 
7-23407/6/GAR 


743,884 


L(IR) (infrared) Greater 
742,301 


742,338 


742,115 


742,100 


Chemical and Petrological Model of the Lunar Crust. 
N87-23408/4/GAR 742,101 


pa ne et Stratigraphy of Crustal Material from Near- 
infrared 
N87- 23550/4/GAR 742,217 


LUNAR DUST 


Atlas of Reflectance men of Terrestrial, Lunar and 
Meteoritic Powders and Frosts from 92 to 1800 nm 
N87-23427/4/GAR 


743,908 
LUNAR EVOLUTION 
See One Catan Proczenen in Cape emp Pape 


Formation. 
N87-23387/0/GAR 


Dynamical Constraints on the Origin of the Moon. 
N87-23388/8/GAR 742,270 


Implications of Convection in the Moon and the Terrestri- 
al Planets. 
N87-23406/8/GAR 


742,269 


742,099 
Chemical and Petrological Model of the Lunar Crust. 
N87-23408/4/GAR 742,101 

LUNAR GEOLOGY 
Global Petrologic Variations of the Moon: A Ternary-Dia- 


= Approach. 
'7-23407/6/GAR 742,100 


Preliminary Results of Geologic and Remote Sensing 

Studies of Rima Mozart. 

N87-23431/6/GAR 742,116 
— GRAVITATION 

unar Science from Lunar Laser Ranging. 

ner. (87-23989/6/GAR 
LUNAR LANDING SITES 

New Very Resolution Radar Studies of the 

N87-23441/5/GAR 


wo — FIELDS 
by a ag pe pa ae oe (MAGCONS) Antipo- 
to panty 
N87-23405 ven 


742,098 
LUNAR MANTLE 
implications of Convection in the Moon and the Terrestri- 


al Planets. 
Ne?. 23406/8/GAR 


LUNAR MAPS 
Global Petrologic Variations of the Moon: A Ternary-Dia- 
am Approach 
7-23407/6/GAR 
Resolution Radar Map of the Moon 
'7-23442/3/GAR 
LUNAR MARIA 
eats Loading and Tectonics of the Lunar Irregular 


N87- NB?.29522/2/GAR 


LUNAR RANGEFINDING 
Lunar Science from Lunar Laser Ranging 
N87-23389/6/GAR 
LUNAR RETROREFLECTORS 
Lunar Science from Lunar Laser Ranging 
N87-23389/6/GAR 
LUNAR ROCKS 
Global iene Variations of the Moon: A Ternary-Dia- 
am Approach 
7-23407/6/GAR 
LUNAR ROTATION 
Lunar Science from Lunar Laser Ranging. 
N87-23389/6/GAR 
LUNAR SOIL 
Global omage Variations of the Moon: A Ternary-Dia- 
am Approac’ 
7- 28807 6/GAR 


742,239 


Moon. 
742,126 


742,099 


742,100 


742,127 


742,182 
742,239 


742,239 


742,100 


742,239 


742,100 


Compositional information for the Moon: Some Charac- 
teristics of Current Near-IR Spectra (Telescopic and Lab- 


oratory) 

N87-23429/0/GAR 
LUNAR SURFACE 

Lunar Sngpetnaien Concentrations (MAGCONS) Antipo- 

dal to You 74 impact Basins. 

N87-23405/0/GAR 742,098 


Photometric Properties of Lunar Terrains Derived from 
Hapke’s Equation. 
N87-23432/4/GAR 


New Very High Resolution Radar Studies of the — 
N87-23441/5/GAR 12.126 


High Resolution Radar Map of the Moon. 
7-23442/3/GAR 


Landform identification: Lunar Radar images. 
N87-23443/1/GAR 742,128 


estegeptis Constraints on the Origin of Lunar Wrinkle 
NO 23521/4/GAR 742,181 
aaa Loading and Tectonics of the Lunar Irregular 


jaria. 
N87-23522/2/GAR 
Unified Lunar Control Network. 
N87-23552/9/GAR 

LUNGS 
Interpretation of Early Lesions in the Mouse Lung: Fibro- 


fEsres and Tumorigenesis. 
87005329/GAR 743,716 


Evaluation of Effect of Positive intrapulmonary Pressure 

on Fi ‘atory Function of Man. 

N87-23134/6/GAR 744,520 
LURGI PROCESS 

Coal Gasification Via the Lugs Process: Topical Report: 

Volume 2, Production of gFG (Industrial Fuel Gas). 

DE87001009/GAR 743,163 
LYMPHOCYTES 

Regulation of the In vitro Presentation of Minor Lympho- 

cyte Stimulating Determinants by Major Histocompatibility 

x-Encoded Immune Response Genes. 

AD-A181 808/7/GAR 743,704 

Stimulation of T Cells through the CD3/T-Cell Receptor 

Complex: Role of C Calcium, Protein Kinase C 

Transiocation, and of pp60(c-src) in the 

Activation Pathway. 

AD-A181 866/5/GAR 743,674 


CD5 Antibodies increase Intracellular lonized Calcium 
Concentration in T Cells. 
AD-A181 870/7/GAR 743,705 


immunoultrastructural Studies of Human NK (Natural 
Killer) Cells. 1. Ultracytochemistry and Comparison with T 


Cell Subsets. 
AD-A181 875/6/GAR 743,656 


Mechanisms of immunity to Rickettsial Infection: Charac- 

terization of a Cytotoxic Effector Cell. 

AD-A181 876/4/GAR 743,706 
Lysis 

Immunoultrastructural Studies of Human NK (Natural 

Killer) Cells. 2. Effector-Target Cell Binding and Phagocy- 


tosis. 
AD-A181 874/9/GAR 


M-55 DETONATORS 
Automated M55 Detonator Production Equipment 
Volume 2. Appendixes 
AD-A181 727/9/GAR | 
M51 GALAXY 
Spates and Kinematics of the Molecular Spiral Arms in 


1 
N87-24312/7/GAR 
M81 GALAXY 
Arp Ring: Galactic or Extragalactic. 
N87-24282/2/GAR 
M82 GALAXY 
Molecular Gas in the Starburt Nucleus of M82. 
N87-24321/8/GAR 
Dust Scattered Halo in Starburst Galaxy M82 
N87-24334/1/GAR 
M83 GALAXY 
Efficient Star Formation in the Bright Bar of M83. 
N87-24310/1/GAR 
MACH NUMBER 
Supersonic Through-Flow Turbofan for High Mach Pro- 
pulsion. 
N87-23626/1/GAR 
MACHINING 


Recycle Process for Depleted Uranium Machining Chips 
by Vacuum Induction Remelt 
AD-A181 650/3/GAR 743,500 


Efficient Metal Forming and Machining (7th Seminar) 
(Doeltreffende Metaalvorming en-Masjinering (7de Semin- 
aar)) 

PB87-198164/GAR 


MACROPROGRAMMING 


improving Productivity with a CCC Tool Kit 
DE87007507/GAR 


742,114 


742,117 


742,127 


742,182 


742,211 


743,655 


744,132 


742,337 


742,307 


742,346 


742,359 


742,335 


742,839 


743,462 


742,956 





MAGAZINES (ORDNANCE) 
Klotz-Club Tests in Sweden, 
AD-P005 334/8/GAR 744,198 


Underground Ammunition Storage Magazines: Blast Ef- 
fects from Accidental Explosions, 
AD-P005 335/5/GAR 744,149 


Review of Recent Lightning-Related Magazine Deflagra- 
tions, 

AD-P005 346/2/GAR 744,150 
Blast Loading on Above Ground Barricaded Munition 


Stor Magazines - li, 
AD- 2005 369/4/GAR 744,165 


ESKIMO (Explosive Safety Knowledge Improvement Op- 
eration) Vil Test Results, 
AD-P005 370/2/GAR 744,166 


Velocity Measurements of Acceptor Wall Fragments from 
the Mass Detonation of a Neighboring Aboveground Bar- 
ricaded Munition Storage Magazine Model, 

AD-P005 379/3/GAR 


MAGELLANIC CLOUDS 


Star Formation in the Magellanic Clouds. 
N87-24288/9/GAR 742,313 


IRAS (infrared Astronomy Satellite) and Ground-Based 
Observations of Star Formation Regions in the Magel- 
lanic Clouds. 

N87-24296/2/GAR 


Star Formation in the Large Magellanic Cloud. 
N87-24297/0/GAR 742,322 


infrared Emission and Excitation in LMC (Large Magel- 

lanic Cloud) Hi! Regions. 

N87-24298/8/GAR 742,323 
MAGMA 


Studies of Fluid Instabilities in Flows of Lava and Debris. 
N87-23479/5/GAR 742,161 


MAGNESIUM 
impact of Oxidation and Reduction on the Leaching Po- 


tential of Trace Metals from Spent Oil Shale. 
DE87008056/GAR 743,220 


MAGNESIUM HYDROXIDES 
Additive Enhancement of Pressure-Hydrated Lime for 
Control of SO sub 2 /NO/sub X/ Emissions. 
DE87008020/GAR 


MAGNETIC DIPOLES 
Harmonic-Error-Analysis Measurements of Dipole and 
Quadrupole Magnets at Lawrence Berkeley Laboratory. 
DE87006937/GAR 744,399 
MAGNETIC FIELDS 
Micro-Computer-Based System to Compute Magnetic 


Variation 
N87-22617/1/GAR 743,995 


Some Biochemical and | Changes in Rat 
Blood with Exposure to Variable netic Field at infra- 
low Frequency 

N87-23141/1/GAR 743,659 


Mechanisms for the Circular Polarization of —aee 
OH Masers in Star-Forming Regions and the Inferred 
Magnetic Fields. 
N87-24277/2/GAR 


MAGNETIC MOMENTS 
Magnetic Moments of Co Substituted Y sub 2 Fe sub 14 


DE87008026/GAR 744,326 


Moment Distribution in Amorphous Magnetic Ribbons by 
Mossbauer Measurements. 
PB87-197976 


MAGNETIC RESONANCE IMAGING 
Poster Papers at Society of Magnetic Resonance in Med- 
icine, Montreal, 1986. 
PB87-204731/GAR 


Texts of invited Talks, Socie 
its: Fast Scan MRI (Magnetic 
and QC Methods. 
PB87-204749/GAR 


MAGNETIC STORMS 
Application of the ‘Blast Waves in the Solar Wind’ Con- 
cept to Major Interplanetary Shocks During the Solar 
Maximum Year (SMY). 
AD-A181 541/4/GAR 742.248 
Kilometric Type |! Radiation from interplanetary Shocks 
Interpretation of Voyager Results 
AD-A181 564/6/GAR 
MAGNETIC SURVEYS 
Lunar Magnetization Concentrations (MAGCONS) Antipo- 
dal to Young Large Impact Basins 
N87-23405/0/GAR 
MAGNETIC SUSCEPTIBILITY 
Initial Susceptibility Studies of Rapidly Solidified Monel 
PB87-197984 744,343 
MAGNETITE 
Fischer-Tropsch Slurry Phase Process Variations: Quar- 
terly Report for Period January 1, 1987 to March 31, 
1987 
DE87008302/GAR 
MAGNETOHYDRODYNAMIC WAVES 
Physics of the Inner Heliosphere: Mechanisms, Models 


and Observational Signatures. Semiannua! Report, May 
1, 1986-April 30, 1987 


744,204 


742,321 


743,217 


742,302 


744,342 


742,574 


Presentations and Exhib- 
esonance Imaging). Coils, 


742,575 


742,250 


742,098 


743,175 


KEYWORD INDEX 


N87-24387/9/GAR 


MAGNETOHYDRODYNAMICS 
Origin of Polarity Asymmetries in the History of the Geo- 


tic Field. 
N87-23401/9/GAR 743,905 


Magnetic Fiares in the Protoplanetary Nebula and the 
of Meteorite Chondrules. 
N87-23402/7/GAR 742,272 
MAGNETOMETERS 


Magnetometers. January 1970-June 1987 (Citations from 
the U.S. Patent Database). 
PB87-863692/GAR 743,100 


MAGNETOSPHERE 
Effect of Double Layers on Magnetosphere-lonosphere 
N87-23921/9/GAR 742,417 


pany for Double Layers in the Earth's 
- 2s Magnetos- 
N87- 03328/4/GAR 742,421 


Progri = Pe E Photon De- 
am in article and gh nergy 

tector T . Semiannual Report, September 1986- 
March 1987. 
N87-24166/7/GAR 742,279 


Megpeteesiares of the Outer Planets. 
N87-24248/3/GAR 


MAGSAT SATELLITES 


Mage aphy. 
N87-24039/6/GAR 
MAINTENANCE 

Evaluat the Efficiency of RPMA (Real Property Mainte- 

nance rh bed in the Air Training Command. 

AD-A181 384/9/GAR 743,820 


Parks and Recreation: Maintenance Costs and Visitor 

Days at Two Recreation Areas. 

PB87-207726/GAR 744,566 
MAINTENANCE MANAGEMENT 


Evalua’ 0 ey SO Fad Capea ae 
nance ye ) in the Tactical Air Command nengee 


742,403 


742,281 


743,935 


AD-A181 441/7/GAR 


Using the Air Force Maintenance Data Collection System 
Data to Identify Candidates for improvement in Reliability 


and mayors? 
AD-A181 464/9/GAR 741,979 


MAIZE 
Organization “Ss the R Chromosome Region in Maize: 
Report of Pr 
DE87007966 GAR 743,688 
MALARIA 
Field Trial in Chiapas, Mexico, of a Rapid Detection 
Femy oA laf Malaria in Anophiline Vectors with Low infec- 


AD Ate! 877/2/GAR 743,676 
Scientific Literature Review: Discussion of Factors which 


. Vaccine Immunogens. 
PB87-209219/GAR 


MAMMALS 
Single-Electrode Voltage Clamp in Mammalian Electro- 


AD-A16? 785/7/GAR 743,694 


MAN COMPUTER INTERFACE 


UC (UNIX Consultant). A Progress Report. 
AD-A181 389/8/GAR 


Productivity Engineering in the UNIX Environment. 
AD-A181 715/4/GAR 


User Interface Technology Survey. 
AD-A181 852/5/GAR 


Overview of the Land Analysis System (LAS) 
N87-23168/4/GAR 742,929 


Development of a Prototype intelligent User interface 
Subsystem for NASA’ s (National Aeronautics and Space 
Administration's) Scientific Database Systems. 
N87-24098/2/GAR 


MAN MACHINE SYSTEMS 
Supervisory Manipulation for Assembling Mechanical 


Parts While iting for Relative Motion. 
AD-A181 415/1/GAR 744,442 


Experimental yo ge of the Short-Period Require- 
ments of MIL-F-8785C. Volume 2. 
AD-A181 475/5/GAR 742,004 


Proposal and Justification to Establish a Department of 
Defense Crew _ Ergonomics information Analysis 
Center (CSERIA\ 

AD-A181 355/4/QAR 742,595 


MANAGEMENT 
Training for itive Complexity 
AD-A181 828/5/GAR 742,551 
Success or Failure of Management Information Systems: 
A Theoretical Approach 
0DE87007802/GAR 741,871 


ORNL (Oak Ridge National Laboratory) Direct Purchase 
Information System (DPS): User's Manual 
DE87008545/GAR 741,872 


Risk Analysis and Management. April 1984-July 1987 (Ci- 
tations from the Engineering index Database) 


743,708 


742,942 
742,950 


742,954 


742,968 


MANUAL CONTROL 


PB87-863981/GAR 


MANAGE"‘ENT INFORMATION SYSTEM 
ORNL (Oak Ridge National Laboratory) Direct Purchase 
Information System (DPS): User's Manual 
DE87008545/GAR 

MANAGEMENT INFORMATION SYSTEMS 
Application of a Database System for Korean Military 


Personnel Menegamant 
AD-A181 663/6/GAR 741,897 


Success or Failure of Management information Systems: 
A Theoretical Approach. 
DE87007802/GAR 


pao | Clinical Costs, FY86, 4th Edition, 
PB87-203550/GAR 


MANAGEMENT METHODS 
Crew Coordination Concepts: Continental Airlines CRM 
(Cockpit Resource Management) Training. 
N87-22642/9/GAR 742,526 


MANAGEMENT PLANNING 
Small Businesses: Financial and Technical Assistance. 
June 1983-June 1987 (Citations from the Management 
Contents Database). 
PB87-864203/GAR 

MANAGEMENT SYSTEMS 
Army ADP System: ~~ a for Proposals Did Not 

Unduly Restrict 

PB87-204301/GAR 741,886 


internal Controls: Defense Fuel Say Cuewe Record- 


p8e7 207763 TORR — 741,873 


MANCOMPUTER INTERFACE 
TAE (Transportable Applications Executive) Plus: A Con- 
ceptual View of TAE in the Space Station Era. 
N87-23157/7/GAR 


Evaluation and Extension of TAE ee aa 
tions Executive) in the Development of a User Interface 


NB?.291 58/ Sean” 742,966 


NASA (National Aeronautics and Space Administration) 
Planetary image Facility Image Retrieval and 


Regional 

N87- 23160/1/GAR 744,443 

SOT (Solar Optical Telescope): A bee ee owe me 
TAE (Transportable Applications E 

cain ~ /9/GAR a>) 459 


Second Generation Comprehensive Helicopter 
Analy Fans A High Productivity Software Develop- 


Environment. 
NS7-23162/7/GAR 742,967 
a ae Subsystem. Version 1: A User's 
E 
Nor-23%e 23164/3/GAR 742,992 


741,888 


741,872 


741,871 


743,448 


742,643 


744,457 


Land Analysis System Display Modules 


Development of 

N87-23169/2/GAR 
MANGANESE 

Studies of Photosystem |! 


DE6700626 ‘can 


ingest af Gttuien ond Regeaten ob So Lantiaye- 


743,986 


Using Artificial Donors: 


743,294 
tential of Trace Metals from Spent Oil Sha! 
0E87008056/GAR 

MANGANESE ORE DEPOSITS 


PEEPS. Om 
7-203519/GA 


MANGROVE FORESTS 
mony in the Le wed Forest Fish ‘Rivulus marmora- 


“+* ca to Hydrogen Sulfide 
PB87. 121 2980/GA 743,425 
MANIPULATORS 


743,220 


743,968 


ition for Assembling Mechanical 
Parts While Compensating for Relative Motion 
AD-A181 415/1/GAR 744,442 


ow Studies of Joint Flexibility for PUMA 560 


AD Ate 451/6/GAR 743,464 
Computer ny of a Rotational Single-Element 
Flexible Spacecraft 

AD-A181 798/0/GAR 
MANPOWER 


744,481 


Civilian Manpower Statistics, First Quarter, FY-87 
AD-A181 473/0/GAR 741,894 


AFHAL (Air Force Human Resources Laboratory) FY 86 
Annual Report 

AD-A181 732/9/GAR 741,899 
Alignment of Manpower Requirements with Procurement 
Workload. 

AD-A181 736/0/GAR 743,832 


Fea Study to Forecast Procurement Workload for 
MACOMS (Major Commands) 
AD-A181 737/8/GAR 743,833 


Navy Manpower: Squadron Manpower Program Needs 
improvement 
PB87-195673/GAR 


MANUAL CONTROL 


Computer Simulation Studies on Human Control Reliabil- 
ity in Manual Aircraft Control: The Origin of Pio. 
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741,913 


October 1, 1987 





N87-23644/4/GAR 742,013 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 16. Logistics Remote Users Network. 


Change 1 
PB87-207981/GAR 743,840 


MANUFACTURING 


Vented Suppressive Shielding in Pyrotechnic Operations, 
AD-P005 322/3/GAR 744,144 


Technology ‘86: Technology Transfer Program: Annual 
DE87005219/GAR 741,933 


industrial Fuel 
0E87007957/GAR 743,142 


Technical gd of Hamburg-Harburg. Research 


Report 1980-1983 
0E87751724/GAR 743,514 


USSR Report: and Equipment. 

N87-23570/1 Gah 743,485 

U.S. Sate cnt few wine A Roatan in 
Report 


- Special 

-196762/GAR 743,502 
U.S. Manuf at a Crossroads: Surviving and Pros- 
penng in a More Global Economy, 

7-196770/GAR 742,640 
Research and Development in industry, 1984-85 (in 

India). 

P887-204681/GAR 742,637 


MANUFACTURING CONTROL SYSTEMS 


743,491 


Galilean Satellite Geological Mapping Program, 1986. 
N87-23544/6/GAR 742,203 


irregularly Shaped Satelit 
NO? DSNS/S/GAR y 


Nev Se5a6/1 GAR” 742,205 


1’ Agee of the 1:2,000,000-Scale Topo- 
Ris?-23548/7/GAR 742,207 


NST zaEA/S/GAR a 
Ndr seco 


‘ol Network of Mars: October 1986. 
N87- Nar aes1/ /GAR 


Unified Lunar Control Network 
N87-23552/9/GAR 


Control Networks of the Satellites of Jupiter. 
N87-23553/7/GAR 

Microvax-Based Data Management and 
System for the  _rm Planetary Image Facilities 
N87-23554/5/GA 


742,204 


742,208 
742,209 
742,210 
742,211 


742,212 
Reduction 
742,213 


Martian Terrains. 
N87-23555/2/GAR 742,214 


MARINE BIOLOGY 


Pr Inventory of Planktonic and Benthic Orga- 
misms at Times Beach: Short Communication, 
AD-A181 436/7/GAR 743,370 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates, North 
Atlantic, Mid-Atlantic. South Atlantic, South Florida, Gulf 
of Mexico, Pacific Southwest and Pacific Northwest. 

AD-A181 578/6/GAR 744,061 


Species Profiles: Life Histories and Environmental Re 
ements of Coastal Fishes and Invertebrates (Pacific 


it) - California 
AD-A181 579/4/GAR 744,062 
Species Profiles: Life Histories and Environmental Re- 


quirements 
Atlantic) - Alewife/Biueback Herring. 
AD-A181 580/2/GAR 744,063 


Species Profiles: Life Histories and Environmental Re- 
of Coastal Fishes and Invertebrates (North 


Atlantic) - American 
AD-A181 581/0/GAR 744,064 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (North 
Atlantic) - Sea 

AD-A181 582/8/GA 744,065 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Atlantic) - American Oyster 

AD-A181 583/6/GAR 744,066 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Gulf of 
Mexico) - American Oyster 

AD-A181 584/4/GAR 744,067 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Gulf of 
Mexico) - Black Drum 

AD-A181 585/1/GAR 744,068 
Species Profiles: Life Histories and Environmental Re- 


ana of Coastal Fishes and invertebrates (South 
lorida) - Spiny Lobster 
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AD-A181 586/9/GAR 744,069 


Species Profiles: Life Histories and Environmental Re- 

every He of Coastal Fishes and Invertebrates (South 
tted Seatrout. 

AD AISI SSirrican 744,070 


Species Profiles: Life Histories and Environmentai Re- 
—. of Coastal Fishes and Invertebrates (South 
lorida) - Southern, Gulf, and Summer Flounders 

AD-A181 588/5/GAR 744,071 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Pacific 
Northwest) . Steelhead Trout 

AD-A181 589/3/GAR 744,072 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest)-Dungeness Crab 

AD-A181 590/1/GAR 744,073 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 


Northwest) . Amphipods 
AD-A181 591/9/GAR 744,074 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Mid-At- 


lantic) . Softshell Clam. 
AD-A181 592/7/GAR 744,075 
Outer Continental Shelf Environmental Assessment Pro- 


= Final Reports of Principal Investigators. Volume 46. 
'7-194932/GAR 744,077 


Seasonal Population Density Distribution of Copepods, 
——ae, Amphipods and Other Holoplankton on the 
Kodiak 

PB87-194965/GAR 744,079 


Outer Continental Shelf Environmental Assessment Pro- 
‘am. Final Reports of Principal investigators. Volume 47. 
'7-194973/GAR 744,080 


Erosion, Deposition, F. , and ins' of Self Sedi- 
ments: Eastern Gulf of . Section 3 Taxonomy, 
E , and Z ‘aphy of the Holocene and Pleisto- 
cene code Fauna of the Gulf of Alaska. 


PB87-195012/GAR 744,081 


MARINE CORPS OPERATIONS 


Marine Corps Deployment Concepts: A Paper for the 
1986 Sea Power Forum. 
AD-A181 699/0/GAR 743,862 


MARINE CORPS PERSONNEL 


Corps Enlisted Personne! Data. 


Assessment of Marine 
AD-A181 315/3/GAR 741,891 


wat my Agony 


Marine Corps Project to Validate the ASVAB (Armed 
Services Vocational Aptitude Battery) against Job Per- 


formance. 
AD-A181 377/3/GAR 742,546 


Fate and Bioaccumulation of Soil-Associated Low-Level 
Naturally Occurring Radioactivity Following Disposal into 
a Marine Ecosystem. 

PB87-204822/GAR 743,365 


MARINE GEOLOGY 


Outer Continental Sheif Environmental Assessment Pro- 


S Final Reports of Principal investigators. Volume 47. 
7-194973/GAR 744,080 


Erosion, Deposition, Faulting, and instability of Shelf 
Sediments: Eastern Gulf of Alaska. 


PB87-194981/GAR 744,103 


Erosion, —_ Faulting, and instability of Shelf 
Sediments: Eastern Gulf of Alaska. Section 1. Seafloor 
aw and Geologic Hazards in the Eastern Gulf of 


peer 194999/GAR 744,104 


Erosion, yw meh may Faulting, and instability of Shelf 
bye astern Gulf of Alaska. Section 2. Geology of 
Alsek Sediment Instability Study Area 

Poe”. 195004/GAR 744,105 


Outer Continental Shelf Environmental Assessment Pro- 
= Final Reports of Principal investigators. Volume 49. 
7-195020/GAR 743,938 


Outer Continental Shelf Environmental Assessment Pro- 
= Final Reports of Principal investigators. Volume 50 
7-195095/GAR 744,111 


Seafloor Hazards and Related Surficial Geology, Navarin 
Basin Province, Northern Bering Sea. 
PB87-195111/GAR 


744,112 


Geotechnical Framework Study of Shelikof Strait, Alaska. 
PB87-195129/GAR 744,113 


Outer Continental Shelf Environmental Assessment Pro- 
=. Final Reports of Principal Investigators. Volume 48 
7-197489/GAR 744,114 


Geotechnical Framework Study of the Kodiak Shelf, 
Alaska 
PB87-197497/GAR 744,115 


Geotechnical Framework, Northeast Gulf of Alaska 
PB87-197505/GAR 744,116 


Outer Continental Shelf Environmental Assessment Pro- 
} a Final Reports of Principal investigators. Volume 51 
'B87-198867/GAR 744,126 


Oil Spill Vulnerability, Coastal Morphology. and Sedimen- 
tation of Outer Kenai Peninsula and Montague Isiand 
PB87-198909/GAR 743,396 


MARINE METEOROLOGY 
Pacific Marine Environmental Laboratory Annual Report 
Fiscal Year 1986. 
PB87-203311/GAR 742,490 

MARINE PROPELLERS 
Marine Propellers: Mechanical Properties and += 
——" January 1970-June 1987 ‘cuatione from the 

index Database). 
PBB? 76/GAR 


MARINE TECHNOLOGY 
USSR Report: E and Equipment. 
N87-23570/1 1GAR 

MARINE TRANSPORTATION 
ee enn Era ar © ny ee 
AD-A181 819/4/GAR 743,994 
Coastal Sea Transport and Inter-Modal Competition in 
South Africa. 
PB87-198172/GAR 744,543 


MARKETING 
Impact of Industrial F: 


744,098 


743,485 


on NARDAC (Naval Regional 
Data Automation Center) ‘ations: A Marketing Per- 


spective. 
AD-A181 800/4/GAR 743,484 


Paying for Marketwide Service in Fluid Milk Markets. 
PB87-190864/GAR 742,053 


US. Textile a fae industry: A Revolution in 


Progress - Special 

PB87-196762/GAR 743,502 
Recycling in lilinois: Survey Results and Analysis, 

PB87-1 1/GAR 742,630 
Fourth Generation Computer Languages: Market As- 
pects. January 1983-July 1987 (Citations from The Com- 
puter Database). 

PB87-863908/GAR 742,971 


Artificial Intelligence: Market de ay ha me 4 1983-July 
1987 (Citations from The Computer Da‘ { 

PB87-863924/GAR 742,592 
IBM System Network Architecture: Market Aspects. Janu- 
ary 1983-July 1987 (Citations from The Computer Data- 


base). 
PB87-863999/GAR 742,902 


Integrated Services ar Networks: Market Aspects. 

January 1983-July 1987 (Citations from The -—-~- 
Database). 

PB87-864005/GAR 742,903 
Token os 3 Networks: Market Assessment. January 
1983-July 1987 (Citations from The Computer Database). 
PB87-864013/GAR 742,938 
Computer Voice Recognition: Market Aspects. January 
1983-July 1987 (Citations from The he Database). 

PB87-864047/GAR 742,916 
Relational Database it Systems: Market As- 
pects. January 1983-July 1987 (Citations from The Com- 
puter Database). 

PB87-864310/ 743,483 


Fiber Optic Local ae Networks: Market Aspects. Janu- 
ary 1983-July 1987 (Citations from The Computer Data- 


base). 
PB87-864336/GAR 
MARRIAGE 
Vital Statistics a hy Data, Detail, 1984. Public Use 
Data Tape Documentation. 
PB87- 187117 /GAR 
MARS ATMOSPHERE 
Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742,274 
Role of Regolith Adsorption in the Transition from Early 
to Late Mars Climate. 
N87-23411/8/GAR 


CO2: Adsorption on Palagonite and the Martian Regolith. 
N87-23419/1/GAR 742,276 


Investigation of Martian H2O and CO2 Via Gamma-Ray 


Spectroscopy 
N87-23420/9/GAR 


Mars Observer Camera. 
N87-23556/0/GAR 
MARS CRATERS 
Mars: Morphology of Southern Hemisphere intracrater 
Dunefieids. 
N87-23452/2/GAR 742,137 
Pseudocraters as indicators of Ground ice on Mars. 
N87-23474/6/GAR 742,156 
gee History of the Elysium Volcanic Province of 
jars 
N87-23475/3/GAR 742,157 
Late-Stage Flood Lavas in the Elysium Region, Mars. 
N87-23476/1/GAR 742,158 
Relative Ages of Lava Flows at Alba Patera, Mars. 
N87-23477/9/GAR 742,159 
Revision of the Martian Relative Age Chronology 
N87-23504/0/GAR 742,168 


Early Changes in Gradation Styles and Rates on Mars. 
N87,2350577/GAR 742,169 


Cratering and Obliteration History of the South Polar 
Region of Mars 


742,939 


742,557 


742,275 


742,277 


742,215 





N87-23506/5/GAR 


—_ oa Guns Clues for the 
Physical State of the Target at Time of impact. 
N87-23507/3/GAR 742,171 


oo Ejecta Morphology and the Presence of Water on 
ner 23508/1/GAR 742,172 
Thermal Inertia Characteristics of the Martian Crater 
N87-23509/9/GAR 

MARS GEOSCIENCE CLIMATOLOGY ORBITER 
Mars Observer Camer: 
N87-23556/0/GAR 

MARS LANDING 


Martian Terrains. 
N87-23555/2/GAR 
MARS ( 


Asteroid Families, Dynamics As 
ster and Astrometry. 
N87-23370/6/GAR 


Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742,274 


Rete of Saree Amopten i Oe Tones tom Say 
to Late Mars Climate. 
N87-23411/8/GAR 742,275 


Nuclear Powered Mars Cargo Transport Mission Utilizing 
Advanced lon — 
N87-23692/3/GA\ 742,847 


MARS PROBES 
Investigation of Martian H2O and CO2 Via Gamma-Ray 
N87-23420/9/GAR 742,277 
MARS SURFACE 
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Chemistry of Mesospheric Potassium and Its Different 
Seasonal Behavior as Compared to Sodium 
AD-A181 812/9/GAR 


MESQUITE 
Insects That Attack Mesquite (‘Prosopis’ “5p ) in — 
na and Paraguay. Their Possible Use for Biological Con. 
trol in the United States. 
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METABOLIC DISEASES 
Guidelines for the Clinical Evaluation of New Products 
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A Women with Metabolic Disorders 
'7-206728/GAR 
METABOLISM 
Metabolic Regulation: Application of Recombinant DNA 
Techniques, 


AD-A181 383/1 743,740 


Biochemical Aspects of Some Neurohumoral System 
Functions ang Tenn Antiorthostatic Hypokinesia. 
N87-23142/9/ 744,521 
METABOLITES 
Urinary Excretion of Cyclic Nucleotides, Creatinine Pros- 
E2 and Thromboxane B2 from Mice Exposed to 
-Body Irradiation from an Enhanced Neutron Field. 
AD-A181 788/1/GAR 743,743 
METAL FATIGUE 
payee o_ Le nd Behavior of SSME (pate Shut- 


tle Main E: Turbopump Blade Materials 
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743,721 


743,713 


742,865 


= interaction Behavior of PWA 1480. 
N87-22777/3/ 743,572 


New Formulation - Mean Stress Effects in Fatiges 
N87-22778/1/GAR 43,573 


METAL FILMS 
Plasma pope of Tungsten. 
DE87007390/GAR 744,320 


Studies of the Initial Adsorption and 
Growth of Ag on Ge(111) 
DE87008470/GAR 744,332 
ene of Electrodeposited Co-Cu Multilayer Struc- 


PBe7-196358 
METAL INDUSTRY 

inert Anode/Cathode Program: Electrochemical Polariza- 

tion Studies on Cu and Cu-Containing Cermet Anodes for 

the Aluminum industry 

0E87006295/GAR 743,583 


Optimisation of Energy Utilisation on Ladie Pre-Heating 
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Report 
0E87751842/GAR 743,563 
“~~ MATRIX COMPOSITES 


Artificial Composites for 
A Review ( 


tions a vous Temperature; Un Expose), 
AD-A181 438/3/GAR 

METAL OXIDE SEMICONDUCTORS 
Calculations of Avalanche Breakdown in Silicon Dioxide. 
AD-A181 698/2/GAR 744,317 
poy of a Theoretical Model for An of Ra- 


tion Damage in lor Devices. erly 
Report March 8-June 8, 1987. 
N87-24211/1/GAR 743,089 
METAL OXIDE TRANSISTORS 


Low-On-Resistance Power MOSFET, 
PB87-194866/GAR 


METAL PLATES 
Suchege and Hybrid-Stress Plate/Shell Finite Elements 
for Hot-Section ts. 


N87-22789/8/GAR 


METAL SHELLS 
Stochastic and Hybrid-Stress Plate/Shell Finite Elements 


for Hot-Section ts. 
N87-22789/8/GAR 42,471 
Nonisothermal Elasto-Visco-Plastic Response of Shell- 


Type Structures. 

N87-22796/3/GAR 
METAL VAPOR LASERS 

Supe Sense Laser Acoustic Thermometry System. 

PAT-APPL-6-900 860/GAR 744,267 
METAL VAPORS 

The Generality of Metal Atom-Free Radical Reactions 

and Synthesis of New Trifluoromethylalkyis of Gold (II!) 


and Silver. 

AD-A181 303/9/GAR 742,660 

Further Developments of the Metal Vapor/Alkyl Radical 

Reaction. Synthesis of Tris(Trifluoromethyl)indium and 

Bis(Trifluorosilyl)Cobalt and Their Adducts. 

AD-A181 347/6/GAR 742,661 
METAL WORKING 


Efficient Metal Forming and Machining (7th Seminar) 
(Doeltreffende Metaalvorming en-Masjinering (7de Semin- 


aar)). 
PB87-198164/GAR 
METALLIZING 
Supplemental Multilevel interconnects by Laser Direct 
Writing: Application to GaAs Digital integrated Circuits. 
AD-A181 264/3/GAR 743,078 
METALLOTHIONEIN 
Expression of Mammalian Metallothionein Genes in Es- 
cherichia Coli and in Saccharomyces Cerevisiae 
DE87008237/GAR 


METALLURGICAL FLUX 
In Situ HREM Observation of interphase Boundary 
Motion in sup 95 Pb- sup 5 Sn Solder 
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743,585 
Material Science in Turkey 
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Curve Fitting of Portable Wear Metal Analysis 
AD-A181 793/1/GAR 


with Acoustic Wave Devices. 
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743,569 


Corrosion 
0E87003516/GA! 743,556 


Technical Literature Reference Guide and Professional 
Activities of the Metals and Ceramics Division (Oak Ridge 
National Laboratory), April 1, 1986 Through June 30, 


1986. 
0DE87007696/GAR 
Use of Molecular for the Thermodynamic Prop- 
erties of Simple and Transition Metals 

0E87007718/GAR 742,735 
Metals and Ceramics Division (Oak Ridge Nationa! Labo- 
aoe Progress Report for Period Ending September 30, 
0E87008548/GAR 743,531 
Positron Trapping Rate into Smali Vacancy Clusters and 

Substitutiona! impurities, 
7-196028/GAR 


METEOR BURST COMMUNICATION SYSTEMS 
ions for Meteor Burst Communica- 


742,908 


743,530 


744,339 
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METEORITE CRATERS 
Computer Simulations of 10-Km-Diameter Asteroid im- 
pacts into Oceanic and Continental Sites: Preliminary Re- 
sults on Atmospheric Passage, Cratering and Ejecta Dy- 
namics. 
N87-23489/4/GAR 743,919 


Shatter Cones in lillinois: Evidence for Metoeritic impacts 
at Glasford and Des Plaines. 
N87-23513/1/GAR 


METEORITES 
Spectroscopy and Characterization of Asteroid 
Surface 


Materials 
N87-23373/0/GAR 


743,929 


742,091 
Calcium Carbonate and Calcium Sulfate in Martian Mete- 
orite EETA79001 


N87-23409/2/GAR 
Search for and Study of Paleozoic 


a Made during the Past Year 
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METEORITIC COMPOSITION 
Atlas of Reflectance es of Terrestrial, Lunar and 
Meteoritic Powders and its from 92 to 1800 nm 
N87-23427/4/GAR 
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METEOROLOGICAL DATA 
AFB, Texas. Revised Uniformed Summary of 
lace Weather Observations (RUSSWO). Parts A-F 
AD-A181 483/9/GAR 742,464 
ANGB, Mi. Revised Uniform Summary of Sur- 
face Weather Observations (RUSSWO). Parts A-F 
AD-A181 484/7/GAR a 


Dow AFB, Bangor, ME. Revised Uniform Summary o 
Surface Weather Observations (RUSSWO). Parts A-F 
AD-A181 105/4/GAR 742,466 
Thule AB, GL. Revised Uniform of Surface 
Weather Observations (RUSSWO). Parts A- 

AD-A181 486/2/GAR 742,467 


Equatorial Current and Temperature Data: 108 deg W to 
110 W, October 1979 to November 1983 
PB87-204004/GAR 
METEOROLOGICAL FLIGHT 
Contribution to Bora Studies Using Alpine Experiment 
(ALPEX) Aircraft Data. 
N87-23080/1/GAR 742,457 
Field Study of the Effect of Orographic Features on Plan- 
etary Boundary Layer Models. 
N87-23091/8/GAI 
METEOROLOGICAL INSTRUMENTS 
Potential Observing Systems for Tropical Cyclone Motion 
Studies. 
AD-A181 745/1/GAR 
METEOROLOGICAL RADAR 
Fractal Analysis of Radar Precipitation Data over Hilly 


Terrain. 

N87-23093/4/GAR 

Givrage des Aeronefs (icing of Aircraft) 
PB87-203568/GAR 


METEROOLOGICAL DATA 
Givrage des Aeronets (icing of Aircraft) 
PB87-203568/GAR 

METHANE 
Coalbed Methane: Technology Status Report 
0E87001032/GAR 743,955 


Migration and Methanogens: A Review of Current Landfill 
Gas Field Research at ANL (Argonne National Laborato- 


) 
B€87004836/ GAR 743,374 


Sandia Cooperative Group on the Aerothermochemistry 
of Turbulent Combustion 
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Study of Depolymerization and Cr 

Coal Liquefaction: Sixth Quarterly Report the Period 
December 1, 1986 to February 28, 1987 
0E87008386/GAR 743,177 


Properties of Planetary Fluids at High Pressure and Tem- 
perature 
N87-23399/5/GAR 742,096 


Bioconversion of Methane and Hydrogen to Organic Ma- 
tenals for Chemical industry, 
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Reactions in 


P887-200697/GAR 


Tissue Culture investigations into Mechanisms of Bio- 
mass Enhancement 
PB87-207635/GAR 


Annual Report June 198! 1986, 
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Biological Gasification of Renewable Resources. Annual 
Report March 1984-February 1985, 

PB87-210696/GAR 
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Bis(2-Fiuoro-2,2-Dinitroethoxy) 2,2.3,3,4,4,4-Heptafiuoro- 
butoxy-Methan and a Method of Pr: 
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743,243 


eparation. 
PAT-APPL-7-046 345/GAR 


METHANOGENIC BACTERIA 


Migration and Methanogens: A Review of Current Landfill 
Gas Field Research at ANL (Argonne National Laborato- 


) 
€87004836/GAR 743,374 
METHANOL 
Thermodynamics and Rate of Methanol Conversion to 
Hydrocarbons on Zeolites: Progress Report for Period 
September 15, 1985 to February 15, 1987 
0E87006365/GAR 743,165 
Promotion by Cs(l) And Poisoning by T1(I) Of the Cu/ 
ZnO Catalysts for Methanol Synthesis and the Water Gas 
Shift Reaction 
0E87008 133/GAR 742,744 
METHANOL FUELS 
Low Temperature Methanol Process. 
DE87006462/GAR 
METHANOL PLANTS 
Low Temperature Methanol Process. 
0E87006462/GAR 743,200 
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METHOXY RADICALS 
and Chemistry of Atmos- 
phenc Species: Progress Covering the Period 1 
March 1984 Thr 31 December 1984 
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METHYL ETHYLIMIDAZOLIUM CHLORIDE 
Conductance of Aqueous Solutions of 1-Methyl-3-Ethyli- 
midazolium Chionde 
AD-A181 454/0/GAR 742,699 
METHYL RADICALS 
The Generality of Metal Atom-Free Radical Reactions 
and Synthesis of New Trifluoromethylalkyis of Gold (lil) 
and Silver 
AD-A181 303/9/GAR 742,660 


Quaternized Cyclic and Polymeric Phosphazenes 
and Their Interactions with Tetracy: 
742,761 
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Dimethy! + etree cata ceamaes Dimethylsilox- 
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METHYLENE CHLORIDE 
Liquid Chromatography/Electrochemistry for Coal Analy- 

December 
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METHYLPHENYLSILYLENE 
Relative Rate Constants for the Reaction of Methyiphen- 
ylsilylene 
AD- A181 527/3/GAR 


METHYLSILANE 
Synthesis and Molecular Structure of Methyisilane - and 
Methyisiloxane-Cycilotriphosphazenes. 

AD-A181 317/9/GAR 


MEXICO GULF 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Gulf of 
Mexico) - American Oyster 
AD-A181 584/4/GAR 

MHD GENERATORS 
Diagnostic Development and Support of MHD (Magneto- 
hydrodynamics) Test Facilities: Technical Progress 
Report for the Period April, May, June 1985. 
DE87006792/GAR 

MICELLAR SYSTEMS 
Proceedings of the Tenth DOE Solar Photochemistry Re- 
search Conterence. Held at Niagara-on-the-Lake Ontario. 
Canada on 8 June 1986 
DE87006421/GAR 


MICRO MAINFRAME LINKS 


Micro-Mainframe Links: Forecasts and Markets. January 
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MICROBURSTS 
Safe Microburst Penetration Techniques: A Deterministic, 
Nonlinear, Optimal Control Approach 
N87-22620/5/GAR 741,970 


MICROCIRCUITS 
Properties of Dielectric Glass Pastes for Thick Film 
Microcircuit. 


PB87-200762/GAR 743,093 


MICROCOMPUTERS 
Microcomputer Software Support for Classes in Aircraft 


Conceptual 
AD-A181 450/8. 741,978 


Survey and Recommendations for the Use of Microcom- 
puters in the Naval Audit Service 
AD-A181 633/9/GAR 

MICROCRACKING 
Flow and Failure of Rocks, Concrete, and Other Geoma- 


tenals. 

AD-A181 381/5/GAR 
MICRODENSITOMETERS 

Potential Medical Applications of TAE (Transportable Ap- 

plications Executive). 

N87-23166/8/GAR 
MICROELECTRONICS 

Flowing Afterglow Vapor Deposition for Microelectric Ap- 


plications. 
AD-A181 644/6/GAR 743,084 


Development of a Theoretical Model for ot Ra- 


diation Damage in Semiconductor Devices. erly 
. March 8-June 8, 1987 
N87-24211/1/GAR 743,089 


Properties of Dielectric Glass Pastes for Thick Film 


Microcircuit, 
PB87-200762/GAR 743,093 
MICROORGANISM CONTROL (WATER) 


Water of Cistern Water in St. Thomas, U.S. Virgin 
islands. A. Preliminary Survey. B. Microbial Analysis and 


Major lon 
PB87-205753/GAR 743,980 
MICROORGANISMS 


Distinctions in Formation of Microbial Complex in Nutrient 


Solutions of Higher Plants after Use of Straw Mineraliza- 
Products 


tion . 
N87-23138/7/GAR 742,069 


Report of the Fermentation Research institute, No. 67, 
March 1987 
PB87-200721/GAR 742,682 
MICROPROCESSORS 
MIPS-X instruction Set and Programmer's Manual. 
AD-A181 619/8/GAR 742,923 
Microprocessor Controlled Proof-Mass Actuator 
N87-22706/2/GAR 
MICROSCOPY 
ae ty erway Optical Lithography and Micros- 


copy at 
AD-A181 yh 744,245 
) Capabilities and Clinical Applications of Image 
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Potential Medical Applications of TAE (Transportable Ap- 
plications Executive). 
N87-23166/8/GAR 

MICROSTRIP TRANSMISSION LINES 
Swept es ye Technique for Dispersion Measurement 
of Microstrip Lines. 
AD-P005 420/5/GAR 743,073 


Printed Circuit Antenna Technology 

N87-23867/1/GAR 
MICROSTRUCTURE 

Fundamental Study of P/M (Powder Metallurgy) Proc- 

essed Elevated Temperature Aluminum Alloys. 

AD-A181 380/7/GAR 743,577 

International Conference on Ultrastructure in Organic and 

Inorganic a Held in Amherst, Massachusetts on 

20-24 October 198: 

AD-A181 S38/0/GAR 743,591 

Light Scatt by Microstructures in Plastic Nuclear 

Track Detector Plane Surfaces. 

0DE87007566/GAR 744,025 


Toughness and Flaw Responses in Nontransforming Ce- 
ramics: Implications for NDE 
PB87-201554 743,536 


MICROWAVE AMPLIFIERS 
} + ye Virtual Cathode, Large-Orbit Gyrotron and 
bes70037 13/GAR 743,061 
New Concepts in Microwave Sources for e sup - e sup + 


Supercoliiders. 
DE87006655/GAR 744,383 


Benefit-Analysis of Accomplishments from the Magnetic 
Fusion Energy (MFE) Research Program 
0E87008049/GAR 

MICROWAVE ANTENNAS 
GPS (Global Positioning System) Antenna Designs 
N87-22615/5/GAR 742,910 
Microwave Antennas for Avionics. 
N87-23859/8/GAR 
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744,461 
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Aircraft Antennas/Conformal Antennas Missile Antennas. 
N87-23862/2/GAR 743,044 


Millimeter Wave Antennas for Avionics. 
N87-23864/8/GAR 


(Microwave 

Phased Arrays 

N87-23866/3/GAR 
MICROWAVE CIRCUITS 

Optically Controlled Microwave Devices and Circuits: 

Emerging Applications in Space Communications Sys- 

tems 

N87-23900/0/GAR 742,895 
MICROWAVE EQUIPMENT 

Simplified MMIC (Monolithic Microwave Integrated Circuit) 

Active Aperture Feeding, 

AD-P005 397/5/GAR 743,016 


APS-Workshop on Charactenzation of MMIC (Monolithic 
Microwave integrated Circuit) Devices ‘or Array Antenna, 
AD-P005 398/3/GAR 743,017 


Optically Controlied Microwave Devices and Circuits: 
— Applications in Space Communications Sys- 


N87-23900/0/GAR 742,895 
Reflection Pattern Measurements of a Cable with an im- 


f= a Analyser, 
7-197059/GAR 


MICROWAVE FREQUENCIES 
Evaluation of the Communication System for the TAU 
Mission Study 
N87-23840/8/GAR 
MICROWAVE RADIATION 
Microwave inside Complex Systems. 
DEe70ss05/CAR® 
MICROWAVE SCATTERING 
Application of Numerical Methods to Planetary Ra- 
diowave Scatt . 
N87-23448/0/GA 742,133 
MICROWAVE SENSORS 
Dual-Processor Multi-Frequency Implementation of the 
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MICROWAVE SPECTROSCOPY 
Microwave Spectroscopy of a Solar Active Region Ob- 
a Partial Eclipse. 
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served 
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MICROWAVES 


Developmental and Teratogenic Effects of 2450 MHz 
Microwaves in Mice 
PB87-200598/GAR 743,793 


MID ATLANTIC OCEAN 


Study of Physical Processes on the U.S. Mid-Atlantic 
Continental Slope and Rise. Volume 2. Technical Presen- 


tation 
PB87-200523/GAR 743,402 
Study of Processes on the U.S. Mid-Atlantic 
Continental and Rise. Volume 3. Appendix. 
PB87-200531/GAR 743,403 
MIE SCATTERING 

Subcentimeter-Size Particle Distribution Functions in 
Planetary Rings from Voyager Radio and Photopoiari- 
meter Occultation Data. 

742,227 


742,247 


N87-23361/5/GAR 


MILITARY BUDGETS 
Military in Eastern Europe, 
AD-A181 413/6/GAR 
MILITARY ENGINEERING 
Honduras: U.S. National Guard Construction Exercises. 
PB87-204327/GAR 741,929 
MILITARY FORCE LEVELS 


Cost Analysis of Reserve Force Change: Non Recurring 
it Effects. 


Costs and Lege Cosi 
AD-A181 615/6/GAI 
MILITARY FORCES (UNITED STATES) 
U.S. Army Armor in Limited War: Armor Employment 
Techniques in Korea and Vietnam 
AD-A181 423/5/GAR 
MILITARY MEDICINE 
Combat Emergency Medicine Expert System (CEMES) 
Project. Phase 1 
AD-A181 391/4/GAR 
MILITARY MOBILIZING 
Army Deployment: 
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741,878 
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743,667 


Better Transportation Planning Is 


PB87-204285/GAR 


MILITARY OPERATIONS 
United States Army Unilateral and Coalition Operations in 
the 1965 Dominican Republic intervention 
AD-A181 823/6/GAR 743,863 


Introduction to MAC (Military Airlift Command) CRM 
(Cockpit Resource Management) Training 
N87-22648/6/GAR 742,532 


Application of CRM (Cockpit Resource Management) to 
Military Operations 
N87-22649/4/GAR 742,533 


Cockpit Resource Management (CRM) Training in the 
1550th Combat Crew Training Wing 


743,838 





N87-22650/2/GAR 742,534 
Cockpit Resource Management (CRM) Training in the 
349th Military Airlift Wing. 

N87-22651/0/GAR 742,535 


MILITARY PERSONNEL 
Gunectetee Sample Selection Procedures for the 


Survey of Military 
AD-A181 290/8/GA\ 741,890 
Application of a Database System for Korean Military 


Personnel oegenen. 
AD-A181 663/6/GAR 741,897 


Study of Maritime Labor Unions with an Emphasis on the 
Trend of Wages and Benefits over the Past Ten Years. 
AD-A181 794/9/GAR 741,900 


aaaeang Military Recruiter Effectiveness: A Literature 
leview 
AD-A181 830/1/GAR 741,906 


Navy Manpower: Squadron Manpower Program Needs 
improvement. 
PB87-195673/GAR 741,913 


MILITARY PROCUREMENT 
Prime Contract Awards by State, First Half Fiscal Year 


1987 

AD-A181 648/7/GAR 743,830 
MILITARY RESERVES 

Cost Analysis of Reserve Force Change: Non Recurring 

Costs and Cost Effects. 

AD-A181 615/6/GAI 741,878 

AR! (Army Research institute for the Behavioral and 

Social Sciences) Survey of Army Recruits, 1985: Tabular 

Description of NPS Army Reserve Accessions. Volume 1. 

AD-A181 806/1/GAR 741,904 

ARI (Army Research institute for the Behavioral and 

Social Sciences) of Army Recruits, 1965: Tabular 

Description of Accessions. Volume 2. 
AD-A181 807/9/GAR 741,905 


Sociology of the Army Reserves: A Preliminary Assess- 
ment. 


AD-A181 831/9/GAR 
MILITARY STRATEGY 

Space: The Fourth Military renee g The Strategic De- 

fense Initiative and the a Land Warfare in 

the Twenty-First Cent 

AD-A181 427/6/GAR 743,816 
MILITARY TRAINING 


Short Course on Cardiopulmonary Aspects of Aerospace 
AD-A181 677/6/GAR 744,507 


Honduras: U.S. National Guard Construction Exercises. 

PB87-204327/GAR 741,929 
MILITARY TRANSPORTATION 

Army Deployment: Better Transportation Planning Is 

Needed 


PB87-204285/GAR 743,838 
MILK 
Paying for Marketwide Service in Fluid Milk Markets. 
PB87-190864/GAR 742,053 
MILKY WAY GALAXY 
ppm of the Galactic Disk from | 
82 Deg in the Submillimeter Range. 
N87- 2u278/0/GAR 
MILL TAILINGS 
Final Rule for Radon-222 Emissions from Licensed Urani- 
um Mill Tailings - Economic Analysis. 
PB87-207437/GAR 
MILLIMETER WAVES 
Research in Millimeter Wave Techniques. 
N87-23858/0/GAR 
Millimeter Wave Antennas for Avionics. 
N87-23864/8/GAR 743,045 
Maps of Millimeter Wave Emission from Three Galactic 
Star-Forming A 
N87-24275/6/GAR 742,300 
MIMAS 
Dynamics of Satellites, Asteroids, and Rings. 
N87-23392/0/GAR 
MINERAL DEPOSITS 
Evaluation of the Community's Primary Mineral Raw Ma- 
terials Programme, 
PB87-198206/GAR 743,973 
Mineral Resources: Timely Processing Can Increase Rent 
Revenue from Certain Oil/Gas Leases. 
PB87-204269/GAR 
MINERALS 
Applied Material Science in Turkey 
AD-A181 337/7/GAR 743,607 
Thermal-infrared Spectral Observations of Geologic Ma- 
terials in Emission 
N87-23425/8/GAR 
Deconvolution of Spectra for Intimate Mixtures 
N87-23428/2/GAR 743,909 
MINICOMPUTERS 
Semiautomated System for Moire Strain Analysis. 
AD-A181 692/5/GAR 744,346 
MINING EQUIPMENT 
Development of a Contaminant Diagnostic Monitor. Final 
Report September 1978-July 1982 
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Report on Draft Area Recommendation Report for the 
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Critical Review of the Draft Area Recommendation 
Report and Region-to-Area Screening 
the Crystalline 
DE87007593/GA 
MINNOWS 
Hazard Evaluation Division Standard Evaluation Proce- 
dure - Fish Life-Cycle Toxicity Tests, 
PB87-209169/GAR 
MINORITY CARRIERS 
Method and Apparatus for on ey Carrier 
Lifetime in a Direct Band-Gap 
PATENT-4 661 770 744,334 
MINORITY GROUPS 
Minorities: The Underrepresentation and Career Differ- 
entials in Science and Engineering. Proceedings of a 


We . 
PB87-189734/GAR 742,507 


MIPD DATA BASE 
industrial Fuel 
0E87007957/GAR 

MIPS-X COMPUTERS 


MIPS-X Instruction Set and Programmer's Manual. 
AD-A181 619/8/GAR 742,923 


MIRANDA 
Lack of Commensurabilities in the Mean Motions of the 
Satellites of Uranus and the Resurfacing of Ariel. 
N87-23349/0/GAR 742,084 


Dynamics of Satellites, Asteroids, and Rings. 
N87-23392/0/GAR 
Aspects of Vi Photogrammetry. 
N87-23547/9/GAR 

MIRANDA SATELLITE 


Crat of Miranda. 
NOv-23844/1/GAR 


NBT 2aees/B/GAR / 
MIRRORS 


Hemispherically Scanning X/Ka Band Mirror Antenna, 
AD-PO005 408/0/GAR 743,026 


743,967 


743,984 


743,142 


742,271 


(U) 

AD-A181 782/4/GAR 
MISSILE ANTENNAS 

Basic Parameters of Antennas for Aircraft, Satellites and 


Missiles. 
N87-23860/6/GAR 743,043 


Aircraft Antennas/Conformal Antennas Missile Antennas. 
N87-23862/2/GAR 743,044 


743,732 


Use of Tags in Monitoring Limits on Mobile Missiles. 
DE67008340/GAR 743,864 


Mach 6 Experimental and Theoretical Stability and Per- 
formance of a Cruciform Missile at Angles of Attack Up 
to 65 ees. 
N87-23592/5/GAR 
MISSION PLANNING 

—_ to Implement the Recommendations of the Presi- 

tial Commission on the pane Shuttle Challenger Ac- 
Sent Executive 


N87-23676/6/GAR 744,440 
MISSISSIPPI 


743,876 


Proceedings: Water Resources Conference 
(15th), Jackson, Mississippi, February 27-28, 1985 
PB87-201083/GAR 743,408 

MIXERS 
Research in Millimeter Wave Techniques 
N87-23858/0/GAR 

MIXERS (ELECTRONICS) 

Millimeter-Visible injection Locking and Testing. 
AD-A181 352/6/GAR 
MIXING 


Improved Mixing, Granulation and Drying of Highly Ener- 
tic omixtures, 
-POOS 321/5/GAR 744,143 


Direct Numerical Simulations of a Temporally Evolving 
oy ed Subject to Forcing. 
N87-23933/1/GAR 


MIXTURES 
Maximum Theoretical Specific Gravity of Bituminous 
Pa Mixtures 
AD-A181 599/2/GAR 
Deconvolution of Spectra for intimate Mixtures 
N87-23428/2/GAR 743,909 


Diffusion Coefficients of Multicomponent Hard-Sphere 
Fluid Moxtures 
742,752 


743,097 


743,080 


744,236 


742,790 


PB87-191219 


MODAL RESPONSE 
Structural Dynamics System Model Reduction 
N87-22727/8/GAR 

MODE LOCKED LASERS 
Neodymium YAG (Yttrium Aluminum Garnet) Lasers. Jan- 
uary 1970-June 1987 (Citations from the NTIS Database) 


744,353 


MOLECULAR CLOUDS 


PB87-863817/GAR 


MODELS 


Models for the Oxidation of Silicon 
AD-A181 329/4/GAR 


MODELS-SIMULATION 


744.271 


742.696 


Retirement Assessment Projection 
(CRAPS) (for Microcomputers) 
7-189783/GAR 741,911 


Evaluation of Uranium Resources and Economic Analysis 
awe 
7-193637/GAR 743,281 
Production of Onshore Lower-48 Oil and Gas Model 
At ye 
7-196846/GAR 743,964 


Modeling System (RRMS86). 


Revenue Requirements 
PB87-196853/GAR 743,125 


International Coal Trade Model (iICTM86). 


PB87-196861/GAR 743,236 


National Utility Financial Statement Model ——s 
PB87-197091/GAR 


Short-Term Coal Analysis System (SCOAL86A) 
PB87-197166/GAR 743,237 


Short-Term Coal Analysis System (SCOAL86C). 
PB87-197174/GAR 743,238 


World integrated Nuclear Evaluation System =. 
PB87-197190/GAR 


Gas —— Modeling System (GAMS86). 
PB87-19 


/ am 743,239 


Resource Al tion and Mine Costing Model wen 
PB87- 1O7Z16/GAR. 


MODEMS 
Metedstag for Broadband Token Passing Bus Inter- 
Pee? 1999277 F 
MODERNIZATION 
ADP (Automated Data Processing) Systems: 
= ‘(Social Security Administration's) Modernization Ef- 
lorts Need Redirection. 
peer. 198347/GAR 741,884 
MODULATORS 
DABS (Discrete Address Beacon System) Interrogation 
Modulator. 
AD-A181 370/8/GAR 
\ Com of Power Requirements of Tr: 


pow Couplers and Interferometric 
AD-A181 /1/GAR 


MODULES (ELECTRONICS) 
for Broadband Token Passing Bus inter- 


Ppey-19927/G4R 742,932 


MOLD RELEASE AGENTS 


Mold Release Agents. a, 1970-June 1987 (Citations 
from the U.S. Patent Database’ 
PB87-863684/GAR 743,602 


MOLECULAR BIOLOGY 


742,932 


743,991 
Wave 


tors. 
744,250 


Molecular : Conference on Genetic Engineering 
Techniques ( ) Held im London (United Kingdom) on 
20-21 1986. 
AD-A181 335/1/GAR 743,682 
MOLECULAR CLOUDS 


Thermal 
N87-23366/4/GAR 


Dynamics of Long Period Comets. 
N87-23368/0/GAR 742,231 


Formation of Giant Molecular Clouds in Global Spiral 
Structures: The Role of Orbital Dynamics and Cloud- 
Cloud Collisions. 

N87-23381/3/GAR 742,235 


Masses, Luminosities and Dynamics of Galactic Molecu- 


lar Clouds. 
N87-24270/7/GAR 742,295 


Star Formation in Carina OB1: Observations of a Giant 
Molecular Cloud Associated with the eta Carinae 
N87-24272/3/GAR 


Star Forming Ri 
N87-24273/1/GAR 742,298 


Redistribution of OB Star Luminosity and the Warming of 
Nearby Molecular Clouds. 

N87-24274/9/GAR 742,299 
Maps of Millimeter Wave Emission from Three Galactic 


Star-Forming 
N87- oeaTe bean 742,300 
Diffuse infrared Emission of the Galaxy: Large Scale 
Pri 


‘operties. 
N87-24279/8/GAR 742,304 


Large Scale Gas and Dust Distribution in the Galaxy: Im- 
plications for Star Formation 
N87-24280/6/GAR 742,305 


Infrared Properties of Dust Grains Derived from IRAS (In- 
frared Astronomy Satellite) Observations. 
N87-24283/0/GAR 742,308 


CO Observations of Nearby Galaxies and the Efficiency 
of Star Formation 
N87-24291/3/GAR 


742,262 


Nebula. 
742,297 
of the Southern Galaxy 


742,316 


October 1,1987 KW-69 





Structure and Kinematics of the Molecular Spiral Arms in 
M51 


N87-24312/7/GAR 742,337 


Simple Two-Component Model for the Far-infrared Emis- 
sion from Galaxies 
742,339 


N87-24314/3/GAR 
Detection of CO (J= 1-0) in the Dwarf Elliptical Galaxy 
742,340 


NGC 185 
N87-24315/0/GAR 


Simple Theory of Bimoda! Star Formation 
N87-24317/6/GAR 


Star Formation and Dynamics in Starburst Nuclei. 
N87-24324/2/GAR 742,349 


Azimuthal and Radial Distributions of HI and H2 in NGC 
946 


6! 
N87-24335/8/GAR 


MOLECULAR GASES 


Large Scale Dissociation of Molecular Gas in the Spriai 
Arms of M51 
N87-24311/9/GAR 742,336 


Structure and Kinematics of the Molecular Spiral Arms in 
M51 


N87-24312/7/GAR 742,337 


Molecular Gas in the Starburt Nucleus of M82. 
N87-24321/8/GAR 742,346 
interferometric CO Observations of the Ultraluminous 
IRAS (infrared Astronomy satellite) Galaxies Arp 220, IC 
694/NGC 3690, NGC 6420 and NGC 7469 
N87-24331/7/GAR 742,356 
MOLECULAR MODELS 
Study of Atomic Three-Body Problems in Hyperspherical 
tes, 


Coordina 
0E87007920/GAR 
MOLECULAR ORBITALS 
— Formulas and Their Evaluation for Siater-Type-Or- 
bital Overlap integrals with Large Quantum Numbers. 
AD-A181 387/2/GAR 744,366 
MOLECULAR PROPERTIES 
lonomeric Plastics: Molecular Structures and Properties. 
F me 1973-July 1987 (Citations from the Rubber and 
Plastics Research Association Database). 
PB87-863346/GAR 743,601 
MOLECULAR SPECTPA 
Detection of CO (J= 
NGC 185. 
N87-24315/0/GAR 
MOLECULAR WEIGHT 
Process for Crosslinking and Extending Conjugated 
Diene-Con ~ 
PATENT-4 661 
MOLECULE ran > al INTERACTIONS 
Laser Pulse-induced Molecular Collisions: Effect of the 
Temporal Width of the Pulse. 
AD-A181 654/5/GAR 
MOLECULES 
Configurational Diffusion of Coal Macromolecules: Quar 


terly Progress Report, December 15, 1986 to March 15, 
1987 


0E87007536/GAR 743,207 


Dynamics of Vibrationally Excited Polyatomic Molecules 
and Their Unstable Isomers on the Electronic Ground 
State Potential Surface: Technical Progress Report. 
0E87008241/GAR 742,747 
MOLLUSCA 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (North 
Atlantic) - Sea Scallop 
AD-A181 582/8/GAR 
MOLTEN ELECTROLYTE BATTERIES 
Thermal Batteries. January 1970-July 1987 (Citations 
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on Respiratory Function of Man. 
N87-23134/6/GAR 744,520 


Evaluation of Skeletomuscular System Function in Self- 

Contenes Lintegpen Sym on Ge Sate of Cees 
iochemistry 

N87-23135/3/GAR 743,658 


MUSCULIUM TRANSVERSUM 
Effects of Elevated Ammonia Levels on the Fingernail 
Outdoor 


743,494 


744,435 


Yields e sup + 
744,419 


Clam, ‘Musculium transversum’, in 


Streams 
PB87-203345/ GAR 


MUSCULOSKELETAL SYSTEM 
Evaluation of Skeletomuscular System Function in Seif- 
Contained Life-Support System on the Basis of Blood 


try. 

N87-23135/3/GAR 743,658 
MUSSELS 

eee CRD my, tee eae 

La 

AD-A181 627/1/GAR 
MUTAGENESIS 

Assay of SF sub 6 and 

M 


743,418 


743,390 


SF sub 6 for 
(Chinese Hamster 
Transter- 


0E87007673/GAR 743,806 
MUTAGENS 


Mutagenicity in Saimonelia of Hazardous Wastes and 

Urine from Rats Fed These Wastes, 

PB87-203394/GAR 743,432 
MYCORRHIZAS 

pony he - the Research ee for Forest Ecosystems 


and For . Vol. 3 
Oe87751 728) GA! 743,322 


MYCOTOXINS 
Synthesis of R 
AD-A181 336/9/GAR 


MYELOMA 
\solating a Cell Line Maximally Secreting Human Acetyl- 


cholinester; 
743,681 


Mycotoxins. 
743,796 


lerase 
AD-A181 283/3/GAR 


Role for Guanine Ribonucleotides in the Regulation of 
Cell Maturation 
AD-A181 780/8/GAR 
N-BUTYLSILANE 


Decomposition Mechanism and Kinetics of n-Butyisilane. 
AD-A181 518/2/GAR 742,663 


N-REACTOR 


Technical Safety Appraisal of the N-Reactor. 
0E87004232/GAR 


NAPHTHALENE 
interactive Chemistry of Coal-Petroleum Pr : 
—- Report, September 16, 1986-December 1 
bE87006667/GAR 743,167 
NASA SPACE PROGRAMS 
Research and Technology (Kennedy Space Center 1986 
) 


Annual Ri 
744,533 


743,683 


744,046 


N87-24392/9/GAR 


NATIONAL BUREAU OF STANDARDS 
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RAPID: A Rational Automated Package for integrated 
User Guide 
PB87-194817/GAR 


NAVAL OPERATIONS 
Navy Manpower: Squadron Manpower Program Needs 
Improvement 
PB87-195673/GAR 

NAVAL PLANNING 
impact of Industrial Funding on NARDAC (Naval Regional 
Data Automation Center) Operations: A Marketing Per- 
spective 
AD-A181 800/4/GAR 


NAVAL PROCUREMENT 
Cost Effectiveness Analysis of System Safety 
AD-A181 662/8/GAR 743,870 


Study of the U.S. Coast Guard Standard Terminal Acqui- 
sition Process. 
AD-A181 799/8/GAR 

NAVAL RESEARCH 
Center for Naval Analyses Annual Report, 1985 
AD-A181 719/6/GAR 

NAVAL SHORE FACILITIES 
Engineering and Design Criteria for Navy Facilities (Revi- 


743,824 


744,097 


741,913 


743,484 


743,835 


741,880 


sion 
AD-A181 762/6/GAR 


NAVAL TRAINING 
Statistical Analysis Determining Effective and Efficient 
Methods of Shipboard Training 
AD-A181 821/0/GAR 

NAVARIN BASIN 
Seafloor Hazards and Related Surficial Geology, Navarin 
Basin Province, Northern Bering Sea 
PB87-195111/GAR 


NAVIGATION 
Collision-Prevention Expert System for a Navy Officer of 


the k 

AD-A181 819/4/GAR 
NAVY 

Naval Applications of a TAE (Transportable Applications 


Executive)-Derived Executive 
N87-23167/6/GAR 


NCG 2798 GALAXY 
Evidence for Extended iR 
NGC2798 and NGC6240 
N87-24368/9/GAR 


NDDL PROGRAMMING LANGUAGE 
Integrated Information Support System (l/SS). Volume 5 
Common Data Mode! Subsystem. Part 6. NDDL (Neutral 
Data Definition Language) Processor Product Specifica- 
tion . Section 3.10.8 CPFONE through INITRDL 
AD-A181 674/3/GAR 743,473 


Integrated Information Support System (lISS). Volume 5 
Common Data Mode! Subsystem. Part 6. NDDL (Neutral 
Data Definition Language) Processor Product Specifica- 
tion. Section 3.10.9 through 4.2 

AD-A181 705/5/GAR 742,949 


Integrated Information Support System (IISS). Volume 5 


Common Data Mode! Subsystem. Part 8. NDML (Neutral 
Data Manipulation Language) Programmer's Reference 


Manual 
AD-A181 706/3/GAR 


NEAR FIELD 
Review of Spherical Near-Field Measurements. 
AD-P005 419/7/GAR 

NEBULAE 


Protostellar Disks and the Primitive Solar Nebula 
N87-23379/7/GAR 742,265 


Star Formation in Carina OB1: Observations of a Giant 
Molecular Cloud Associated with the eta Carinae Nebula 
N87-24272/3/GAR 742,297 


Infrared Emission and Excitation in LMC (Large Magel- 
lanic Cloud) Hii Regions 
N87-24298/8/GAR 742,323 
IRAS (infrared Astronomy Satellite) Observations of Irreg- 
ular Galaxies. 
N87-24299/6/GAR 
NECK (ANATOMY) 
Neck Muscle Endurance and Fatigue as a Function of 
Helmet Loading: The Definitive Mathematical Model 
AD-A181 327/ B/GAR 743,783 
NEEDS ASSESSMENT 


Format for initiating the Volunteer Orientation and Pre- 
ceptor Training Program 


743,834 


742,505 


744,112 


743,994 


744,118 


(infrared) Emission in 


742,393 


743,474 


743,036 


742,324 
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PB87-204434/GAR 
NEGROES 
Effects of Moderate Cold and Heat Stress on the Poten- 
Giese of teerensine tomtom F », bai 
ity at Four emperatures 
on the Performance and Physiology of Biack Males. 
P887-196473/GAR 


743,458 
NEODYMIUM IONS 


Concentration Quenching in Nd-Doped Glasses. 
0E87008146/GAR 


NEODYMIUM LASERS 
YAG (Yttrium Aluminum Garnet) Lasers. Jan- 
1970-June 1987 (Citations from the NTIS Database). 
7-863817/GAR 744,271 


NEOPLASMS 

Radiation Exposure and Central Nervous System Can- 
cers: A Case-Control Study among Workers at Two Nu- 
clear Facilities. 

0E87007922/GAR 743,757 
oeeey Gomaanann a Re Maas Gr Qeaaibaes 

Assessment and Studies of 

Possible Cancer Fisk tom Exposure to Extremely Low 


Fi Electromagnetic Fields 
DES /GAR 743,758 


————-< Planetary Phenomena. 
N87. /7/GAR = 742,226 


Uranus and : Questions and Possible Answers. 
N87-23386/2/ 742,268 


Properties of Planetary Fluids at High Pressure and Tem- 
Ne7-23999/5/GAR 742,096 


of 
N87-24248/3/GAR 


743,452 


744,256 


the Outer Pianets. 
742,261 


Reaction to Vibration of Rat Kinesthetic Analyzer Neuro- 


cytes. 
N87-23133/8/GAR 


NERVOUS SYSTEM 
Action des Neurotoxiques et de Leur Antidotes au Niveau 
des Membranes et la Transmission 


744,519 


PB87-202719/GAR 

NEURAL NETS 
—— into the Pattern Processing Capabilities of 
Nerastta/7/GAR 742,589 
Adaptive, Associative, and Self-Organizing Functions in 
Neural 
PB87-196242/ 742,590 


NEUROCHEMICAL TRANSMISSION 
~—_ Neurotransmitter Regulation of Long-Term Synap- 


tic Plasticity in 
AD-A181 474/8/GAR 743,650 


NE 
Neurochemical Mechanisms Mediating Recovery of Func- 


tion. 
AD-A181 397/1/GAR 743,648 


Neurochemical Mechanisms Media! Recovery of Func- 
tion. Annual Report July - December 1985. 

AD-A181 574/5/GAR 743,798 
Effect of Or tes on Cholinergic and Other 
in Brain. 


Neurotransmitter 
AD-A181 858/2/GAR 


NEURONS 
Chemical Sensitivity of Medial Vestibular Nuclear Neu- 
rons to Enkephalins, Acetyicholine, Gaba and L-Gluta- 


mate. 
N87-23131/2/GAR 744,517 


743,802 


NEUROPHYSIOLOGY 
Single-Electrode Voltage Clamp in Mammalian Electro- 


physiology 
AD-A181 785/7/GAR 743,694 


NEUROTOXINS 
Action des Neurotoxiques et de Leur Antidotes au Niveau 
des Membranes et de la Transmission Synaptique 
(Action of Neurotoxins and of Their Antidotes at the 
Level of Membranes and of Synaptic Transmission), 
PB87-202719/GAR 743,809 
NEUROTRANSMITTERS 
Chemical Sensitivity of Medial Vestibular Nuclear Neu- 
fons to Enkephalins, Acetyicholine, Gaba and L-Giuta- 
te 


mate. 
N87-23131/2/GAR 744,517 


Biochemical Aspects of Some Neurohumoral System 

Functions duri cere tem Antiorthostatic Hypokinesia. 

N87-23142/9/ 744,521 
NEUTRAL GASES 

Neutral Hydrogen and Star Formation in irregular Galax- 


es 
N87-24302/8/GAR 742,327 


NEUTRON DIFFRACTION 
Neutron Powder Diffraction Study and Physical Charac- 
terization of Zeolite D-RHO Deep-Bed Caicined at 773 
and 923 K. 
PB87-198149 742,753 


yclic Nucleotides, Creatinine Pros- 
— E2 and Thromboxane B2 from Mice Exposed to 
Body Irradiation from an Enhanced Neutron Field 
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AD-A181 788/1/GAR 743,743 
Rapid Communication Neutron-induced Free Radicals in 
DONA 


Oriented . 
AD-A181 847/5/GAR 743,684 


Ductile-to-Brittle Transition Behavior of Martensitic Alloys 
Neutron irradiated to 26 Dpa. 

0E87005476/GAR 743,570 

NEUTRON STARS 
Neutron Stars as Cosmic Neutron Matter Laboratories. 
DE87007468/GAR 742,256 
Beamed Emission from Gamma-Ray Burst Sources. 

Ner.23802/6/GAR 742,257 


Accretion onto Neutron Stars with the Presence of a 
N87-23334/2/GAR 742,259 


NEUTRONS 
Mechanisms and Secondary Factors involved in the in- 
duction of Radiation Transformation in Vitro: Comprehen- 


sive Report. 
be8 7008017 /GAn 743,778 


NEW MEXICO 
epee oF See ene S Oe Lone We Canes. 
Gila-San Francisco and Mimbres Drainage Basins to 
pee? 201042/GAR 743,974 
Guide to Water Records of New Mexico, 1897-1983. 
PB87-205316/GAR 743,979 


Criteria for the identification of Potential Sites for irriga- 
tion with Saline Waters in New Mexico. nanem 


IR (infrared) Emission in 


N87-24368/9/GAR 742,393 
NGC 1068 GALAXY 
Structure in the Nucleus of NGC 1068 at aleme 
N87-24370/5/GAR 
NGC 185 GALAXY 
Detection of CO (J= 1-0) in the Dwarf Elliptical Galaxy 


NGC 185. 
N87-24315/0/GAR 742,340 


NGC 2623 GALAXY 
Near-Infrared Study of the Luminous Merging Galaxies 
NGC 2623 and 148. 

N87-24339/0/ 742,364 

NGC 3256 GALAXY 
Star Formation in the Merging Galaxy NGC3256 
N87-24340/8/GAR 


NGC 5457 GALAXY 


" 742,365 


Global Properties of the Nearby Spiral M101. 
N87-24309/3/GAR 
NGC 6946 GALAXY 

Azimuthal and Radial Distributions of HI and H2 in NGC 


6946. 
N87-24335/8/GAR 
NIA (NATIONAL INSTITUTE ON AGING) 
Budget Reduction: Effect of 1986 Sequestration on Na- 
tional Institute on " 
PB87-204194/GAR 741,926 
NICKEL 
Fundamental Study of P/M (Powder Metallurgy) Proc- 
essed Elevat ature Aluminum Y pnene 


742,334 


742,360 


ied T: 
AD-A181 496/1/GA 


Interactive Chemistry of Coal-Petroleum 
_— Report, September 16, 1986-December 1 
1 


DE87006667/GAR 743,167 
Hydrotreatment Catalyst Activity Enhancement: Quarterly 
Report No. 14 for the Period November 1, 1986 to Janu- 


31, 1987. 
87006802/GAR 743,168 


Promoter Modifications t+, — ye - 4 ae 
) EL. Final Report for Period April 1, 1982-September 30 


DE87007539/ GAR 742,674 


Anomalies in Near-Threshoid Photoabsorption: Reson- 
ances, “White-Lines” and Other Enhancements. 
DE87008208/GAR 744,427 


Electrochemical Studies in Molten Fluorides and Other 
— Progress Report, April 1, 1966 Through March 
1, 1967. 

0E87008259/GAR 742,748 
Kinetic Characterisation of Different Catalysts for the 
Methanation of Residential CO in Hydrogen. 
0E87770076/GAR 743,232 


Phase Relations in the System Nickel-Copper-Sulphur- 
Ruthenium at 1200C, 
PB87-203527/GAR 


NICKEL ALLOYS 
Fundamental Understanding of the Intrinsic Ductility in 
Nickel-Base L12 Type Alloys. 
AD-A181 385/6/GAR 


Effect of Fr on Fatigue Crack Growth Rate of In- 
conel 718 at High Temperature 
AD-A181 548/9/GAR 743,581 


investigation of the Hot Corrosion Protectivity Behavior of 
Platinum Modified Aluminide Coatings on Nickel-Based 
Superalloys 


742,673 


743,578 


AD-A181 795/6/GAR 742,826 


Fatigue Da interaction Behavior of PWA 1480. 
N87-22777/3/GAR 743,572 


Effect of 
ties of CMSX-2 
at 22782/3/GAR 


initial Susceptibility Studies of Rapidly Solidified Monel. 

PBB? 197984 744,343 
NICKEL CADMIUM BATTERIES 

New Type High Capacity Ni-Cd Battery ‘PANANICA’ 

'SM30), 

$887-200903/GAR 743,113 
NICKEL HYDROGEN BATTERIES 

Test Results of a 60 Volt Bipolar Nickel-Hydrogen Bat- 


tery. 
N87-24029/7/GAR 743,104 


NICKEL ‘ONS 
Satellite Spectra of Heliumlike Nickel. 
0E87008065/GAR 

NIGHT be ne — 


Night Vision Devices. January 1970-July 1987 (Citations 
from the NTIS Database). 
PBS GAR 


744,279 


743,071 
NIOSH (NATIONAL INSTITUTE FOR OCCUPATIONAL 
SAFETY AND HEALTH) 

Program of the National Institute for Occupational Safety 


and Health (NIOSH), FY 1985 Program Plan. 
PB87-194627/GAR 743,761 


Bis(2-Fluoro-2,2- ayy: 2,2,3,3,4,4,4-Heptafiuoro- 
-Methan and of Preparation. 
PAT- -7-046 -S/GAR 742,767 
Biosynthesis of Beta-Nitropropionic Acid and Its Esterifi- 
cation to Cellulose. 
AD-A181 321/1/GAR 
NITRIC OXIDE 
Laser Studies of Crantess Dynamics at the Gas-Solid 


Interface: A he 
0E87005950/GAR 742,725 
Kinetics of Reactions in Combustion 


e taagat ane and Sulfur 
Deero0s s1Oa/GAR eee ace 743,201 


NITRIDES 

Physical istry of Energetic Nitrides. 
AD-A181 316/1/GAR 

NITRILES 


Spin-Cast Carbon Films from Polyacrylonitrile. 
DE87002489/GAR 


N87-23717/8/GAR 


NITROCELLULOSE 
of Beta-Nitropropionic Acid and Its Esterifi- 
cation to Cellulose. 
AD-A181 321/1/GAR 744,129 
NITROGEN 


744,129 


742,695 


742,765 


742,671 


Nitrogen Gas Ex in the Human Knee. 
AD-A181 869/9/GAR 


Pore Structure Analysis of American Coals. 
DE87008022/GAR 743,218 


Properties of Planetary Fluids at High Pressure and Tem- 
perature. 
N87-23399/5/GAR 742,096 
NITROGEN COMPOUNDS 
Capillary GC (Gas : Sent Detection Methods 
for avn wl and Sulfur Compounds in Shale-Derived Jet 
Propulsion F 
AD-A181 865/7/GAR 


743,744 


743,192 


Chemistry of Atmos- 

pheric Species: Pr leport Covering the Period 1 
March 1984 Through 31 December 1984. 
DE87007747/GAR 743,318 
NITROGEN IONS 

Measurements of Metastable N(1+ ) (singlet D) 6584 A 

Emission in the Twilight Thermosphere, 

PB87-196630/GAR 
NITROGEN OXIDES 

Results for SO sub 2 and NO/sub X/ Removal from Flue 

Gas by a Bed of Copper Oxide. 

DE87005396/GAR 743,314 


Kinetics of Nitrogen and Sulfur easton in Combustion 


Systems. uma Report No. 7 
DE87006703/GA 743,201 


Direct Sorbent Injection for Combined SO sub 2 NO/sub 
X/ Removal: a ed Technical Progress Report, Octo- 


ber-December 1 
Des 7007682" GAR 742,675 


Demonstration of the lodine and NO/sub X/ Removal 
Systems in the Oak Ridge National Laboratory integrated 
- it Test Facility. 
'007884/GAR 
oiahnamenen ACID 
Biosynthesis of Beta-Nitropropionic Acid and its Esterifi- 
cation to Cellulose. 
AD-A18 321/1/GAR 


742,427 


744,039 


744,129 





Theoretical Studies of Solids under Extreme 
AD-A181 458/1/GAR 


NOCARDIA 
aaa ae 
peer2boraviGany 743,663 


Guidelines for Noise and Vibration Levels for the Space 
Station. 


N87-24162/6/GAR 
NOISE PREDICTION (AIRCRAFT) 

Coupled Aerodynamic and Acoustical Predictions for Tur- 

boprops. 

N87-23598/2/GAR 741,959 
NOISE REDUCTION 


Acoustic T 
N87-23248/4/ 
NOMENCLATURES 


742,700 


744,469 


of Simplified Cabin Box, Phase 1. 
741,994 


Planetary Nomenciatur 
N87-23557/8/GAR 
NONAQUEOUS ELECTROCHEMISTRY 


Cross-Linked Poly(vinylferrocene)-Modified Reference 
Electrode for Nonaqueous Electrochemistry. nin 


742,216 


PB87-202982 
NONDESTRUCTIVE TESTING 


Pavement Evaluation Concepts Using Nondestructive 
Structural Evaluation and Pavement Condition index. 
AD-A181 373/2/GAR 


Assessment of the Feasibility of Performing Infield Non- 
destructive Evaluation to Determine the Presence of Ex- 
plosives Materials within YY Munitions. 
AD-P005 350/4/GAR 

NONLINEAR DIFFERENTIAL EQUATIONS 
Si Structure of Nonlinear Ordinary and Partial Dif- 
ferential Equations: Progress Report. piliane 


744,152 


DE87008242/GAR 
NONLINEAR EQUATIONS 


Upwind and Symmetric 
N87-24145/1/GAR 
NONLINEAR FILTERING 
New Nonlinear Filter for Real Time Estimation. 
PB87-196655/GAR 
NONLINEAR OPTICS 
me Quantum Optics Research in the Mirror of the 


Society Meeting (51st) Heid in West 
Soran on 30 March - 4 April 1987. 
AD-A181 338/5/GAR 744,242 


Shock-Capturing Schemes. 
744,237 


742,984 


DE87008046/GAR 


NONLINEAR PROPAGATION ANALYSIS 
Nonlinear and Random Phenomena in Electromagnetic 
and Acoustic Wave Propagation. 
AD-A181 649/5/GAR 


NONLINEAR SYSTEMS 
ee ee Oe Ee ene eh PRED Gp» 
chanics and Nonlinear Theory. 

N87-23916/6/GAR 744,233 


NONLUMINOUS MATTER 


Experimental Bounds on beta beta -Decay, Cold Dark 
Matter and Solar Axions with an Ultralow Background Ge 


Detector. 

DE87002065/GAR 
NONPARAMETRIC STATISTICS 

Generalized Additive Models, Cubic Splines and Penal- 


ized Lik 
743,644 


742,404 


elinood. 
AD-A181 773/3/GAR 


NONPROFIT ORGANIZATIONS 
Planning for Or: tional Change: A Case Study. 
AD-A181 460/7/GAR 741,875 
NORDAPS COMPUTER PROGRAM 
Operational Description of the Naval 
Data Analysis Processing System (NORDA\ 
AD-A181 403/7/GAR 
NOREPINEPHRINE 
Amine Neurotransmitter _— en of Long-Term Synap- 
tic Plasticity in Hi 
AD-A181 474/8/GAR 743,650 
NORTH PACIFIC OCEAN 
Vertical Wind Shear as a Predictor of Tropical Cyclone 


Motion 
AD-A181 818/6/GAR 

NORTH SLOPE BOROUGH 
Monitoring Met and Ai 


thodology 
Stitutional Response and Cha 
Economic Studies Program 


117. 

PB87-204715/GAR 
NOVA FACILITY 

Nova Target Experiments. 

0E87008157/GAR 
NOVA SCOTIA 


Cenozoic Geology of the Continental Slope and Rise Off 
Western Nova Scotia 
PB87-200135/GAR 


aphic Raw 
"744,120 


742,472 


of North Slope in- 
. 1979-1983. Social and 
echnical Report Number 


742,563 


744,014 


744,117 


KEYWORD INDEX 


a Technologies for Thrust Vectoring. 
N87-22670/0/GAR 741,989 


NOZZLE FLOW 
Structural Analysis of Supersonic Jet Discharging from 
Free-Vortex Nozzie by Method of Holographic interfero- 
metry with Pulsed Laser. 
N87-23574/3/GAR 741,948 
Flow of Gas Through Turbine Stage with Spherical 


NS7-29560/6/GAR 742,833 


NOZZLE GEOMETRY 
et SS Rete cee Gane foe os ee 
Size on the Performance of a Nonaxisymmetric Wedge 


Nozzie. 
N87-23593/3/GAR 741,954 
NUCLEAR CHEMISTRY 


Research in Nuclear Chemistry: Progress Report for the 
Period July 1, 1962 to May 31, 1963. dain 


0E87006925/GAR 
NUCLEAR ELECTRIC PROPULSION 
Nuclear Powered Mars Cargo Transport Mission Utilizing 
Advanced lon ’ 
N87-23692/3/ 742,847 
NUCLEAR ENERGY 
China's Nuclear Power Program: Options for the US. 
0E87004155/GAR 743,136 


World Ses eater Gataten Caen CS 
PB87-197190/GAR 43,284 
NUCLEAR EXPLOSION DAMAGE 
Blast Testing of ient Shelters in Model! Scale, 
AD-P005 368/6/ 744,202 
NUCLEAR EXPLOSION SIMULATION 
1 Simulation Techniques: DIRECT COURSE - A 
1 KT -of-Burst Nuclear Blast Simulation. MINOR 
SCALE - An 8 KT Surface Nuclear Biast Simulation, 
AD-P005 361/1/GAR 
NUCLEAR EXPLOSION TESTING 
Distant Airblast from MINOR SCALE, 
AD- 362/9/GAR 
NUCLEAR EXPLOSIONS 
Analysis of Radiation Exposure for Personne! on the Res- 
idence isiands of Enewetak Atoll after Operation 
GREENHOUSE, 1951-1952. 
AD-A181 506/7/GAR 


Contaminant T: 


744,021 


During Atmospheric ae 
Nuclear Chimney: ng Lg am 
DE87006684/GAR 743,358 


Sean Testing and Modeling of NTS Microwave 
0es7607S19/GAR 744,022 
Shock Strength Versus Range from Underwater Nuclear 


Sain. " 
87008424/GAR 743,865 


NUCLEAR FUELS 
RERTR (Reduced Enrichment Research and Test Reac- 
tor) am: A Progress Report, November 1986. 
0E87 /GAR 744,050 
NUCLEAR FUSION 
Nucleosynthesis and Astrophysical Gamma Ray Spec- 


tr ’ 
N87.24259/0/GAR 742,286 
NUCLEAR INDUSTRY 
Software Verification for Nuclear Industry. 
0E87004343/GAR 
NUCLEAR MAGNETIC RESONANCE 
Acoustic and Dielectric Properties and Network Models 
of ight Gas Sandsiones Annual Report July 1985-June 
1986, 
PB87-207155/GAR 742,755 


NUCLEAR POWER 
World integrated Nuclear Evaluation System eee 1 
PB87-197190/GAR 

NUCLEAR POWER PLANTS 


Tie List of Documents Made Publicly Avaliable, May 1- 
1,7 
NUREG-0540-V9-N5/GAR 


Heat Dissipating Nuciear Reactor with Metal Liner. 
PAT-APPL 565/GAR 744,054 


NUCLEAR POWER REACTORS 


USSR Report: Engineering and Equipment. 
N87- 2957071. 1 1G. 


NUCLEAR REACTORS 
Study ~. Schwarz Converters for Nuclear Powered 


Spacecraft 
N87- 23903/4/GAR 742,848 


NUCLEAR SPIN 
Ground State of Nuclear Spins in fcc-Metals, 
PB87-196226/GAR 
NUCLEAR TERRORISM 
Terrorism - A Global 
AD-A181 530/7/GAR 
NUCLEOSYNTHESIS 
Nucleosynthesis and Astrophysical Gamma Ray Spec- 


troscopy. 
N87-24259/0/GAR 742,286 


744,059 


744,053 


743,485 


744,340 


742,514 


O STARS 


NUMERICAL ANALYSIS 
Programmer's Manual of interval Package IP+ + . Ver- 
sion 0.0 and Compasesn to lo IP, 

PB87-196697/GAI 
NUMERICAL WEATHER FORECASTING 


Use of Observed Data for the initial Value Problem in Nu- 
merical Weather 
AD-A181 744/4/GAR 


743,631 


742,469 


Experiments on the UK Meteoro- 
logical General Circulation Model) with EI 
Nino SST (Sea Surface Temperature) Anomalies. 

N87-23045/4/GAR 742,444 


mnganh of nite) Condittne ond SO% tn Betas Tox 

lor 
No Period. 

N87-23046/2/GAR 742,475 


Extended Forecast Experiment with my ccc  Canerion 
Climate Centre) GCM (General Climate 
N87-23050/4/GAR 742,479 


NURSING RECORDS 
Format for Initiating the Volunteer Orientation and Pre- 
ceptor Ti 
PB87-204434/GAR 

NUTRIENT DATA BASE 
USDA (United States 
a Base for Standard 
PB87-208195/GAR 
USDA (United States 
Data Base for Standard 
Release 6. 
PB87-208211/GAR 


USDA (United States 


) Nutrient 
by a Ly of Godan aes 


PB87-208229/ 742,074 


a (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Release 5, Suppie- 
PEs? 20k 


743,452 
) Nutrient 
. Release 


742,071 


re) Nutrient 
iated Version, 


742,073 


of 
jeference, Full Version. 


Microcomputers). 


T-SOEESTIGAA 742,075 


—— 
Version, 


Release 6 (for 

PB87- maa 742,076 
Preliminary Studies Characterizing Wastewater from the 
Intensive Culture of Channel — and Nitrification in 
Laboratory Scale 
PB87-205787/GAR 

NUTRITION 


OPERATION EVEREST Ii: Effects of a Simulated Ascent 
to 29,000 Feet on Nutrition and Body on eae 


AD-A181 855/8/GAR 
of Histamine and Serotonin Levels 


743,422 


Nutritional Correction 

as Related to Exposure to Hypokinesia and Neuro-Emo- 
N87-23126/2/GAR 744,512 
Distinctions in Formation of Microbial Complex in Nutrient 
Solutions of Higher Plants after Use of Straw Mineraliza- 


tion Products. 
N87-23138/7/GAR 742,069 


USDA (United States eae ) Nutrient 
enna sas wor ky wey Full Version, Release 


PB87-208195/GAR 742,071 

USDA (United States Department of e) Nutrient 

Data Base for Standard Reterence, eviated Version, 

Release 6. 

PB87-208211/GAR 742,073 
USDA (United States t of ure) Nutrient 

om Base for Standard , Version, Release 

Microcomputers) 
PB87-208229/GAR 742,074 


USDA any my te nae may Nutrient 
Cate Saco ter Giantess Setwense, Mates se 5, Suppie- 


742,075 
USDA (United States ee of ulture) Nutrient 
Data Base for Standard Reference, eviated Version, 
Release 6 (for Microcomputers). 
PB87-208245/GAR 742,076 
NUTRITION SURVEYS 


— Survey of Food intakes by Individuals (CSFIl): 
Food Intake Data for Men 19-50 Years of 


Age, 10-190 /GAR 743,710 


of Food intakes by Individuals (CSFII): 
One Day's Food intake Data for Low income Women 
and Their Children 1-5 Years of Age, 1985. 
PB87-197158/GAR 


NUTS (FASTENERS) 


Daze Fasteners 
PATENT-4 650 385 


743,711 


743,497 


Tube Coupling Device. 
PATENT-4 655 482 


O STARS 
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tion Application 
N87-23821/8/GAR 742,884 
ROCKETS 
Propagation Testing of M61 Rockets in Single Round 
Containers, 


AD-P005 354/6/GAR 744,213 
ROCKS 


es Se OO SS Cae lp 
in Solid and Rock Samples. 
0E87006692/GAR 742,647 


In Situ Stresses in Low Permeability, Nonmarine Rocks 
0DE87006896/GAR 743,956 


jaa wpe Properties of Materials Exposed at 
N87-23414/2/GAI 742.105 


Spectral Mixture Modeling: Further Analysis of Rock and 
Soil Types at the Viking Lander Sites. 
N87-23415/9/GAR 742,106 


Sones | Spectral Observations of Geologic Ma- 
terials in 
N87-23425/8/GAR 743,907 


Drillability S' 2 

PoeT 1SOTTA/GAR” 

ROCKY MOUNTAINS (NORTH AMERICA) 
Characteristics of Orographically Initiated Convection. 
N87-23092/6/GAR 742,488 

ROLL 
Two Blowing Concepts for Roll and Lateral Control of Air- 


craft. 
N87-23627/9/GAR 741,975 


ROOM FIRES 
Measurements of the Transient Temperature and Velocity 
Profiles in Ceiling Jets (Extended Abstract) 
PB87-203006 742,623 
Ceiling Jet-Driven Wall Flows in Compartment Fires (Ex- 
Abstract). 


tended 
PB87-203873 


ROTARY GYROSCOPES 
Closed Loop Fiber Optic Rotation Sensor. 
PATENT-4 662 751 

ROTARY STABILITY 
Effectiveness of Balancing Flexible Rotary Compressor 
Vanes on Low-Speed Balancing Machine 
N87-23580/0/GAR 

ROTARY WING AIRCRAFT 
Demonstration of Frequency-Sweep Testing Technique 
U a Bell 214-St Helicopter 
N87- 2/9/GAR 

ROTOR AERODYNAMICS 
Unsteady Stator/Rotor interaction 
N87-22767/4/GAR 742,827 


Research and Technology (Ames Research Center 1986 
Annual Report) 
N87-24391/1/GAR 


ROTOR BLADES 
E and Theoretical Studies of Time-Averaged 
and Time Resolved Rotor Heat Transfer 
N87-22770/8/GAR 


ROTOR BLADES (TURBOMACHINERY) 
Unsteady Stator/Rotor interaction 
N87-22767/4/GAR 742,827 


Dynamic Response of Two Composite Prop-Fan Models 
ona a Half Model 
N87-23615/4/GA\ 741,996 


ROTORS 


Balancing of Rigid and Flexible Rotors, 
AD-A181 731/1/GAR 743,509 


Aeroelasticity and Mechanica! Stability Report, 0.27 Mach 
Scale Model of the YAH-64 Advanced Attack Helicopter 
N87-23596/6/GAR 741,957 


Extension of Kirchhoff's Formula to Radiation trom 

Moving Surfaces 

N87-24160/0/GAR 741,998 
RPMA (REAL PROPERTY MAINTENANCE ACTIVITY) 

Evaluating the Efficiency of RPMA (Real Property Mainte- 


nance Activity) in the Tactical Air Command 
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RUBBER 
Simplex Optimisation Technique for Development of 
Rubber Formulations 
N87-22846/6/GAR 742,766 

RUBBER COATINGS 
Natural and Synthetic Rubber —_- 
tes and January 1 
tions from World Surface Coatings Abstracts). 
PB87-864351/GAR 


Emission Spectra of Quasimetastable Levels of Alkali- 
Metal Atoms. 
AD-A181 841/8/GAR 744,252 
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Continuous Synthesis of Runoff from the Kawishiwi River 

Basin in Northeastern Minnesota by the Rivall Hydrologic 

PB87-201117/GAR 743,950 
RUNWAY ALIGNMENT 


LORAN-C Approach Considerations. 
N87-22612/2/GAR 


RUNWAYS 
Criteria for Asphait-Rubber Concrete in Civil Airport Pave- 
ments. Volume 2. Evaluation of Asphalt-Rubber Con- 
crete 
AD-A181 433/4/GAR 742,789 
men Dynamic Response to Damaged and Repaired 
AD-A181 678/4/GAR 741,961 
interpretation in Terms of the Response of a One 
Degree-of-Freedom Oscillator to Two Successive Disturb- 
ances. 
N87-23610/5/GAR 
Experimentai- 
cation of Aircraft 
N87-23611/3/GAR 
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Characteristics of individual Particles at a Rural Site in 
the Eastern United States. 
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PB87-196119/GAR 
RUSTS (FUNG!) 
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Mississippi and Loblolly Pine Plantations. 

PB87-207650/GAR 743,892 
RUTHENIUM 


Phase Relations in the System Nickel-Copper-Sulphur- 
Ruthenium at 1200C, 
PB87-203527/GAR 742,673 


RUTHENIUM COMPLEXES 
nd Transformations and ey by Transition Metal 
Cluster Compounds Containing Sulfur: Progress Report, 
be87006733/ GAR 742,727 
SACCHAROMYCES CEREVISIAE 
ECUT: Energy Conversion and Utilization wer 
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SAFEGUARDS 


Applications Guide 

0E87007707/GAR 744,056 
ee | and Security Progress Report, January-De- 
0E87007725/GAR 744,057 


SAFETY 


Minutes of the Explosives Seminar (22nd) Heid in 
Anaheim, California on 26-28 August 1986. Volume 1. 
AD-A181 274/2/GAR 744,127 


Minutes of the Explosives Safety Seminar (22nd) Held in 
Anaheim, California on 26-28 August 1986. Volume 2. 
AD-A181 275/9/GAR 744,128 


Desktop Computers and Explosive Safety, 
AD-P005 309/0/GAR 744,137 


Accident-Prone Risk-Factors in the Production of Pyro- 
technic Ammunitions and Preventive Measures Therefor, 
AD-P005 311/6/GAR 744,139 


a ee ee 
ee to the Hazards of 
Explosive Activities from the lacturer’s Point of 
View, 

AD-P005 313/2/GAR 743,749 


Six Years Practice in the Enforcement of the New French 
Explosive Safety Regulation, 
AD-P005 314/0/GA 743,750 


Friction and Impact Sensitivities for High Explosives, 
AD-P005 317/3/GAR 744,142 


Equipment Support Systems in Blast Resistant Struc- 
tures. 
AD-P005 318/1/GAR 744,192 


improved Mixing, Granulation and Drying of Highly Ener- 
getic Pyromixtures, 
D-P005 321/5/GAR 744,143 


Vented Suppressive Shielding in Pyrotechnic Operations, 
AD-P005 322/3/GAR 744,144 


KW-90 VOL. 87, No. 19 


to Vehicle SNM Monitors. 


KEYWORD INDEX 


in Ordnance Tes! 
Sprites 326/4/GAR ” 744,147 


Missile Test Cell Design Load and Safe Siting Criteria, 
AD-P005 330/6/GAR 744,196 
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AD POOS 332/2/GAR 744,148 
Calculation of Airblast from Underground Ammunition 


AD Phos /3/GAR 
New Airbiast Criteria for Man, 
AD-P005 337/1/GAR 
and Handling of Hydrazine, 
399/774 743,752 


HAZEL - A Computerized Approach to System Safety, 
AD-P005 349/6/GAR 743,492 


eo of Propagation between Stacks of Bombs. 
AD- 352/0/GAR 


744,185 
T Tank Ammunition Storage Facility, 
AD-P005 953/8/GAR 


UK MOD Explosive Storage Principles, 
AD-P005 359/5/GAR 744,159 


Audit of the Quantity Distance Rules for the Storage of 
Ammunition and E . 
AD-P005 360/3/GAR 
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Ammunition 
AD-P005 363/7/ AR 


Wartime Mission of Explosives Safety, 
AD-P005 366/0/GAR 


Who is Afraid of Risk Criteria, 
AD-P005 367/8/GAR 


Blast Loading. on Above Ground aricaded Munition 


nos VAIGAR 744,165 


IMO (Explosive Safety Knowledge Improvement Op- 
= Vil Test Results, 
AD-P005 370/2/GAR 744,166 


Insensitive Conducting Composition (CC) Primers, 
AD-P005 371/0/GAR 744,167 


| ge RF-Protection and Transmission Line Equa- 


AD-PO0S 372/8/GAR 


Safety Considerations for In-Line Mechanical Fuzes. 
AD-P005 373/6/GAR 744, 169 


Hazards and ‘ability Studies and Their Application to 


Manufacture and Storage of Lead Azide by a Computer 
Int ited System, 
Al 375/1/GAR 744,170 


Ordnance industry Safety Problems: They Can't Be 
Solved Alone, 

AD-P005 376/9/GAR 743,494 
bm Be ne of the Limits of the Hazardous 


to Projections, 
AD-PO0S 378/5/GAR 


Muller Mixer Fire - Lessons Learned, 
AD-P005 381/9/GAR 743,496 


System Safety Considerations for the Design of a Chemi- 
cal Surety Materiel Laboratory, 
AD-P005 383/5/GAR 


744,168 


743,495 


743,753 
Safety Considerations for the Operation of a Thermal De- 
structor Unit for Chemical Surety Materiel 3'x’ Items, 

AD-P005 384/3/GAR 743,754 


Safety Analysis for Vented Dust Explosions, 
AD- 386/8/GAR 744,173 


WC-814 Propellant Burning in a SCAMP-Type Hopper, 
AD-P005 390/0/GAR 744,176 


Automated Explosive Removal System Using Cavitating 
Water Jets, 
AD-P005 391/8/GAR 
SAFETY MANAGEMENT 
Actions to Implement the Recommendations of the Presi- 
dential Commission on the pens Shuttle Challenger Ac- 
cident: Executive 
N87-23676/6/GAR 
SALARIES 
Study of Maritime Labor Unions with an Emphasis on the 
Trend of Wages and Benefits over the Past Ten Years. 
AD-A181 794/9/GAR 741,900 
SALINITY 


Ocean Data CSTD Macintosh System 
AD-A181 499/5/GAR 744,121 


Selecting Genotypes of Valencia Peanuts for Salt Toler- 
ance and Efficient Saline Water Utilization 
PB887-202198/GAR 742,061 
Preliminary Studies Characterizing Wastewater from the 
Intensive Culture of Channel Catfish and Nitrification in 
Laboratory Scale Submerged Filters. 
PB87-205787/GAR 
SALIX GOODDINGII 


Response to an Exotic Habitat by Arid Riparian Breeding 
Birds Along an Elevational Gradient. 


744,177 


744,440 


743,422 


PB87-202032/GAR 


SALMONELLOSIS 
Biochemical Changes in Tissues during Infectious Iliness: 
The Bioenergetics of infection and Exercise 
AD-A181 722/0/GAR 

SALT WATER 
Criteria for the identification of Potential Sites for Irriga- 
tion with Saline Waters in New Mexico 
PB87-205324/GAR 

SAMPLING 
oo 


743,695 
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and Preservation of Environmental Samples. 
271/GAR 742,645 
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Bright Sand/Dark Dust: The Identification of Active Sand 
Surtaces on the Earth and Mars. 
N87-23449/8/GAR 742,134 


Mars: Morphology of Southern Hemisphere intracrater 


Dunefieids. 
N87-23452/2/GAR 742,137 


Eolian Saltation on Mars. 
N87-23455/5/GAR 742,140 


Mass Transport by Aeolian Saltation on Earth, Mars and 
Venus: The Effects of Full Saltation Cloud Development 


and Choking. 
N87-23456/3/GAR 742,141 


Aeolian Abrasion on Venus: Preliminary Results from the 

Venus Simulator. 

N87-23458/9/GAR 742,143 
SANDSTONES 

In Situ Stresses in Low Permeability, Nonmarine Rete. 

DE87006896/GAR 43,956 


Acoustic and Dielectric Properties and Network Models 

es ight Gas Sandstones. Annual Report July 1985-June 

1 . 

PB87-207155/GAR 742,755 
SANITARY LANDFILLS 


Migration and A Review of Current Landfill 


Methanogens: 
Gas Field Research at ANL (Argonne National Laborato- 


Bte7004896/ GAR 


SARSAT 


Cospas-Sarsat Satellite Orbit Predictor, Volume 9. 
N87-23671/7/GAR 


SASE SYSTEM 
Introduction to SASE: Standards Analysis, Synthesis, and 
Expression, 

PB87-209052/GAR 

SATELLITE ANTENNAS 
Antenna System for an EHF (Extremely a Frequency) 
Satellite Earth Terminal and Its Calibration. 
AD-P005 395/9/GAR 


Phased Array Antenna for Space Shuttle Orbiter, 
AD-P005 407/2/GAR 743,025 


Basic Parameters of Antennas for Aircraft, Satellites and 
Missiles. 
N87-23860/6/GAR 


SATELLITE-BORNE PHOTOGRAPHY 


Control Network of Mars: October 1986. 
N87-23551/1/GAR 


Mars Observer Camera. 
N87-23556/0/GAR 


SATELLITE COMMUNICATIONS 
Officer in Tactical Command and Tactical Data informa- 
tion Exchange Systems (OTCIXS/TADIXS) and the Tran- 
sition to the Military Strategic and Tactical Relay System 
(MILSTAR). 

AD-A181 664/4/GAR 


SATELLITE IMAGERY 


Mistral-Tramuntana Shear Line. A Satellite Observation. 
N87-23084/3/GAR 742,482 


Characteristics of Orographically Initiated Convection. 
N87-23092/6/GAR 742,488 


Design for a New Catalog Manager and Associated File 
Management for the Land Analysis System (LAS). 
N87-23159/3/GAR 744,458 


Overview of the Catalog Manager 
N87-23163/5/GAR 744,460 


Naval Applications of a TAE (Transportable Applications 
Executive)-Derived Executive. 
N87-23167/6/GAR 


Control Network of Mars: October 1986 
N87-23551/1/GAR 742,210 


Enhanced Landsat Images of Antarctica and Planetary 
Exploration 
N87-23558/6/GAR 743,879 


Utilizing Remote Sensing of Thematic Mapper Data to 
Improve Our Understanding of Estuarine Processes and 
Their influence on the Productivity of Estuarine-Depend- 
ent Fisheries. 

N87-24012/3/GAR 


SATELLITE OBSERVATION 
Satellite Surveying for a LORAN-C Nonprecision Ap- 
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SATELLITE ORBITS 
Solar System 
N87-23390/4/GAR 


Dynamics of Satellites, Asteroids, and Rings 
N87-23392/0/GAR 


Cospas-Sarsat Satellite Orbit Predictor, Volume 9. 
N87-23671/7/GAR 


SATELLITE ROTATION 
Solar System r+ on 
N87-23390/4/GAR 742,240 


Orbital Resonances, Unusual Configurations and Exotic 
Rotation States among Planetary Satellites. 
N87-23391/2/GAR 

SATELLITE SURFACES 
Gus tering por ey at Uranus: implications for Satellite 

the Origin of impacting Objects. 
N87- 7a342/S/GAR 742,077 
Cratering History of Miranda. 
N87-23344/1/GAR 742,079 


Lack of Commensurabilities in the Mean Motions of the 
Satellites of Uranus and the Resurfacing of Ariel. 
N87-23349/0/GAR 742,084 


Orbital Dynamics of the Uranian Satellites Based on Voy- 


ager Data. 
N87-23350/8/GAR 742,221 


Voye Observations of 1985U1 
N87-23352/4/GAR 742,223 


Accretional Heating of the Satellites of Saturn and 


Uranus. 
N87-23355/7/GAR 


investigations of the Surfaces and interiors of Outer 
Planet Satellites 
N87-23356/5/GAR 742,085 


Sputter Alteration of Regoliths of Outer Solar System 
Bodies 


N87-23434/0/GAR 742,119 


Charged Particle Modification of Surfaces in the Outer 
Solar System 
N87-23435/7/GAR 742,120 


lo: Comparison of Photometric Scans Produced by the 
Minnaert and Hapke Functions. 
N87-23436/5/GAR 


Sulfur-Ox Processes on lo. 
N87-23437/3/GAR 742,122 


Solid Sulfur in Vacuum: Sublimation Effects on Surface 
Microtexture, Color and Spectral Reflectance, and Appii- 
cations to Planetary Surfaces. 

N87-23438/1/GAR 742,123 


Measurements of the Dielectric Constants for Planetary 
les, 


Volati 
N87-23447/2/GAR 742,132 
Application of Numerical Methods to Planetary Ra- 


diowave Scatt 
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SATURATED SOILS 

Loading Rate Effects on the One-Dimensional Compress- 


ibility of Four Partially Saturated Soils. 
AD-A181 388/0/GAI 


SATURN (PLANET) 
Investigations of Planetary Ring Phenomena. 
N87-23360/7/GAR 742.226 
Subcentimeter-Size Particle Distribution Functions in 


Planetary Rings from Voyager Radio and Photopolari- 
meter Occultation Data 
742.227 
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N87-23361/5/GAR 
Hamiltonian Theory of Nonlinear Waves in Planetary 


Rings 
N87-23393/8/GAR 


Planetary Ring Dynamics and Morphology 
N87-23394/6/GAR 


Dynamical Studies of Saturn's Rings. 
N87-23395/3/GAR 742,244 


Properties of Planetary Fluids at High Pressure and Tem- 


perature 
N87-23399/5/GAR 742,096 
SATURN RINGS 
Observational Studies of Saturn's Rings. 
N87-23362/3/GAR 
Production of Braids in Saturn's F Ring 
N87-23363/1/GAR 
SATURN SATELLITES 
Accretional Heating of the Satellites of Saturn and 


Uranus. 
N87-23355/7/GAR 742,260 
Charged Particle Modification of Surfaces in the Outer 
Solar System 
N87-23435/7/GAR 
Voyager Cartography 
N87-23546/1/GAR 
SAVINGS 
Component 
Manual 
AD-A181 604/0/GAR 
SCALE MODELS 
Considerations in the Design and Development of a 
Space Station Scale Model 


742,242 
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Breakout Computer Model Operator's 
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SCALING —. 
Verification view Beam-Type Space Structures. 
N87-22712/0/GA' 744,486 


Scaling Law for Accretion Zone Sizes. 
N87-23385/4/GAR 


impact Crater 
N87-23496/9/GAR 743,926 


—+ ~ Cratering Experiments: Scaling Laws 
lor Non- argets. 
Ne? 23400/8/GAR 743,928 
SCALLOP 


Species ey | Life Histories and Environmental Re- 
Coastal Fishes and invertebrates (North 


—— 
AD AIG) sezve/an GAR 744,065 


SCATTERING 


The Dependence of Pap Sete feet Somoing on Sur- 
face Statistics 
AD-A181 621/4/GAR 


SCENE ANALYSIS 


Edge F . 

Nee 24009/0 GAR 
SCHOTTKY BARRIER DIODES 

Structure and Electrical Properties of Metal Contacts on 

GaAs. 

DE87008217/GAR 
SCIENCE 

bs aang Their yt Nn and Career Differen- 


in Science and Engineering. 

Pee? 189726/GAR 742,506 
Minorities: Their Underrepresentation and Career Differ- 
entials in Science and Engineering. Proceedings of a 
Workshop. 

PB87-189734/GAR 742,507 
Opportunities for Strategic Investment in K-12 Science 
Education. Options for the National Science Foundation. 
Summary Report. 

PB87-203543/GAR 742,509 


SCIENTIFIC FIELDS 
Three Dimensional Graphics in the Statistical Analysis of 
Scientific Data. 
0E87008151/GAR 742,572 
SCIENTISTS 
Characteristics of Doctoral Scientists and Engineers in 
the United States: 1985. (Detailed Statistical Tables). 
PB87-202065/GAR 741,914 
SCINTILLATION 
oe Scintillation Under Weak and Strong Scatter Con- 
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Scintillation T! of Eclipse Shadow Bands. 
AD-A181 497/9/GAR 


SCREENS (DISPLAYS) 
Use of a DBMS (Data Base — _ame System) to Aid 
e Conversion Pr 


in the Softwar 
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SEA BED 
Design of the Shell Project Seafioor Earthquake Meas- 


urement System (SEMS). 
0E87007946/GAR 743,903 


SEA ICE 


isentantion of Ice Dynamics in the Marginal ice Zone. 
AD-A181 392/2/GAR 743, 


a ~ —e Boundary Layer Modification in the Marginal 
ice Zone. 
AD-A181 779/0/GAR 742,470 


Temporal and Spatial Character of Newly Formed ice 
in Eastern Harrison Bay, Alaska, 1978-1982. 
PB87-192480/GAR 744,122 


Rates of Sediment Disruption by Sea ice as Determined 
from Characteristics of Dated ice Gouges Created Since 
1975 on the Inner Shelf of the Beaufort Sea, Alaska 

PB87-192498/GAR 744,123 


SEA SURFACE TEMPERATURE 
Workshop on Comparison of Simulations by Numerical 
Models of the Sensitivity of the Atmospheric Circulation 
to Sea Surface Temperature Anomalies. 
N87-23034/8/GAR 742,433 


Numerical Experiments on the Atmospheric Response to 
a Sea Surface Temperature Anomaly over the Equatorial 
Eastern Pacific Ocean 

N87-23036/3/GAR 742,435 


Sensitivity of Tropical and Mid-Latitude Time-Aver 
Atmospheric States to interannually Varying Global 
Ocean Surface Temperature Distribution 
N87-23039/7/GAR 


Preliminary Results from a Tropical Ocean Global Atmos- 
phere (TOGA) Related Experiment Performed at Ham- 
burg, West Germany, with the ECWME General Circula- 
tion Model (GCM) with T21 Resolution 

N87-23040/5/GAR 742,439 


Principal Circulation Anomalies in Model Atmospheres 
with and without interannual Variations of Tropical Pacific 
SST (Sea Surface Temperature) 

N87-23041/3/GAR 742,440 


Forecast and Sensitivity Experiments on the UK Meteoro- 
logical Office GCM (Genera! Circulation Model) with Ei 
Nino SST (Sea Surface Temperature) Anomalies. 


742.438 


SECRETION 


N87-23045/4/GAR 742.444 


impact of Initial Conditions and SST (Sea Surface Tem- 

perature) Anomalies on Extended Range Predictions for 

the El Nino Period 

N87-23046/2/GAR 742,475 
Aver: we Forecast Experiment during the 

1982-89 €1 Nino Penod 

N87-23047/0/GAR 742,476 


Sensitivity of the NMC (National Center) 
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N87-23048/8/GAR 742,477 


Tropical Pacific SST (Sea Surface Temperature) Experi- 
ments with the GLAS Climate Model. 
N87-23049/6/GAR 742,478 


impact of SST (Sea Surface Temperature) Anomalies 
and initial Conditions on &: 


with A General Circulation Model: A Case 
an 4 
Study in ry kh of 1983. 
eaherontas /GAR 742,445 
of January 1983 Sea Surface Temperature 
iss Experiments to the Formulation of Lateral Diffu- 
N87-23052/0/GAR 742,480 
SEA TRUTH 


Sir-B Mission: Towards an Understanding of Internal 
Waves in the Ocean. 
N87-23102/3/GAR 744,093 


SEA WATER 


Model for Sound Absorption in Sea Water 


Global 
AD-A181 688/3/GAR 744,217 


Global Model for Sound Absorption in Sea Water. Part 2. 
GEOSECS pH Data ; 

AD-A181 689/1/GAR 744,218 
Global Model for Sound Absorption in Sea Water. Part 3. 


Arctic . 
AD-A181 /9/GAR 744,219 


and Decay Properties of Foam in Seawater. 
AD-A181 740/2/GAR 744,088 


Formation and Removal of Bromoform during Desalina- 

tion. 

PB87-197646/GAR 
SEALING COMPOUNDS 

Development of 

ance Polythioether 

AD-A181 550/5/GAR 
SEALS 
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743,519 


Development of a High Temperature Ceramic-to-Metal 

Seal for Air Force Weapons Laboratory Laser. 
0E87007711/GAR 744,255 

SEALS (STOPPERS) 

Straight Cylindrical Seal for High-Performance Turboma- 


N87-23936/4/GAR 742,846 


T Effects in High-Speed Seal Rubs. 
Final Report, February 26, 1979-December 31, 1984. 
N87-23979/4/GAR 743,521 


See eh Gay ee a 


pered Bore Seals. 
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SEARCHING 
Content-Addressable Memory, 
PB87-196259/GAR 
SEAS 
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Mensae, Mars-1: Regional 
N87- NB7.23471/2/GAR 742,153 


Geomorphic Evidence for Ancient Seas in West Deuter- 
onilus Mensae, Mars-2: From Very High Resolution Viking 
Orbiter | ’ 
N87-23472/0/GAR 742.154 
SECOND BREAKDOWN 
investigation of the Electron Transport Properties That 
Breakdown. 


Initiate Second 
AO-AI8t 703/0/GAR 744,318 
SECOND HARMONIC GENERATION 


intracavity Frequency Doubling for the Generation of 
zed States of Light. 
7-198024 744,268 
SECONDARY EMISSION 
importance of Accurate Secondary Electron Yields in 


Modeling aft 
AD-A181 534/9/GAR 


SECONDARY FLOW 
Boundary Layer Separation in 2 and 3 Dimensional High 


Speed Blow 
AD-A181 301/3/GAR 744,222 


SECONDARY ION MASS SPECTROSCOPY 
Monte Carlo Caiculation of Primary Kinematic Knock-On 
in SIMS (Secondary lon Mass Spectrometry) 
PB87-200333 

SECRETION 
Cholinergic Agents and Inhibitors of Extra-Cellular Caici- 
um Influx Suppress the Secretion of TSH (Thyroid Stimu- 
lating Hormones) Human Thyrotropic Adenoma Cells 
Maintained in Li ‘erm Culture 
AD-A181 557/0/ AR 


742,933 


744,480 


743,092 


743,726 
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Organophosphate-induced Histamine Release from Mast 


Is 
AD-A181 783/2/GAR 
SECURITY 
Effectiveness of the Civil Aviation Security Program. 
AD-A181 331/0/GAR 744,550 


Livermore Risk Analysis Methodology: A Quantitative Ap- 

proach to Management of the Risk Associated with the 
tion of Information Systems 

R 743,481 


Safeguards and Security Progress Report, January-De- 
cember 1985. 
DE87007725/GAR 744,057 


SEDIMENT TRANSPORT 


User's Guide to the Littoral Environment Observation Re- 
tneval System 
AD-A181 672/7/GAR 742,776 


Alcatraz we Site —~y + ~ Report 3. San Fran- 
cisco Bay-Alcatraz Disposal Site Erodibility 
AD-AI81 837/6/GAR 743,373 


Wind Ripples in Low Density Atmospheres. 
N87-23454/8/GAR 


Eolian Saltation on Mars. 
N87-23455/5/GAR 742,140 


Mass Transport by Aeolian Saltation on Earth, Mars and 
Venus: The Effects of Full Saltation Cloud Development 


and ine 
N87-23456/3/GAR 742,141 


ee Neat ten br te See 
of Problerns in Aeolian Processes. 
742,142 


743,653 


742,139 


N87-23457/1/GAR 


Determination of Surface Shear Stress with the Naphtha- 
lene Sublimation T 
ner. 23460/5/GAR 743,910 


Seafioor Geologic Hazards on the Northern Aleutian 
PB87-192423/GAR 744,100 


Estuary Mouth Project Progress Report No. 3: 
Navier-Stokes Equations: The Galerkin Method. 
PB87-198180/GAR 744,094 
SEDIMENTARY BASINS 
ae yo Evolution and Analysis of Confirmed or Sus- 
a Gas Hydrate Localities: Volume 6, Basin Analysis, 
‘ormation and Stability of Gas Hydrates in the Panama 


DE86006636/GAR 743,953 


investigation. Report 3. San Fran- 
Disposal Site Erodibility eK 


cisco Bay-Alcatraz 
AD-Atet 837/6/GAR 743,373 
eeeegeee Sip h Satne SaaNy, gt He Shes 


Peer. 192456/GAR 744,102 
Beaufort Sea Coastal Erosion, Shoreline Evolution, and 


Sediment Flux. 
PB87-192464/GAR 744,125 


Rates of Sediment Disruption by Sea ice as Determined 
from Characteristics of Dated ice Gouges Created Since 
1975 on the inner Shelf of the Beaufort Sea, Alaska. 

PB87-192498/GAR 744,123 


Erosion, a, Faulting, and instability of Shelf 
Sediments: Eastern Gulf of Alaska. 
744,103 


PB87-194981/GAR 
oe eee of Sheif 
2. Geology of 


PB87-195004/GAR 
Geotechnical Framework Study of the Northern Bering 


Sea, Alaska. 
PB87-195103/GAR 743,940 


Geotechnical Framework Study of Shelikof Strait, Alaska. 
PB87-195129/GAR 744,113 


Geotechnical Framework Study of the Kodiak Shelf, 


Alaska 
PB87-197497/GAR 744,115 


Geotechnical Framework, Northeast Gulf of Alaska 
PB87-197505/GAR 744,116 
SEIMOLOGICAL STATIONS 
Coordinated Ocean Bottom Seismograph Measurements 
in the Kodiak Shelf Area 
PB87-195038/GAR 
SEISMIC DATA 
Finite-Difference Modeling of ! Problems in 
Magnitude Estimation Using Body Waves. Surface Waves 
and Seismic Source imaging 
AD-A181 455/7/GAR 743,897 
Final Technical Report for Contract Number N00014-81- 
K-0457 
AD-A181 495/3/GAR 743,898 
On the Connection Between the Hergilotz-Wiechert-Bate- 
man and Tau-Sum inversions 
AD-A181 540/6/GAR 
SEISMIC DETECTION 
Outer Continental Shelf Environmental Assessment Pro- 
am. Final Reports of Principal investigators. Volume 49 
Baav. 195020/GAR 743.938 


Seismic Risk Studies, Western Gulf of Alaska 


KW-92 VOL. 87, No. 19 


744,106 


743,900 
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PB87-195079/GAR 
SEISMIC DETECTORS 


Design of the Shelli Project Seafloor Earthquake Meas- 
urement System (SEMS). neniies 
43, 


744,109 


0E87007946/GAR 


SEISMIC EFFECTS 
Dynamics Testing and Modeling of NTS Microwave 


Tower. 
0DE87007519/GAR 


SEISMIC WAVES 
Finite-Difference Modeling of Seismological Problems in 
Estimation Using Body Waves, Surface Waves 
Seismic Source Imaging. 
AD-A181 455/7/GAR 743,897 


Network: Seismicity of Asia and Frequency-De- 


pendent Q. 
AD-A181 532/3/GAR 743,899 


SEISMOLOGY 
Technical Report for the Period 1 January-31 March 


1987, 
AD-A181 567/9/GAR 743,901 


Interpretation of Crustal Seeres Data in Terms of Plate 
Motions and tion Near Plate Bound- 
ames. Report, t menor 22, 1986-March 21, 
198 

N87-24038/8/GAR 743,934 


SELENIUM 
Leach Potential of Processed Shale as Determined by 
Two Extraction Methods. 
0E87007389/GAR 743,205 
SELF-DIFFUSION 


Effect of Reactive Element on Cation Self-Diffusion in Cr 
sub 2 O sub 3. 
DE87006978/GAR 


SEMANTICS 
Semantics for a Systemic Grammar: The Chooser and In- 
quiry Framework. 
AD-A181 351/8/GAR 742,582 
Knowledge Representation and Natural-Language Se- 


mantics. 
AD-A181 422/7/GAR 742,583 


SEMICONDUCTOR DEVICES 
Epitaxial Optical interference Devices. 
DE87006890/GAR 744,254 


Method for Removing Coated Films Such as Photoresist 


Films. 
DE87008182/GAR 743,088 


Soetereeens 6 0 ees Sen te ae of Ra- 

ition Damage in Semiconductor Devices. erly 
March 8-June 8, 1987 
743,089 


Report, 

N87-24211/1/GAR 

Method ~ eet Gee Gap for — = id Carrier 
744,334 


Lifetime in 

PATENT-4 ter > 

Spectroscopie Resolue dans le Temps en Regime Fem- 

toseconde dans les Semiconducteurs (Spectroscopy Re- 

solved in Femtosecond Time Regime in Semiconduc- 
tors), 

PB87-194759/GAR 


SEMICONDUCTOR DIODES 
Avalanching in -Event-Upset Charge Collection in 
Semiconductor 


AD-A181 452/4/GAR » 


Validation Tests of the DIODE2D Code. 
0DE87007060/GAR 
SEMICONDUCTOR JUNCTIONS 
Proceedings of the Tenth DOE Solar Photochemistry Re- 
search Conference, Held at Niagara-on-the-Lake Ontario, 
Canada on 8 June 1986. 
0E87006421/GAR 743,296 
SEMICONDUCTOR LASERS 
Biue-Green Laser Diode Research Program. Revision. 
AD-A181 447/4/GAR 744,244 


ny Efficient Side Lobe Suppression of Laser Diode 
Arrays. 
AD-A181 792/3/GAR 


744,022 


743,584 


744,336 


743,081 


743,087 


744,251 


Superiuminescent Diodes and Lasers. January 1975-June 
1987 (Citations from the INSPEC: Information Services 
for the Physics and Engineering Communities Database). 
PB87-864179/GAR 744,274 
SEMICONDUCTOR MATERIALS 

Measurement of Dopant Concentration and Lattice Posi- 
tion in LEC GaAs by Combined Particie-induced X-Ray 
Emission and Rutherford Backscattering Techniques. 
DE87008216/GAR 742,654 


SEMICONDUCTORS 
Models for the Oxidation of Silicon 
AD-A181 329/4/GAR 742,696 


FABLE rosy lor Semiconductor Manufacturi 
AD-A181 507/5/GAR 7a 9,082 


Semiconductor Engineering for High-Speed Devices. 

AD-A181 543/0/GAR 544,314 
Theoretical Studies of Experiments and Applications of 
Subpicosecond Photoconductivity 

AD-A181 669/3/GAR 744,316 


investigation of the Electron Transport Properties That 
Initiate Second Breakdown 


AD-A181 703/0/GAR 


SEMICONDUCTORS (MATERIALS) 
Total immersion Crystal Growth. 
PATENT-4 654 110 

SENSITIVITY 
High Velocity impact Sensitivity of Commercial Slurry and 
Emulsion E ves, 

AD-P005 316/5/GAR 744,141 
Friction and impact Sensitivities for High Explosives, 
AD-P005 317/3/GAR 744,142 
Workshop on Comparison of Simulations by Numerical 
Models of the Sensitivity of the Atmospheric Circulation 
to Sea Surface Temperature Anomalies. 
N87-23034/8/GAR 742,433 
Forecast and Sensitivity Experiments on the UK Meteoro- 
logical Office GCM (General Circulation Model) with Ei 
Nino SST (Sea Surface Temperature) Anomalies. 
N87-23045/4/GAR 

SEPARATED FLOW 
Evaluation of Navier-Stokes and Euler Solutions for Lead- 


Nav. reeeseGan . , 


SEPARATION 
Chemical Separation of Water Samples, 
PB87-202438/GAR 

SEPARATORS 


Electrochemical Performance and Transport Properties of 
a Nafion Membrane in a Hydrogen-Bromine Cell Environ- 


ment. 
N87-23718/6/GAR 


SERIAL PROCESSORS 
Programming the Parallel Processor. 
PB87-18085 

SEROLOGY 


World Reference Center for Arboviruses. 
AD-A181 440/9/GAR 


SEROTONIN 
Nutritional Correction of Histamine and Serotonin Levels 
as 1 aly to Exposure to Hypokinesia and Neuro-Emo- 
tional 
N87-23126/2/GAR 

SERUMS 
Human Blood Serum Proteolytic Enzyme Activity after 
Stay in Hypoxic Environment. 

N87-23140/3/GAR 743,792 

SERVICE LIFE 
Life Prediction and Constitutive Models for Engine Hot 
Section Anisotropic Materials. 
N87-23622/0/GAR 


SERVICES 


Impact of Industrial Funding on NARDAC (Naval Regional 
Data Automation Center) Operations: A Marketing Per- 


spective. 
AD-A181 800/4/GAR 743,484 


SET THEORY 
Reliable and Flexible Solution of Practical Subset Re- 
ession Problems. 

87-241 24156/8/GAR 


SEVEN DEVILS MOUNTAIN 
Plants of the Seven Devils Mountains of idaho--An Anno- 
tated Checklist 
PB87-205209/GAR 


SEWAGE DISPOSAL 
Land Application of Sewage Effluent for Missouri Water 
Resources Conservation and Pollution Control, 
PB87-205746/GAR 


SEWAGE TREATMENT 
Wastewater Characterization Survey, Plattsburgh AFB, 
New York. 
AD-A181 346/8/GAR 743,369 


Regeneration of Activated Carbon at Ambient Tempera- 
tures Using Supercritical Solvents. Final Report--Annual 
Cooperative Program Project. 

PB87-201091/GAR 743,409 


Land Application of Sewage Effluent for Missouri Water 
Resources Conservation and Pollution Control, 
PB87-205746/GAR 743,421 


Disinfection of Wastewater Effiuents and Sludges: State 
of the Art and Research Needs, 
PB87-206223/GAR 


SEWERS 
Wastewater Characterization and Hazardous Waste 
Survey, Hickam AFB, Hawaii 
AD-A181 345/0/GAR 
SEWING 
U.S. Textile and Apparel industry: A Revolution in 
Progress - Special Report 
PB87-196762/GAR 
SEYFERT GALAXIES 
Interferometric CO Observations of the Ultraluminous 
IRAS (infrared Astronomy satellite) Galaxies Arp 220, IC 
694/NGC 3690, NGC 6420 and NGC 7469 
N87-24331/7/GAR 742,356 


Ground-Based 1- to 32-Micrometer Observations of Arp 
= Evidence for a Dust-Embedded AGN (Active Galac- 
tic Nuclei) 


744,318 


742,676 


742,444 


741,951 


743,414 
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742,931 


743,709 


744,512 


742,835 


743,645 


743,665 
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743,424 


743,368 
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N87-24361/4/GAR 


Star Formation iri Seyfert Galaxies. 
N87-24364/8/GAR 


Circumnuciear Starbursts in Seyfert Galaxies. 
N87-24365/5/GAR 742,390 


Models Relating the Radio Emission and lonised Gas in 
Seyfert Nuclei 
N87-24369/7/GAR 742,394 


Structure in the Nucleus of NGC 1068 at 10 Micrometers. 
N87-24370/5/GAR 742,395 


Far-infrared Properties of Optically-Selected Quasars and 

Seyfert Galaxies. 

N87-24371/3/GAR 742,396 
SFG (SYSTEMS FUNCTIONAL GRAMMAR) 

Representation Issues in Systemic Functional Grammar 

= Systemic Grammar and Functional Unification Gram- 


AD.A181 476/3/GAR 
SHADOWS 
Scintillation Theory of Eclipse Shadow Bands. 
AD-A181 497/9/GAR 
SHAPE 
Kinetic Depth Effect and identification of Shape. 
AD-A181 829/3/GAR 
SHARED TENANT SERVICES 
Int Buildings: Shared Multitenant Telecommunica- 
oot exten December 1983-July 1987 (Citations from 
The Computer Database). 
PB87-864302/GAR 742,904 
SHATTER CONES 
Shatter Cones in lilinois: Evidence for Metoeritic impacts 
at Glasford and Des Plaines. 
N87-23513/1/GAR 
SHEAR FLOW 
Mistral-Tramuntana Shear Line. A Satellite Observation. 
N87-23084/3/GAR 742,482 
SHEAR STRAIN 
Simplified Computer Solution for the Flexibility Matrix of 
Contacting Teeth for Spiral Bevel Gears. 
N87-23977/8/GAR 743,516 
SHELIKOF STRAIT 
Geotechnical Framework Study of Shelikof Strait, Alaska. 
PB87-195129/GAR 744,113 
SHELL STABILITY 
Investigation of the Buck Sensitivity 
Containers with Arbitrary Liquid Content. 
N87-24008/1/GAR 
SHELL THEORY 
Selection Principles and Pattern Formation in Fluid Me- 
chanics and Nonlinear Shell Theory 
N87-23916/6/GAR 
SHIELDING 
Vented Suppressive Shielding in Pyrotechnic Operations. 
AD-P005 322/3/GAR 744,144 
SHIELDING MATERIALS 
Nagasaki Reinforced Concrete Building Dose Calcula- 


tions. 
DE87007374/GAR 
SHIGELLA FLEXNERI 
Local and Systemic Antibody Responses to Shigella in- 
fection in Rhesus Monkeys. 
AD-A181 777/4/GAR 743,672 
SHIGELLOSIS 
Local and Systemic Antibody Responses to Shigella in- 
fection in Rhesus Monkeys. 
AD-A181 777/4/GAR 
SHIP ANTENNAS 
Hemisphencally Scanning X/Ka Band Mirror Antenna, 
AD-P005 408/0/GAR 743,026 
SHIP BUILDING 
RAPID: A Rational Automated Package for integrated 
Design. Executive Summary 
PB87-194809/GAR 
SHIP TO SHORE 
Digital Data Communications for the Inland Waterways. 
Executive Summai 
PB87-198941/GA 742,898 


Digital Data Communications for the Iniand Waterways. 
Technical Report 
PB87-198958/GAR 742,899 
SHIPBOARD FIRES 
Shipboard Fires. January 1970-July 1987 (Citations from 
the NTIS Database) 
P887-863932/GAR 
SHIPBUILDING 
RAPID: A Rational Automated Package for integrated 
Design. User Guide 
PB87-194817/GAR 
SHIPS 
Shipboard Fires. January 1970-July 1987 (Citations from 
the NTIS Database) 
PB87-863932/GAR 
SHOCK 
Shock and Vibration Digest, Volume 19, No. 6 
N87-24125/3/GAR 
SHOCK HEATING 
Shock Heated Dust in L1551 
Than 20 Solar Luminosities. 


742,386 


742,389 


742,504 


742,501 


743,618 


743,929 


of Hemispherical 
742,807 


744,233 


743,775 


743,672 


744,096 


744.099 


744,097 


744,099 


744,363 
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N87-24276/4/GAR 742,301 


Physics of the Inner Heliosphere: Mechanisms, Models 
and Observational Signatures. Semiannual Report, May 
1, 1986-April 30, 1987. 
N87-24387/9/GAR 


SHOCK RESISTANCE 


Ses eee ot Cen ete 
AD-P005 330/6/GAR 


Blast Loads Behind Vertical Walls, 
AD-P005 331/4/GAR 744,197 


Accelerations Experienced by Packaged Materiel during 
Fork Lift Truck Handling. 
N87-22989/4/GAR 743,501 


SHOCK TESTS 
Gap Tests and How They 
AD-P005 315/7/GAR 744,140 


Shock Initiation Studies of the NASA (National Aeronau- 
tics and Space Administration) Solid Rocket Booster 
Abort System, 
AD-P005 341/3/GAR 744,447 
SHOCK WAVE INTERACTION 
Mathematical Model Describing Interaction of 
steady Supersonic Jet and Movable Barrier of 
mensions. 
N87-23575/0/GAR 
SHOCK WAVES 
pa gny ty ‘Blast Waves in the Solar Wind’ Con- 


eee Shocks During the Solar 


AD-A181 541/4/GAR 742,248 
en ay Testing of M61 Rockets in Single Round 
ADPoOs pO0S 354/6/GAR 744,213 
Shock Strength Versus Range from Underwater Nuclear 


——. 
87008424/GAR 743,865 


Upwind and Symmetric 
N87-24145/1/GAR 
SHORES 


742,403 


744, 196 


Grow, 


Non- 
Di- 


741,949 


Shock-Capturing Schemes. 
744, 237 


Clima! of Lake Erie's South Shoreline. 
PB87-205514/GAR 
SHORT TAKEOFF AIRCRAFT 


Development of In-Flight Simulation Aircraft for Research 
and Tr. ee de 
42, 


742,491 


N87-23658/4/GAR 
SHRIMP 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates, North 
Atlantic, Mid-Atlantic, South Atlantic, South Florida, Gulf 
of Mexico, Pacific Southwest and Pacific 
AD-A181 578/6/GAR 
SHUTTLE ENGINEERING SIMULATOR 
Flexible Spacecraft Simulator 
N87-22718/7/GAR 
SHUTTLE IMAGING RADAR 
Sir-B Mission: Towards an Understanding of internal 
Waves in the Ocean. 
N87-23102/3/GAR 
SIDELOBES 
Technique for Low Sidelobes in Monopulse Planar Array 


Antennas, 
AD-PO05 406/4/GAR 


SIGNAL ANALYSIS 
Sector Scan Computer 
PATENT-4 651 332 


SIGNAL GENERATORS 


Block 3 X-Band Receiver-Exciter 
N87-23837/4/GAR 


SIGNAL PROCESSING 
Two-Dimensional Signal Processing and Storage and 
Theory and Applications of Electromagnetic Measure- 


ments. 
AD-A181 398/9/GAR 742,918 


Processor for Two-Dimensional Symmetric Eigenvalue 
and Singular Value Arrays 
AD-A181 612/3/GAR 742,922 


Scientific and Engineering Studies. Compiled 1983. 
pee Processing Studies, 
AD-A181 686/7/GAR 742,995 


Scientific and Engineering Studies. Compiled 1985. 
inal Processing Studies. 
AD-A181 687/5/GA 742,996 


Acoustooptic Processing of Two Dimensional Signals 
Using Temporal and Spatial integration 
AD-A181 761/8/GAR 743.007 


Results of Using the Global Positioning System to Main- 
tain the Time and Frequency Synchronization in the Deep 
Space Network 

N87-23834/1/GAR 744,474 


Perception and Structural Analysis of Megnetages 
N87-24086/7/GAR 742,587 


Cornea Optical Topographical Scan System cores 
N87-24184/0/GAR 742,573 
Sector Scan Computer 

PATENT-4 651 332 743.009 


Method for Managing Redundant Resources in a Com- 
plex Avionics Communication System 


744,061 


744,491 


744,093 


743,024 


743,009 


742,892 


SiLicOn COMPOUNDS 


PATENT-4 658 359 


SIGNAL TRANSMISSION 


Block 3 X-Band Receiver-Exciter 
N87-23837/4/GAR 


SIGNATURE ANALYSIS 


Mid-infrared Spectroscopic Investigation 
N87-23424/1/GAR 


Synthesis and Molecular Structure of Methyisilane - and 
Methyisiloxa iphosphazenes. 
AD-A181 317/9/ 


742.016 
742,892 


742.750 


742,758 


Decomposition and Kinetics of n-Butyisilane 
AD-A181 518/2/GAR 742,663 


Gas Phase Negative lon Chemistry of 6-Oxa-3-Sila- and 

Germabicycio(3.1.0)Hexanes. 

AD-A181 522/4/GAR 742,705 

Relative Rate Constants for the Reaction of Methyiphen- 

ylsitylene. 

AD-A181 527/3/GAR 
SILICA 


742,667 


Organometallic Surtace Peery A Final Report for 
Period July 1, 1983-September 14 
DE87006812/GAR 742,728 


Fundamentals of Sol-Gel Thin Film Formation. 
0E87007387/GAR 743,528 


Promoter Modifications of Catalytic Activity and Selectivi- 
\. Final Report for Period April 1, 1982-September 30, 


1986. 
rer ata GAR 742,674 


won Domtey yy of Alkoxysilane Sol-Gel Pr , 
besroareee 7 13.599 
of one! Molecular Structure by 

Double Resonance): Quarterly 


ENOOR NOOR (Electon 


ess Report. 
be870e3007 R 


SILICA GLASS 
Sol-Gel ens of 
N87- Horeran 


SILICATE MINERALS 


Reflectance Spectra of Mafic Silicates and Phyllosilicates 
from .6 to 4.6 Micrometers. makes 
aki 


742,749 


SiO2 Glass Compositions 
Immiscibility 
743,533 


N87-23421/7/GAR 


Spectral Effects of Dehydration on Phyliosilicates. 
N87-23422/5/GAR 


SILICATES 
Fundamentals of Sol-Gel Thin Film Formation. 
0E87007387/GAR 743,528 


Reflectance Spectra of Mafic Silicates and Phylicsilicates 
from .6 to 4.6 Micrometers. 
N87-23421/7/GAR 
Spectral Effects of Dehydration on Phyliosilicates. 
N87-23422/5/GAR 

SILICON 
Models for the Oxidation of Silicon. 
AD-A181 329/4/GAR 742,696 


In-situ Study of Aqueous HF (Hydrogen Fluoride) Treat- 
ment of Silicon by Contact Angle Measurement and Ellip- 


AD-AIG 
AD-A181 339/3/GAR 743,079 


Thermionic Emission Model for the Initial Regime of Sili- 
con Oxidation. 
AD-A181 470/6/GAR 742,701 


Thermal Oxidation of Silicon: New Experimental Results 


and Models. 
AD-A181 472/2/GAR 742,702 
Two-Dimensional Thermal Oxidation of Silicon. 1. Experi- 


ments, 
AD-A181 721/2/GAR 


Multiple Bonding to Silicon 
AD-A181 813/7/GAR 742,668 


Mode! for Silicon Dendrite Growth During Laser/Plasma 
Deposition from a Silane Discharge. 
0E87007579/GAR 


a Atom Location Using Axial-Electron-Chai 
87007658/GAR 744,322 


Transient Enhanced Diffusion in lon-impianted Silicon 
DE87007659/GAR 744,323 


Drift Mobilities by Time-of- “Fight Methods ar.4 Time-De- 
pendent Phototransport in the Nanosecond Regime in 
Amorphous Semiconductors: Annual Report for Period 
May 1, 1985-April 30, 1986 
0E87008021/GAR 
SILICON CARBIDES 

Static Fatigue of a Siliconized Silicon Carbide 
AD-A181 479/7/GAR 743,526 


Surface Characterization and Manipulation of Si sub 3 N 

sub 4 and SiC Powders 

0E87007168/GAR 
SILICON COMPOUNDS 

Synthesis and Molecular Structure of Methylsilane - and 

Methyisiloxane-Cyclotriphosphazenes 

AD-A181 317/9/GAR 742,758 


Kinetic eae of Alkoxysilane Sol-Gel ——., 


"742,111 


742,110 


742,111 


742,710 


744,321 


744,325 


743,527 


0E87007664/ 


October 1,1987 KW-93 





SILICON DIOXIDE 
Caiculations of Avalanche Breakdown in Silicon Dioxide 
AD-A181 698/2/GAR 744,317 
Photochemistry of Ketones Adsorbed on Porous Silica. 
AD-A181 857/4/GAR 742,685 


SILICON NITRIDES 
Surface Characterization and Manipulation of Si sub 3 N 
sub 4 and SiC Powders. 
0E87007168/GAR 743,527 


SILICON OXIDES 
Modeling, Analysis and Experiments for Fusion Nuclear 
ener FNT Progress Report: Modeling and Fi- 
0E87007965/GAR 744,010 
SILICON SOLAR CELLS 
Laser-Assisted Solar Cell Metallization Processing: Final 
pig for the Period Septenaert et 1983 to September 
5e87008490/GAR 743,290 
Development and Analysis of Silicon Solar Celis Near 
20% Efficiency in the Flat Plate Solar Array Project: Final 
0E87006117/GAR 743,293 
Characteristic eeenen of Amorphous Silicon Solar 


Cell for indoor Use. 
PB87-200937/GAR 743,309 
SILOXANES 


pays Phosphonomethyimethyisiloxane Dimethyisilox- 
ane Copolymers. 
AD-A181 815/2/GAR 742,764 


1,3-Adamantany! Dimethyisiloxane Copolymers: Prepara- 

tion and Properties. 

AD-A181 843/4/GAR 743,593 
SILTSTONES 


in Situ Stresses in Low Permeability, Nonmarine Rocks. 
DE87006896/GAR 743,956 


Studies of the initial Adsorption and 
Growth of Ag on Ge(111). 
0E87008470/GAR 744,332 


Ground State of Nuclear Spins in fcc-Metais, 
PB87-196226/GAR 


SILVER COMPOUNDS 
The Generality of Metal Atom-Free Radical Reactions 
and Synthesis of New Trifluoromethyiaikyis of Gold (Ill) 
and Silver 
AD-A181 303/9/GAR 742,660 
SIMPLEX METHOD 
ae ae ek Se Sapte Cates taney 
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ammablie Multichannel Sonobuoy Transmitter. 
PATENT-4 660 182 743,001 
SORBENTS 
Evaluation of Sorbents and Additives for Dry SO2 (Sulfur 
Dioxide) Removal (Journal Version). 
PB87-203170/GAR 743,330 


SORPTION 
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742,999 


742,999 


Modeling High-Pressure Gas-Polymer Sorpion Behavior 
U the Sanchez-Lacombe Equation of State. 
AD-A181 573/7/GAR 
SORTING 
a= ma Hash Table Searchers in One or Two Bucket 
Probes. 


PB87-193603 742,969 
SOUND 
Challenges of Educating the Next Generation of Software 


Engineers. 
AD-A181 293/2/GAR 


SOUND GENERATORS 
Treatise on Acoustic Radiation. Volume 3. Modeling of 
Sources and Receivers, 

AD-A181 647/9/GAR 

SOUND TRANSMISSION 
Horizontal Spatial Requirement ~ 
as Modelied by the IFDPE (implici 


abolic Equation) Acoustic Moda 
AD-A181 375/7/GAR 


SOUND WAVES 
Microscopic Syaine of Sound Waves in Granular Mate- 
rial: Quarterly —— Report, 1/1/87-3/31/87. 
DEB7007 400/GA 

SOUR GAS 
Development of an Gguetion of State for Computation of 
Supercompressibility Factors, Critical Flow Factors, and 
Other Properties for Wet, Sour Natural Gases, Sythetic 
Gases and Admixtures. Annual Report October 1985- 
September 1986 
PB887-209987/GAR 


SOURCE ROCKS 


Comparison of Methods for Measuring Kerogen Pyrolysis 
Rates and Fitting Kinetic Parameters. 
0E87008425/ 


SOUTH AFRICA 


Coastal Sea Transport and inter-Modal Competition in 
South Africa. 
PB87-198172/GAR 


SOUTH ATLANTIC BIGHT 


pone Literature Analysis Study: Final Report on 
Benthic Communities in Certain Slope Areas of the South 


743,559 


742,940 


742,999 
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744,215 
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SOUTH ATLANTIC OCEAN 

Physical Ocea aphic Study of Florida's Atlantic Coast 
Region - Florida Atlantic Coast Transport Study (FACTS). 
Volume 1. Executive Summary 

PB87-200994/GAR 743,404 
Physical Cosmmagesiis Study of Florida's Atlantic Coast 
Region - Florida Atlantic Coast Transport Study (FACTS). 
Volume 2. Technical Report 

PB87-201000/GAR 743,405 


Physical bony ae Study of Florida's Atlantic Coast 
Region - Fi tlantic Coast Transport Study (FACTS). 


Volume 3. Appendices 
PB87-201018/GAR 


SOYBEAN PLANTS 


Intraspecific Differences in Growth and Yield of Soybean 
Exposed to Ultraviolet-B Radiation under Greenhouse 


and Field Conditions. 
PB87-203139/GAR 742,062 


Effects of Supplementa! Ultraviolet-B Radiation on the 
Growth and of Fieid-Grown Soybean 
PB87-212866/GAR 


SPACE CHARGE 


Analytic and Observational Approaches to Spacecraft 
Auroral Charging. 
AD-A181 456/5/GAR 


SPACE COMMUNICATION 
Optically Controlled Microwave Devices and Circuits: 


Emerging Applications in Space Communications Sys- 
tems 


744,082 


743,406 


742,064 


744,478 
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SPACE ENVIRONMENTS 
Documentation for the Shado Particle Wake Routine. 
AD-A181 531/5/GAR 744,445 
SPACE ERECTABLE STRUCTURES 
Status of the Mast Experiment. 
N87-22703/9/GAR 
SPACE FLIGHT STRESS 
USSR Report: Space Biology and Aerospace Medicine, 
Volume 20, No. 5, September - October 1986. 
N87-23120/5/GAR 744,508 


Problems and Feasibility of Drug Correction of Orthostat- 
ic Tolerance in Medicine. 
N87-23121/3/GAR 744,509 


Effect of Short-Term Spaceflights on Activity of Renin- 
Angiotension-Aldosterone System, —— of 
Cyclic Nucleotides and Prostaglandins in Blood. 

N87-23125/4/GAR 744,511 


Cortical Ultrastructure of Rat Cerebellar Nodulus Follow- 
ng ae Aboard Cosmos-1514 Biosateliite. 
'7-23130/4/GAR 


SPACE INFRARED TELESCOPE FACILITY 
Using SIRTF aS oe Infrared Teiescope Facility) to Study 
Extri tar Formation. 
N87- 4380/8/GAR 742,384 
SPACE PERCEPTION 
Automaticity and the Capture of Attention by a Peripheral 
ha 


Display . 
AD-A181 28275/GAR 
SPACE PLASMAS 
Conditions for Double Layers in the Earth's Magnetos- 
phere and Perhaps in Other Astrophysical 
N87-23328/4/GAR 
SPACE POWER REACTORS 
Speculations on Future ey eval to Evolve Brayton 
Powerplants Aboard the Space Sta’ 
N87-23674/1/GAR 744,462 
SPACE SHUTTLE MAIN ENGINE 
Unsteady Stator/Rotor Interaction. 
N87-22767/4/GAR 


Simulation of Multistage Turbine Flows. 
N87-22768/2/GAR 742,828 


Analytical and Experimental Studies of Flow-induced Vi- 
bration of SSME (Space Shuttle Main Engines) Compo- 
nents. 

N87-22771/6/GAR 742,861 
Progress on Thin-Film Sensors for Space Propulsion 


Technology. 
N87-22772/4/GAR 742,862 


Heat Flux Calibration Facility Capable of SSME (Space 
Shuttle Main Engine) Conditions. 
N87-22774/0/GAR 


Numerical Study of the Effects of 


Conditions 
on the Measurement and Calibration don Type 
Heat Flux Sensors. 


N87-22775/7/GAR 742,864 


Say an Coton Behavior of SSME Cyene Shut- 
tle Main E: Turbopump Blade Materials. 
N87-22776 RICAR 742,865 


Nonlinear Heat Transfer and Structural Analyses of 
SSME (Space Shuttle Main Engine) Turbine Blades. 
N87-22779/9/GAR 742,866 


Structural Analysis Demonstration of Constitutive and Life 


Models. 

N87-22780/7/GAR 742,867 
Probabilistic Structural Analysis to Evaluate the Structural 
Durability of SSME(Space Shuttle Main Engine) Critical 
Components. 

N87-22783/1/GAR 742,868 


Probabilistic _—. Analysis Methods (PSAM) for 


Select Space Propulsion System Structural Components. 
N87-22784/9/GAR 742,869 


NESSUS/EXPERT and NESSUS/FP! (Fast Probability in- 
bree y! in a Probabilistic Structural Analysis Methods 
( 


M) Progr 
N87- 22787/2/GAR 742,872 


Probabilistic SSME (Space Shuttle Main Engine) Blades 
Structural Response under Random Pulse a, 
N87-22791/4/GAR ‘42,874 


Quantifying Uncertainties in the Structural Response of 
SSME (Space Shuttle Main Engine) Biades 
N87-22792/2/GAR 742,875 
Composite Load Spectra for Select Space Propulsion 
Structural ts. 

N87-22793/0/GAR 742,876 


Structural Tailoring Using the SSME/STAEBL (Space 
Shuttle Main Engine/Structural Tailoring of Engine 


Biades) Code. 
N87-22795/5/GAR 742,878 


Dynamic Characteristics of Single Crystal Ssme Cates. 
N87-22797/1/GAR 742,879 


SSME (Space Shuttle Main Engine) Blade Damper Tech- 
nology 
N87-22798/9/GAR 742,880 


Three-Step Labyrinth Seal for High-Performance Turbo- 
machines. 
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Straight Cylindrical Seal for High-Performance Turboma- 


c 

N87-23936/4/GAR 742,846 
SPACE SHUTTLE MISSION 51-L 

Actions to implement the Recommendations of the Presi- 


N87-23676/6/GAR 

SPACE SHUTTLE ORBITERS 
Space Station/Shuttle Orbiter Dynamics during ——. 
N87-22708/8/GAR 
Thermal Stress Analysis of Space Shuttle Orbiter Wing 
Skin Panel and Thermal Protection . 
N87-23994/3/GAR 744,468 


SPACE SHUTTLE PAYLOADS 
Structural/Contro! interaction (Payload Pointing and 
Micro-G). 
N87-22721/1/GAR 744,450 
and Test of Shuttle/Centaur G- 


Prime me Cryogenic Tankage Thermal Protection Systems. 
N87-23685/7/GAR 744,463 


Optimization of Payload Mass Placement in a Dual Keel 
Space Station. 
N87-23687/3/GAR 744,464 


Shuttle Coherent Atmospheric Lidar Experiment (SCALE). 

N87-23959/6/GAR 742,492 
SPACE SHUTTLES 

Hypersonic Aerodynamic Coefficients and Convection 

Flow Estimation in a HERMES Type Project. 

N87-23583/4/GAR 744,475 
SPACE STATION POWER SUPPLIES 

Seeds oo Nene See © Gate Gaye 

Powerplants Aboard the Space Sta’ 
N87-23674/1/GAR 744,462 


Space Station Wp-04 Power System. Volume 1. Execu- 
N87-23695/6/GAR 744,466 
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Result 
N87- 23696/4/GAR 744,467 
SPACE STATIONS 


Robotic Vision/ for Space Applications. 
AD-A181 379/9/GAR 744,444 


Space Station/Shuttle Orbiter Dynamics during oa. 
N87-22708/8/GAR 744,437 


Space 

N87-22711/2/GAR 744,449 

Optimization of Payload Mass Placement in a Dual Keel 
Station. 


Space 1 
N87-23687/3/GAR 744,464 


} mare Considerations for High Frequency, Resonant, 
A Equipment Used in Large — 
N87- Nov 23000/7/G R 


Preliminary Performance Characterizations of an Eng 
neering Mode! Multipropeliant Resistojet for =. Sta- 


tion Application 
N87-23821/8/GAR 742,884 


Guidelines for Noise and Vibration Levels for the Space 


Station 
N87-24162/6/GAR 744,469 


Space Operations: NASA's (National Aeronautics and 
e Administration's) Use of Information T 
PB87-207791/GAR 
SPACE SUITS 
Human Factors in Space 
Access Facility: A 
for On-Orbit Space Sui 
N87-24064/4/GAR 
SPACE TRANSPORTATION SYSTEM 
Research and Technology (Kennedy Space Center 1986 


Annual R 
744,533 


741,931 


) 
N87-24392/9/GAR 
SPACE WARFARE 


Space: The Fourth Military Dimension. The Strategic De- 
fense Initiative and the Implications for Land Wartare in 
the Twenty-First Century. 

AD-A181 427/6/GAR 743,816 


SPACECRAFT 


Analytic and Observational Approaches to Spacecraft 
Auroral Charging 
AD-A181 456/5/GAR 744,478 


Documentation for the Shado Particle Wake Routine. 
AD-A181 531/5/GAR 744,445 
SPACECRAFT ANTENNAS 


Spacecraft Mass Trade-Offs Versus Radio-Frequency 
Power and Antenna Size at 8 GHz and 32 GHz. 
N87-23830/9/GAR 744,471 


Spacecraft Multi-Beam and Contoured-Beam Antennas. 
N87-23863/0/GAR 742,911 
SPACECRAFT CHARGING 


importance of Accurate Secondary Electron Yields in 
Modeling ecratt Charging 
AD-A181 399/7/GAR 744,477 


Analytic and Observational Approaches to Spacecraft 
Auroral Charging 
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AD-A181 456/5/GAR 744,478 

Importance of Accurate Secondary Electron Yields in 
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SPACECRAFT COMMUNICATION 

Hy Degradation Due to interference 

the Fixed-Satellite Service. 

pee7. 203758/GAR 742,900 
SPACECRAFT COMPONENTS 

ng Analysis of the Flexible Boom in the N-ROSS 


AD AIS 488/8/GAR 744,479 


Poa ey | Simulation of a Rotational Single-Element 
‘ 

AD-A181 796/0/GAR 744,481 

identification of Structural interface Characteristics Using 

Component Mode is. 

N87-24006/5/GAR 


SPACECRAFT CONFIGURATIONS 
Impact of Space Vibrations on the 
Pertormence of Gintiohed Payionds 
N87- /6/GAR 744,451 
Amy sy Evaluation of a Reaction Control System for 
Ne? 736/9/GAR 744,452 


SPACECRAFT CONTROL 
Status of the Mast Experiment. 
N87-22703/9/GAR 


png cored Controlled Proof-Mass Actuator. 
N87-22706/2/GAR 744,485 
Considerations in the Design and Development of a 
Space Station Scale Model. 
N87-22711/2/GAR 744,449 
Optimum Mix of Passive and Active Control of Space 
Structures. 
N87-22714/6/GAR 744,488 
Status Report and Preliminary Results of the Spacecraft 
Control Experiment. 
N87-22717/9/ 744,490 
Precision Pointing and Control of Flexible Spacecraft. 
N87-22723/7/ 744,493 
Control of Flexible Structures and the Research Commu- 
Ney. 22732/8/GAR 
SPACECRAFT DESIGN 
Method for Non-iterative Computation of 
Nonlinear 
N87-22731/0/GAR 742,979 
—- to Implement the Recommendations of the Presi- 
dential Commission on the pees Shuttle Challenger Ac- 
cident: Executive 
N87-23676/6/GAR 
SPACECRAFT DOCKING 


Space Station/Shuttle Orbiter Dynamics during ome, 
N87-22708/8/GAR 744, 


SPACECRAFT LAUNCHING 
Transient Response for interaction of Two Dynamic 
N87-22709/6/GAR 744,448 


SPACECRAFT MOTION 


ous Gately ond Maton Gtuete on Oe Spare Sam. 
N87-22744/3/GAR ‘44,454 


Analytical Determination of tion Response to 
Crew Motion and Design of System for Mi- 
Slo 

N87-22752/6/GAR 744,456 


SPACECRAFT POWER SUPPLIES 
Considerations for High Frequency, Resonant, 


Control 
Power ———. Equipment Used in Large Systems. 
N87-23690/7/ 744,465 


issues in Space Photovoltaic Research and T . 
N87-23901/8/GAR 744509 
Study of Schwarz Converters for Nuclear Powered 


Ne7.23903/4/GAR 742,848 

-_ Salts and Container Materials for Thermal 
—— a Applications in the Temperature Range 

573 to 1400 

N87-24026/3/GAR 743,277 

Test Results of a 60 Volt Bipolar Nickel-Hydrogen Bat- 


tery. 
N87-24029/7/GAR 


SPACECRAFT PROPULSION 
Structural Analysis Demonstration of Constitutive and Life 


Models. 
N87-22780/7/GAR 
p is. 
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744,482 
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743,104 


742,867 
(PSAM) for 


742,869 


Structural Analysis Methods 
Select Space Propulsion System Structural 
N87-22784/9/GAR 


Structural Analysis Verification Studies. 


Probabilistic 
N87-22786/4/GAR 742,871 


Advanced Probabilistic Method of Development. 
N87-22788/0/GAR 742,873 


Composite Load Spectra for Select Space Propulsion 
Structural s. 
N87-22793/0/' 742.876 


SPECTROCHEMICAL ANALYSIS 


Probabilistic Load Mode! Development and Validation for 
Composite Load Spectra for Select Space Propulsion En- 


Rig7:22794/8/GAR 742,877 
SPACECRAFT RECOVERY 

~~ see and Method of Capturing an Orbiting Space- 

PATENT. 664 344 
SPACECREWS 


744,441 


Crew Activity and Motion Effects on the Space Station 
N87-22744/3/GAR 744,454 


Analytical Station Response to 
Crew Motion and Design A A System for Mi- 
a 

N87-22752/6/GAR 744,456 


SPACELAB PAYLOADS 


Shuttle Coherent Atmospheric Lidar Experiment (SCALE). 
N87-23959/6/GAR 742,492 


SPANWISE BLOWING 
COTE ir RUE GS LO A. 
N87-23627/9/GAR 
SPARKS 


Determination of Metal Sparking Characteristics and the 
Effects on Expiosive Dust Clouds, 


741,975 


744,175 
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Mode! Curriculum to Prepare F. 
to Assume the Role of New 
University or Community-Based 


HP-0907076/4/GAR 
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inal 
7077/2/GAR 
Mental Health Research and Practice in Minority Commu- 
nities: Development of Culturally Sensitive Training Pro- 
Bige7-196754/GAR 742,556 
— DIVERSITY 


pesre0 ReGan 


SPECIFICATIONS 
Constructability of Laced Reinforced Concrete Blast Re- 


sistant Structures, 
AD-P005 319/9/GAR 


743,693 


742,781 
Demonstration of Frequency-Sweep Testing Technique 
Nev bsea2/9/GaR 741,997 

SPECKLE PATTERNS 
apes in Optical Strain Measurement System Develop- 
N87- N8?.22773/2/GAR 743,459 


SPECTRAL METHODS 


Sensitivity of the NMC (National Meteorological Center) 
Spectral Mode to the January 1983 E/ Nino SST (Sea 
Surface Temperature). 

N87-23048/8/GAR 742,477 


SPECTRAL REFLECTANCE 
Sos Reflectance erapereee of Materials Exposed at 


Ne7-234 bens Prt Name 742,105 


Reflectance Spectra of Mafic Silicates and Phyllosilicates 
from .6 to 4.6 Micrometers. 
N87-23421/7/GAR 742,110 


Studies of the Scattering/ Absorption of Minerals. 
N87-23423/3/GAR 742,112 


Bidirectional Reflectance Properties of Planetary Surface 
Materials. 
N87-23426/6/GAR 742,113 
Atlas of Reflectance a of Terrestrial, Lunar and 
Meteoritic Powders and Frosts from 92 to 1800 nm. 
N87-23427/4/GAR 743,908 
Deconvolution of Spectra for Intimatu Mixtures. 
N87-23428/2/GAR 743,909 
Results of Spectral Reflectance Studies of 
Tycho Crater. 
N87-23430/8/GAR 742,115 


Solid Sulfur in Vacuum: Sublimation Effects on Surface 
Microtexture, Color and Spectral Reflectance, and Appli- 
laces. 


cations to Planetary 
N87-23438/1/GAR 742,123 
SPECTROCHEMICAL ANALYSIS 


Lubricating Oil for Wear Monitoring. Ja 
1970-July 1987 (Citations from the NTIS Database). 
PB87-864112/GAR 743,513 
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SPECTROMETERS 
Bidirectional Reflectance Properties of Planetary Surtace 


“Materials 
N87-23426/6/GAR 


SPECTROSCOPIC ANALYSIS 
Measurements in the Exhaust Flow of a 


Spectroscopic 
7.62 mm Rifle Using Propeliants With and Without Chem- 
ical Flash ts, 

744,208 


PB87-200622/GAR 
January 1975-July 1987 (Citations 
Services 


Laser Spectroscopy 
from the INSPEC: Information for the Physics 
742,659 


742,113 


and E Communities Database) 

PB87-864245/GAR 

SPECTROSCOPY 
Spectroscopie Resolue dans le Temps en Regime Fem- 
toseconde dans les tse Condanntentnss ‘teurs (Spectroscopy Re- 
— in Femtosecond Time Regime in Semiconduc- 


PB87-194759/GAR 
SPECTRUM ANALYSIS 


Scientific and Engineering Studies. Compiled 1981. Re- 
ceiver Performance Evaluation and Spectral . 
AD-A181 685/9/GAR 742,905 


Evolution of the inner Asteroid Belt: Paradigms and Para- 
doxes from Spectral Studies. 
N87-23372/2/GAR 742,090 


Source of the Optical Red-Slope in iron-Rich Meteorites. 

N87-23374/8/GAR 742,092 
SPECTRUM ANALYZERS 

Development of a Pulsed Millimeter-Wave Network Ana- 


lyzer 

AD-A181 258/5/GAR 
SPEECH 

Cockpit Natural Language Study - Data Collection and 

inital Data Analysis. 

AD-A181 306/2/GAR 742,913 
SPEECH ANALYSIS 

Speech Transformations Based on a Sinusoidal Repre- 


sentation 
AD-A181 757/6/GAR 


— arg eee 


ceptual Dynamics, Real-time image Processing, and 
Newel Architectures. 
742,989 


AD-A181 295/7/GAR 

F Study Using Chinese Speech as a Command/ 
Controi Tool for ter Systems. 

AD-A181 749/3/G, 742,914 


Perception and Structural Analysis of Morphologies. 

N87-24086/7/GAR 742,587 

Computer Voice Recognition: Market Aspects. January 

1983-July 1987 (Citations from The Computer Database) 

PB87-864047/GAR 742,916 
SPEECH REPRESENTATION 

Speech Transformations Based on a Sinusoidal Repre- 


sentation 
AD-A181 757/6/GAR 
SPENT FUELS 

Alternative Waste Management T. for jt 
Nuclear Fuel: Final Report: Continuation of Long-Term 
Leaching Tests at 200 deg C and investigation of the in- 
fluence of Iron on Leaching 
0E87007921/GAR 


SPENT SHALES 


Leach Potential of Processed Shale as Determined by 
Two Extraction Methods. 
0E87007389/GAR 743,205 


Persistence of Biologically Active Compounds in Aquatic 
Systems: Final Report 
743,392 


744,336 


742,569 


742,915 


742,915 


744,040 


DES?007752GAR 
impact of Oxidation and Reduction on the Leaching Po- 
tential of Trace Metals from Spent Oil Shale 
0E87008056/GAR 

SPHEROMAK DEVICES 
Measurement of the Local Particle Diffusion Coefficient in 


a Magnetized Plasma 

0E87008072/GAR 
SPIN 

Flight investigation of the Effects of an Outboard Wing 

Leading-Edge Modification on Stali/Spin Charactenstics 

of a Low-Wing, Single-Engine. T-Tail Light Airplane 

N87-23614/7/GAR 741,960 
SPIN WAVES 

Spin-Wave Turbulence 

DE87008218/GAR 
SPINAL COLUMN 

Effects of Helicopter Vibration on the Spinal System 

AD-A181 434/2/GAR 743,785 
SPIRAL GALAXIES 

Star Formation in Normal Galaxnes 

N87-24285/5/GAR 742,310 


Origin of the 40-120 Micrometer Emission of Galaxy 
Disks: A Comparison with H-aipha Fluxes. 
N87-24287/1/GAR 742,312 


Present Star Formation in Sprials of the Virgo Cluster 
N87-24306/9/GAR 742,331 


Molecular Gas and Star Formation in Hi-Deficient Virgo 
Cluster Galaxies. 


743,220 


744,284 


744,330 
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Star Formation Rates as a Function of Galaxy Mass. 
N87-24308/5/GAR 


Globai Properties of the Nearby Spiral M101 
N87-24309/3/GAR 742,334 


History of Gas in Sprial Galaxies. 
N87-24318/4/GAR 742,343 


Nuclear Star Formation on 100 Parsec Scales: 10’ Reso- 
lution Radio . Hi and CO Observations. 
N87-24322/6/GAR 


742,347 
Induced Star Formation in interacting Galaxies. 
N87-24325/9/GAR 742,350 


Cloud Fluid Models of Gas Dynamics and Star Formation 


in Galaxies. 
N87-24329/1/GAR 742,354 


VLA Continuum Observations of Barred Spiral Galaxies. 
N87-24333/3/GAR 742,358 


Correlation between Far-iR {'frared) and Radio Continu- 
um Emission from Spiral Galaxies. 
N87. 24349/9/GAR 742,374 


Radio-Far infrared Correlation: Spiral and Biue Compact 


Owart Galaxies 

N87-24351/5/GAI 742,376 

Near-Infrared Observations of IRAS (infrared Astronomy 
Galaxies. 


Satellite) Minisurvey 
N87-24354/9/GAR 

SPLEEN 
Regulation of the in vitro Presentation of Minor Lympho- 
cyte Stimula Determinants by Major Histocompatibility 
immune Response Genes. eens 


742,332 


742,333 


742,379 


Complex-E: 
AD-A181 808/7/GAR 


SPOTTED SEATROUT 

Species Profiles: Life Histories and Environmental Re- 

ts of Coastal Fishes and Invertebrates (South 
lorida) - Spotted Seatrout. 

AD-A181 587/7/GAR 744,070 
SPRAYS 

Integrated Approach to Spray Combustion Model Devel- 

opment 

AD-A181 717/0/GAR 742,812 
SPREAD SPECTRUM TRANSMISSION 


GPS (Global Positioning System) Antenna Designs. 
N87-22615/5/GAR 742,910 


SPRINKLERS 
aa Sprinkler System Timed interval Operation Addi- 
AD-POOS 355/3/GAR 744,155 
PILOTEX: Ultra High Speed Deluge Fire Protection 
= for Munitions, Explosives, Pyrotechnics 
AD-P005 357/9/GAR 


SPUTTERING 
Sputter Alteration of Regoliths of Outer Solar System 
N87-23434/0/GAR 
STABILITY AUGMENTATION 
Stability Boundaries for Command Augmentation Sys- 
ters. 
N87-22622/1/GAR 
STACKING 


744,157 
742,119 


741,971 


Suppression of Propagation between Stacks of Bombs, 
AD-P005 352/0/GAR 744,185 
STAGNATION POINT 
regens in the Prediction of Unsteady Heat Transfer on 
Turbine Blades. 


N87-22769/0/GAR 
STAINING 
New Method to Determine ‘Giardia’ Cyst Viability: Corre- 
lation of Fluorescein Diacetate and Propidium lodide 
Staining with Animal infectivity 
PB87-203352/GAR 
STAINLESS STEEL-304L 
bn | of Tritium-Charged 304L Stainiess =. 
54/GAR 
STAINLESS STEEL-316 
Environmental ‘adation of 316 Stainless Steel in High 
Temperature Low Cycle Fatigue ae 
743, 


742,829 


743,815 


744,058 


N87-24007/3/GAR 


STAINLESS STEELS 
Fatigue Crack Growth Correlations for Austenitic Stain- 
less Steels in Air 
0E87007703/GAR 743,562 


Environmental Degradation of 316 Stainless Steel in High 
Temperature Low Cycle Fatigue 
N87-24007/3/GAR 
STALLING 

Study of Supermaneuver Aerodynamics. 
AD-A181 490/4/GAR 741,944 
AGARD Manuel on Aeroeiasticity in Axial-Flow Turboma- 
chines. Volume 1. Unsteady Turbomachinery Aerodynam- 
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Probabilistic Structural Analysis to Evaluate the Structural 
Durability of SSME(Space Shuttle Main Engine) Critical 


Components. 
N87-22783/1/GAR 742,868 


Probabilistic Structural Analysis Methods (PSAM) for 
Space Propulsion System Structural —_—, 
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Shock and Vibration Digest, Volume 19, No. 5. 
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near PSD {Po Pour Soeu Spectral Density) Plot of a Random 
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N87-24126/1/GAR 743,627 
STRUCTURAL DESIGN 
Shock and Vibration Digest, Volume 19, No. 5. 
N87-23620/4/GAR 
STRUCTURAL DESIGN CRITERIA 
Space Station Structures and Dynamics Test nega. 
N87-22751/8/GAR 44,455 
STRUCTURAL ENGINEERING 
Computer-Aided Structural Engineering (CASE) Project: A 
Case Project Study of Finite Element Analysis of Con- 
crete Flat Slabs. 
AD-A181 712/1/GAR 
STRUCTURAL MEMBERS 
identification of Structural interface Characteristics Using 
Component Mode Synthesis. 
N87-24006/5/GAR 744,506 
STRUCTURAL MODELS 
Interactive Chemistry of Coal-Petroleum tn ae 
— Report, September 16, 1986-December 1 


b87006667/GAR 743,167 


STRUCTURAL PROPERTIES (GEOLOGY) 
Studies of Outer Planet Satellites, Mercury and Uranus. 
N87-23358/1/GAR 742,087 
Groundwater Sapping Channels: Summary of Effects of 
Experiments with Vaned Stratigraphy. 
N87-23461/3/GAR 743,942 
STRUCTURAL RELIABILITY 
NESSUS Finite Element Code 
N87-22785/6/GAR 
STRUCTURAL TIMBER 


Timber Resource Statistics for the Sacramento Resource 
Area of California. 
PB87-204079/GAR 743,886 


Timber Resource Statistics for the Porcupine inventory 
Unit of Alaska, 1978. 

PB87-205076/GAR 743,887 
Timber Resource Statistics for the Fairbanks Block, 
Tanana Inventory Unit, Alaska, 1970. 
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Analytical and Experimental Studies of Flow-induced Vi- 
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N87-22771/6/GAR 


744,357 


742,791 


742,870 


743,891 


742,861 





STRUTS 
Inelastic Post-Buckling Behaviour of Tubular Struts. 
PB87-198933/GAR 74. 
SUBBITUMINOUS COAL 
Weathering Effects on Structure and Reactivity of US 
Coals: Third Quarterly Report, 1986. 
DE86015845/GAR 743,193 
Surface Properties of Coal and Their Role in Coal Benefi- 
ciation: Technical Progress Report, 15 December 1986 to 
14 March 1987. 
DE87008055/GAR 743,219 
Study of Depolymerization Reactions in 
Coal Liquefaction: Sun Casta amen lor the Period 
December 1, 1986 to February 28, 1987. 
DE87008386/GAR 743,177 
SUBDUCTION ZONES 


Deep Source Gas: Technology Status Report. 
DE87001031/GAR 


SUBJECT CLASSIFYING 

Energy Data Base: Subject Categories and Scope: A Ref- 

erence Manual. 

DE87005547/GAR 743,480 
SUBLIMATION 

Solid Sulfur in Vacuum: Sublimation Effects on Surface 

Microtexture, Color and Spectral Reflectance, and Appii- 

cations to Pla: Surtaces. 

N87-23438/1/ 
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lace Waves Generated 

AD-A181 575/2/GAR 
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Rainstorm Related Terrain Failures in Puerto Rico. 
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Cellular Monotectic Model 
N87-23717/8/GAR 


SUCRALFATE 
Gastric Protection by Sucralfate. 
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AD-A181 787/3/GAR 


SULFATES 
Leach Potential of Processed Shale as Determined by 
Two Extraction Methods 
0DE87007389/GAR 743,205 


Impact of Oxidation and Reduction on the Leaching Po- 
tential of Trace Metals from Spent Oil Shale 
DE87008056/GAR 


SULFONIC ACIDS 
Mechanisms of Syncrude/Synfuel Degradation: Fourth 


and Final Report, October 1, 1984-December 31, 1986. 
DE87001232/GAR 743,195 


SULFUR 
Coal Gasification Via the Lug Process: Topical Report: 


Volume 2, Production of IFG (industrial Fuel Gas). 
DE87001009/GAR 743,163 


Potentiometric Determination of Organic Sulfur Using 


Sodium Tetraphenylborate as a Titrant. 
DE87007762/GAR 


io Processes on lo. 
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Solid Sulfur in Vacuum: Sublimation Effects on Surface 
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N87-23438/1/GAR 742,123 


Observations of industrial Sulfur Flows and implications 


for lo. 

N87-23541/2/GAR 
SULFUR COMPOUNDS 

Sulfur Hexaflouride as a Tracer for the Verification of 


Waste Destruction Levels in an Incineration Process. 
AD-A181 453/2/GAR 743,371 


Capillary GC (Gas Chromatography) Detection Methods 
for Nitrogen and Sulfur Compounds in Shale-Derived Jet 
Propulsion Fuels. 

AD-A181 865/7/GAR 


SULFUR DIOXIDE 
Results for SO sub 2 and NO/sub X/ Removal from Flue 
Gas by a Moving Bed of Copper Oxide 
0E87005396/GAR 743,314 


Kinetics of Nitrogen and Sulfur Reactions in Combustion 
Systems: cay Report No. 7 
0E87006703/GA' 743,201 


Direct Sorbent Injection for Combined SO sub 2 NO/sub 
X/ Removal: Quarterly Technical Progress Report. Octo- 
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pheric Species: Progress Report Covering the Period 1 
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Mutagenic Activity in the /HGPRT (Chinese Hamster 
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Cell System. 
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Photochemical Generation of the Optoacoustic Effect: 
Performance Report. 
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laste Destruction Levels in an incineration Process. 
AD ATB! 453/2/GAR 743,371 


SULFUR OXIDES 


Suthe Onges Processes 
N87-23437/3/GAR 


SULPHUR 
Phase Relations in the System Nickel-Copper-Sulphur- 
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SUNSPOTS 
Flare Activity, Motions, and the Evolution of 


Sunspot 
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Effect of Fi on Fatigue Crack Growth Rate of In- 
conel 718 at High Temperature. nae 
1 
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Investigation of the Hot Corrosion Protectivity Behavior of 
Platinum Modified Aluminide Coatings on Nickel-Based 


Superailoys. 
AD-A181 795/6/GAR 742,826 


SUPERCOMPUTERS 
as a Supercomputer. 
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SUPERCONDUCTING MAGNETS 
Fusion Safety am Annual Report, Fiscal Year 1985. 
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Band Electronic Structures and Crystal Packing Forces of 
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Report January- 
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SUPERCRITICAL GAS EXTRACTION 
Supercritical Fluid Extraction of Coal: Technical Progress 
Report, 12/1/86-2/28/87. 
DE87007383/GAR 743,170 


Entrainer Effects in High Pressure Separation Processes: 
Quarterly Technical Progress Report for Period Decem- 
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DE87008053/GAR 
SUPERFLUIDITY 
Vortices with Hailf- "eae Number of Circulation Quanta 
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SUPERFUND PROGRAM 
a Record of Decision (EPA Region 1): Tinkham 
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Superfund Record of Decision (EPA Region 4): Pioneer 
Sand Warrington, Florida, September 1986. 
PB87-188397/GAR 
Superfund Record of Decision (EPA Ri 5): Arrow- 
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SUPERHIGH FREQUENCIES 


DSS 13 Fr Stability Tests 
N87.23829/1/GAR 


Block 3 X-Band Receiver-Exciter 
N87-23837/4/GAR 
SUPERLATTICES 
A Bird’s Eye View on the Evolution of Semiconductor Su- 
perlattices and Quantum Wells. 
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Boundary Layer Separation in 2 and 3 Dimensional High 
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N87-23581/8/GAR 


SUPERSONIC TURBINES 
Supersonic Through-Flow Turbofan for High Mach Pro- 
N87-23626/1/GAR 742,839 
SUPPLY AND DEMAND 
pony Energy Outlook: Quarterly Projections, Janu- 
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741,948 


Non- 
inite Di- 


741,949 


741,950 


Petroleum 
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DE87006213/GAR ' 


SUPPLY MANAGEMENT 


Army Master Data File (AMDF): Army Retrieval Microform 
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PB87-191896/GAR 743,837 
internal Controls: State’s Controls Over Personal Proper- 
Are Inadequate. 
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internal Controls: Defense Fuel Supply Center's Record- 
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Defense integrated Data oo (DIDS) y= 
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Manual. Volume 2. Multiple Application Procedures. 
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SURFACE ANALYSIS 


In-situ Study of Aqueous HF (Hydrogen Fluoride) Treat- 
ment of Silicon by Contact Angle Measurement and Ellip- 


sometry 

AD-A181 339/3/GAR 
SURFACE AREA 

Characterization of Metal Oxide Particles by Gas Adsorp- 


0E87008134/GAR 


SURFACE CHEMISTRY 


Fluorescence at a Surface 
AD-A181 859/0/GAR 


SURFACE COATING 
Adhesion Properties of Polyelectrolyte-Chemisorbed Zinc 
Phosphate Conversion Coatings 
DE87005262/GAR 


SURFACE FINISHING 
Microwave Cornponent Time Delays for the 70-Meter An- 
tennas 
N87-23835/8/GAR 


SURFACE MINING 
Ecological Recovery after Reclamation of Toxic Spoils 
Left by Coal Surface ony Phase 2, AN Assessment of 
Environmental Changes Following Intensive Remedial 
Treatments. 
DE87900612/GAR 


SURFACE NOISE INTERACTIONS 
Extension of Kirchhoff's Formula 
Moving Surfaces. 

N87-24160/0/GAR 


SURFACE PROPERTIES 


Source of the Optical Red-Siope in Iron-Rich Meteorites. 
N87-23374/8/GAR 742,092 


SURFACE REACTIONS 
Sputter Alteration of Regoliths of Outer Solar System 


N87-23434/0/GAR 


SURFACE ROUGHNESS 
The Dependence of Ri 
face Height Statistics and 
AD-A181 621/4/GAR 


SURFACE ROUGHNESS EFFECTS 


Effect of Surface Roughness on Drag of Aircraft 
N87-23571/9/GAR 


SURFACE TEMPERATURE 
Temperatures and Minimum Thickness of the Inactive 
Surface Layer of Comet Halley 
N87-23365/6/GAR 


SURFACE WATERS 
National Surface Water Survey: Eastern Lake Survey. 
Phase 1 (ELS-1), 1984 (SAS Data Tape) 
PB87-193298/GAR 743,944 


National Surface Water Survey: Eastern Lake Survey, 
Phase 1 (ELS-1), 1984 (SAS Export Data Tape) 
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PB87-193314/GAR 743,946 
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PB87-193330/GAR 
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SURFACES 
The Accuracy of the Derjaguin Approximation for the 
Electrostatic Double-Layer Interaction between Curved 
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Laser Microprobe Analysis and Laser Raman Spectros- 
copy Analysis Techniques for identification of Organic 
Surface Contaminants: Final Report 
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High intensity (58)Co Siow-Positron Beam and Applica- 
tions to Probe Near-Surface Disorder 
PB87-195533/GAR 


SURFACTANTS 


Use of Surfactants in Fine Coal Dewatering: Volume 1 
DE87006831/GAR 743,203 


Fabric Softeners for the Laundry. January 1983-July 1987 
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Fabric Softeners for the Laundry. January 1970-June 
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Innovations in Travel Survey Methods. 
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Correlation of Survival Rates of Anopheles dirus A (Dip- 
tera: Culicidae) with Different infection Densities of Plas- 


modium cynomolgi 
AD-A181 778/2 
SUSPENSION SYSTEMS (VEHICLES) 


Shock and Vibration Digest, Volume 19, No. 4. 
N87-23818/4/GAR 


Recent a in Vehicle Dynamics. 
N87-23820/0/GAR 


SWAMPS 
Emersion in the Mangrove Forest Fish ‘Rivulus marmora- 


tus’: A Unique Ri to Hydrogen Sulfide 
PB87-212932/GA 743,425 


SWEEP FREQUENCY TECHNIQUES 
Swept Frequency Technique for Dispersion Measurement 
of Microstrip Lines. 
AD-P005 420/5/GAR 743,073 


SWEPT FORWARD WINGS 
X-29 Integrating Advanced Technologies for Tomorrow's 
Air Comba 


t 
N87-22671/8/GAR 


SWEPT WINGS 
Some Aspects of Vortex Flows Determined from the 
Thin-Layer Navier-Stokes Equations. 
N87-23595/8/GAR 
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Cardiovascular and Hormonal Responses of Conscious 
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tical Symbolic Processor for Expert System Execution 
AD-A181 833/5/GAR 742,926 


SYMPATHETIC DETONATIONS 
investigation of the Sympathetic Explosion of Loose 
u TNT in Large Quantity, 
AD-P005 342/1/GAR 744,200 


TOMAHAWK (BGM-109 B/C-2) Sympathetic Detonation 
Testing and Hazard Arc Determination, 
AD-P005 393/4/GAR 


SYMPATHETIC NERVOUS SYSTEM 
Biochemical Aspects of Some Neurohumoral System 


Functions Long-Term Antiorthostatic Hypokinesia. 
N87-23142/9/GAR 744,521 


SYMPOSIA 
Computational Models in Human Vision 


Symposium 
(15th) Held on June 19-21, 1986 in Rochester, New York. 
AD-A181 270/0/GAR 742,579 


Minutes of the Explosives Safety Seminar (22nd) Held in 
Anaheim, California on 26-28 August 1986. Volume 1 
AD-A181 274/2/GAR 


Minutes of the Explosives Safety Seminar (22nd) Heid in 
Anaheim, California on 26-28 August 1986. Volume 2 
AD-A181 275/9/GAR 744,128 


International Symposium on Microwave tures and 
Remote Sensing Held in Gothenburg ( ) on 19-22 
January 1987 

AD-A181 334/4/GAR 743,987 


Molecular Biology: Conference on Genetic Engineering 
Techniques (2nd) Held in London (United Kingdom) on 
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AD-A181 335/1/GAR 743,682 


Proceedings of the Antenna Applications Symposium 
Heid in Urbana, illinois on 17-19 September 1986. 
Volume 1, 

AD-A181 536/4/GAR 743,011 


Proceedings of the Antenna Applications Symposium 
Held in Urbana, Illinois on 17-19 September 1986. 


Volume 2, 
AD-A181 537/2/GAR 743,012 


SYNAPSE 
Amine Neurotransmitter Regulation of Long-Term Synap- 


tic Plasticity in Hippocampus. 
AD-A181 474/8/GAR 743,650 


Effects of High Pressure on the Release of Excitatory 
Amino Acids by Brain Synaptosomes. 
AD-A181 872/3/GAR 


SYNAPTOSOMES 
Effects of High Pressure on the Release of Excitatory 
Amino Acids by Brain Synaptosomes. 
AD-A181 872/3/GAR 


SYNCHRONIZATION (ELECTRONICS) 
Application of the NAVSTAR Global Poctesing Sm 
(GPS) to the Network Synchronization of the (De- 
tense Communications System) 
AD-A181 457/3/GAR 742,886 


SYNCHROTRON RADIATION SOURCES 
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SYNOPTIC METEOROLOGY 
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SYNTHESIS 
Synthesis and Molecular Structure of Methyisilane - and 
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AD-A181 317/9/GAR 742,758 


Synthesis of Novel Fluorine Compounds: New Experi- 
menta! Challenges in Elemental Fluorine Chemistry. 
AD-A181 340/1/GAR 742,759 


SYNTHESIS (CHEMISTRY) 


The Generality of Metal Atom-Free Radical Reactions 
and Synthesis of New Trifluoromethylalkyis of Gold (Ill) 


and Silver 
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Synthesis of Radiolabeled Mycotoxins. 
AD-A181 336/9/GAR 743,796 


Further Developments of the Metal Vapor/Alky! Radical 
Reaction. Synthesis of Tris(Trifluoromethyl)indium and 
Bis(Trifluorosilyl)Cobalt and Their Adducts. 

AD-A181 347/6/GAR 742,661 


Synthesis of New High Molecular Weight Cyclic Fluoro- 
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tion and Properties. 
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Synthesis with Ultrasonic Waves. 
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AD-A181 761/8/GAR 743,007 


SYNTHETIC FUELS 
Fuels from Microaigae: Technology Status, Potential, and 
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Molecular Theory and iter Simulation Studies of 
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SYSTEM SAFETY 


Cost Effectiveness Analysis of System Safety 
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SYSTEMS ANALYSIS 
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Department's Plant and Minor Property Process at the 
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Center for Naval Analyses Annual Report, 1985 
AD-A181 719/6/GAR 


SYSTEMS APPROACH 


Planning for Organizational Change: A Case Study 
AD-A181 460/7/GAR 741,875 


SYSTEMS ENGINEERING 
Evolution of Combat Performance of the Hawk Light 
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Integrated Design of Structures. 
N87-22669/2/GAR 741,988 


Probabilistic Structural Analysis Methods (PSAM) for 
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Air Combat 
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N87-24314/3/GAR 742,339 
ANATRACE, INC., MAUMEE, OH. 

Biosynthesis of Beta-Nitropropionic Acid and its Esterifi- 

cation to Cellulose 

(ARAED-CR-87012) 

AD-A181 321/1/GAR 744,129 
ANTHROPOLOGY RESEARCH PROJECT, INC., YELLOW 
SPRINGS, OH. 

Annotated Bibliography of Psychomotor Testing 

(AAMAL-TR-87-019) 

AD-A181 694/1/GAR 742,549 
APPLICATIONS RESEARCH CORP., FORT WALTON 
BEACH, FL. 


Cockpit Natural Language Study - Data Collection and 
Initial Data Analysis 


CORPORATE AUTHOR INDEX 


(AFWAL-TR-87-3003) 
AD-A181 306/2/GAR 742.913 


APPLIED LOGIC SYSTEMS, SYRACUSE, NY. 
PC oust System. DBMS interface Tools. Phase 1 Fea- 


sibility Study 
AD-A181 623/0/GAR 742,946 


ARCTIC INST. OF NORTH AMERICA, ARLINGTON, VA. 
OPERATION EVEREST Ii: Effects of a Simulated Ascent 
to 29,000 Feet on Nutrition and Body Composition 
(USARIEM-T-15-87) 

AD-A181 855/8/GAR 743,788 


ARECIBO IONOSPHERIC OBSERVATORY, PR. 


Far-infrared Properties of Cluster Galaxies. 
N87-24305/1/GAR 742,330 


ARGONNE NATIONAL LAB., IL. 
ANL/EES-TM-327 
Emission Factors for Several Toxic Air Pollutants from 


Fluidized-Bed Combustion of Coal 
DE87007157/GAR 743,204 


ANL/FPP/TM-209 
Size Limitations for Microwave Cavity to Simulate Heating 
of Blanket Material in Fusion Reactor 
0DE87008076/GAR 744,013 


ANL/MCS-TM-81 
Extended Set of Fortran Basic Linear Algebra Subpro- 
= Mode! Implementation and Test Programs. 
87007913/GAR 743,622 
ANL-86-49 
Prediction of Tube Bundle instabilities: Case Studies. 
DE87003433/GAR 743,250 


ANL-87-7 
Beyond “Speedup”: Performance Analysis of Parallel 


as aa 
DE87007954/GAR 742,961 


ANL-87-11 
Atmospheric Fluidized-Bed Cogeneration Air Heater Ex- 
periment: 1000-H Laboratory Test A. 
DE87007955/GAR 743,257 


CONF-861076-6 
Effect of Reactive Element on Cation Self-Diffusion in Cr 
sub 2 O sub 3 
0DE87006978/GAR 743,584 


CONF-861123-4 
Personal Characteristics Relating to Radium Loss over a 
Decade or More in Radium Dial Workers. 
0E87004692/GAR 743,755 


CONF-861185-11 
RERTR (Reduced Enrichment Research and Test Reac- 
tor) Program: A Progress Report, November 1986. 
DE87006964/GAR 744,050 


CONF -8608 164-1 
Uniqueness of Non-Negative Solutions of a Class of 
Semi-Linear Elliptic Equations. 
DE87006966/GAR 743,619 


CONF-8610227-1 
Migration and Methanogens: A Review of Current Landfill 
Gas Field Research at ANL (Argonne National Laborato- 


) 
3€87004836/GAR 743,374 


CONF-8611142-1 
Electroproduction of Pions on Deuterium 
DE87006967/GAR 744,401 


Analytical and Experimental Studies of Flow-induced Vi- 
bration of SSME (Space Shuttle Main Engines) Compo- 


nents. 
N87-22771/6/GAR 742,861 
ARIZONA STATE UNIV., TEMPE. 


Variations of Martian Surface Albedo: Evidence for Yearly 
Dust Deposition and Removal 
N87-23413/4/GAR 742,104 


Thermal-infrared Spectral Observations of Geologic Ma- 
terials in Emission 
N87-23425/8/GAR 743,907 


Bright Sand/Dark Dust: The identification of Active Sand 
Surfaces on the Earth and Mars. 
N87-23449/8/GAR 742,134 


Regional Sources and Sinks of Dust on Mars: Viking Ob- 
servations of Cerberus, Solis Planum and Syrtis — 
N87-23450/6/GAR 742,135 


High Resolution Thermal infrared Mapping of Martian 
Channels. 
N87-23451/4/GAR 742,136 


Mars: Morphology of Southern Hemisphere intracrater 
Dunefieids 
N87-23452/2/GAR 742,137 


Mass Transport by Aeolian Saltation on Earth. Mars and 
Venus: The Effects of Full Saltation Cloud Development 
and Choking 

N87-23456/3/GAR 742,141 


Development of Wind Tunnel Techniques for the Solution 
of Problems in Planetary Aeolian Processes 
N87-23457/1/GAR 742.142 


Aeolian Abrasion on Venus: Preliminary Results from the 
Venus Simulator 
N87-23458/9/GAR 742.143 


Reynolds Number Effects on Surface Shear Stress Pat- 
terns around Isolated Hemispheres 
N87-23459/7/GAR 742,144 


ARIZONA UNIV., TUCSON. 


Determination of Surface Shear Stress with the Naphtha- 
lene Sublimation Technique 

N87-23460/5/GAR 743.910 
Explosive Voicanic Deposits on Mars: Preliminary investi- 

tions. 

fig7-23473/8/GAR 742,155 
Martian Voicanism: Festoon-Like Ridges on Terrestnal 
Basalt Flows and implications for Mars 
N87-23478/7/GAR 742,160 


Studies of Fluid instabilities in Flows of Lava and Debris 
N87-23479/5/GAR 742,161 


Thermal inertia Characteristics of the Martian Crater 
N87-23509/9/GAR 742,173 


Dome Craters on Ganymede. 
N87-23510/7/GAR 742,174 


Ejecta Types on Ganymede and Callisto 
N87-23512/3/GAR 742.176 


Shatter Cones in lilinois: Evidence for Metoeritic impacts 
at Glasford and Des Plaines. 

N87-23513/1/GAR 743,929 
Observations of industrial Sulfur Flows and implications 


for lo. 

N87-23541/2/GAR 742,200 
Coxtem lo. 

N87- 2/0/GAR 742,201 


Mars Observer Camera. 
N87-23556/0/GAR 742,215 


Star Formation Rates as a Function of Galaxy Mass. 
N87-24308/5/GAR 742,333 


ARIZONA STATE UNIV., TEMPE. CENTER FOR 
ENVIRONMENTAL STUDIES. 


Response to an Exotic Habitat by Arid Riparian Breeding 
Birds an Elevationa! Gradient. 

(O1-BR. -.CBIO-87-1) 

PB87-202032/GAR 743,695 


ARIZONA STATE UNIV., TEMPE. CENTER FOR SOLID 
STATE ELECTRONICS RESEARCH. 


Theoretical Studies of Experiments and Applications of 
f Photoconductivity. 


(AFOSR. TR-87-0619) 
AD-A181 669/3/GAR 744,316 


ARIZONA STATE UNIV., TEMPE. DEPT. OF MECHANICAL 
AND AEROSPACE ENGINEERING. 


Studies in the Computation of Compressible Viscous 
Flows. 


(AFOSR-TR-87-0695) 
AD-A181 323/7/GAR 741,942 


ARIZONA UNIV., TUCSON. 


Advanced Probabilistic Method of Development. 
N87-22788/0/GAR 742,873 


Guaemne tering Record at ee Implications for Satellite 
and the Origin of impacting Objects. 

N87- 25342/5/GaR 742,077 
Crater Morphology and Morphometry on the Uranian Sat- 
ellites. 

N87-23343/3/GAR 742,078 
Mechanical and Thermal Properties of Planetologicaliy 
Important ices. 

N87-23346/6/GAR 742,081 


Observational Studies of Saturn's Rings. 
N87-23362/3/GAR 742,228 


2 Oa S Come 
NBS. bv WO/GAR 743,905 
ee Se } Se Seay ee 
Nt Meteorite Chondrules. 

23402/7/GAR 742,272 
Generation of a ae Magnetic Field in a Protoplane- 
tary Accretion Disk. 
N87-23403/5/GAR 742,273 
Steady State Toroidal Magnetic Field at the Core-Mantle 
Boundary 
N87-23404/3/GAR 743,906 


Fluvial Valleys on Martian Volcanoes. 
N87-23462/1/GAR 742,145 


Valiey Development on Hawaiian Volcanoes. 
N87- /9/GAR 743,943 


Revision of the Martian Relative Age Chronology 
N87-23504/0/GAR 742,168 


History of Gas in Sprial Galaxies 
N87-24318/4/GAR 742.343 


Frequency of Enhanced Star Formation in Interacting and 
tsolated Galaxies 
N87-24326/7/GAR 742,351 


Relation between Star Formation and Active Nuclei 
N87-24360/6/GAR 742,385 


Spatial Deconvolution of IRAS (infrared Astronomy Satel- 


lite) Galaxies at 60 Micrometers 
N87-24362/2/GAR 742,387 
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ARIZONA UNIV., TUCSON. DEPT. OF CHEMICAL 
ENGINEERING. 


DOE/PC/50795-T5-Pt.3 

Coal Pyrolysis in Fiat, y -pyey low Combustion Con- 

figurations: Final oe 3, Coal Pyrolysis under Oxi- 

and Reducing Conditions. 

0E87004287/GAR 
ARIZONA UNIV., TUCSON. DEPT. OF CHEMISTRY. 

— of Phenylacetylene Using Palladium (I!) 

roe TR-87-0772) 

AD-A181 477/1/GAR 742,760 
ARMED FORCES RADIOBIOLOGY RESEARCH INST., 
BETHESDA, MD. 

AFRRI-SR86-34 

Rapid Communication Neutron-induced Free Radicals in 

Onented DNA 

AD-A181 847/5/GAR 743,684 


AFRRI-SR86-35 
Evidence of de novo Membrane Generation in the Mech- 
anism of Metal Granule Activation. 
AD-A181 848/3/GAR 743,685 


AFRRI-SR86-36 
Dose Dependent Radiation-induced Hypotension in the 
AD-A181 849/1/GAR 742,585 


AFRRI-SR86-37 
a of Cytosine Glycol and 5.6-Dihydroxycytosine 
in Deoxyribonucleic Acid on Treatment with Osmium Te- 
troxde 
AD-A181 850/9/GAR 


AFRRI-SR86-38 
Hepatobiliary Kinetics After Whole Body Irradiation 
AD-A181 851/7/GAR 


AFRRI-SR86-42 
Novel Interaction of Diethyidithiocarbamate with the Glu- 
System. 


tattone/ Glutathione 
AD-A181 781/6/GAR 743,731 


AFRRI-SR86-43 


(U) 

AD-A181 782/4/GAR 
AFRRI-SR86-44 

Or 


743,164 


743,654 


743,673 


743,732 


ite-Induced Histamine Release from Mast 


AD-A181 783/2/GAR 743,653 


AFRRI-SR86-45 
Hemopoietic Effects of intravenous Soluble Glucan Ad- 
munistra 


tion. 
AD-A181 784/0/GAR 743,733 


AFRARI-SR86-46 
Single-Electrode Voltage Clamp in Mammalian Electro- 


AD-A181 785/7/GAR 743,694 


AFRRI-SR86-47 
Prostagiandin-Mediated Suppression of Delayed-Type Hy 
ivity to Infected Erythrocytes during ‘Babesia mi. 
croti’ Infection in Mice 
AD-A181 786/5/GAR 
AFRRI-SR86-48 
Gastric Protection by Sucraifate. Role of Mucus and 


Row yy 
AD-A181 787/3/GAR 


AFRRI-SR86-49 
Urinary Excretion of Cyclic Nucleotides, Creatinine Pros- 
E2 and Thromboxane B2 from Mice Exposed to 
Body Irradiation from an Enhanced Neutron Field. 
AD-A181 788/1/GAR 743,743 


AFRRI-SR86-50 
Pertormance Characteristics of a High-Level Solid-State 
Personne! Dosimetry System in Pulsed Radiation Envi- 
ronments 
AD-A181 789/9/GAR 
AFRAI-SR86-51 
Development of a Model System to Study Leukotriene-in- 
= Modification of Radiation Sensitivity in Mammalian 
is 
AD-A181 790/7/GAR 743,735 
AFRRI-SR86-52 
Stochastic Models for Cells Exposed to lonizing Radi- 
ation 
AD-A181 791/5/GAR 
AFRRI-SR87-2 
Sodium-Hydrogen Exchange System in LLC-PK1 Epitheli- 
um 
AD-A181 360/9/GAR 743.646 
— AEROMEDICAL RESEARCH LAB., FORT RUCKER, 


743,703 


743,734 


743,773 


743,774 


USAARL-87-2 
Controlling impulse Norse Hazards: Programmatic Model 
for Developing Validated Exposure Sta: ds. 
AD-A181 430/0/GAR 
USAARL-87-4 
Combat Emergency Medicine Expert System (CEMES) 
Project. Phase 1 
AD-A181 391/4/GAR 743.667 
ARMY ARMAMENT MUNITIONS AND CHEMICAL 
COMMAND, ROCK ISLAND, IL 


impact of Explosive Safety on Readiness: The Price of 
Satety 
AD-P005 332/2/GAR 


743,748 


744,148 
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ARMY ARMAMENT RESEARCH AND DEVELOPMENT 
CENTER, DOVER, NJ. ARMAMENT ENGINEERING 
DIRECTORATE. 


ARAED-TR-87003-VOL-2 
Automated M55 Detonator Production Equipment 
Volume 2. Appendixes. 
AD-A181 727/9/GAR 
ARAED-TR-87015 
Relative Value of the Third-Order Nonresonant Suscepti- 
bility of Water. 
AD-A181 363/3/GAR 
ARAED-TR-87019 
Isolation of the Free-Base of the Triaminoguanidinium 
lon. 
AD-A181 364/1/GAR 743,647 


ARMY ARMAMENT ge + toed AND 
ENGINEERING CENTER, DOVE 


otechnic Fire Suppresnon oll Evaluation, 
AD-P005 356/1/GA 


744,132 


742,698 


744,156 
DEVELOPMENT AND 


RESEARCH, 
ENGINEERING CENTER, DOVER, NJ. CLOSE COMBAT 
ARMAMENTS CENTER. 
ARCCD-TR-87003 
Elimination of Airborne Lead Contamination from Caliber 


.22 Ammunition. 
AD-A181 365/8/GAR 


744,130 

ARMY ARMAMENT RESEARCH, DEVELOPMENT AND 
ENGINEERING CENTER, WATERVLIET, NY. CLOSE 
COMBAT ARMAMENTS CENTER. 

pg a ay | 

Curve Fit. 
AD AT 1 600/8/GAR 
ARCCB-TR-86039 


Summary of the of the National ome 
on Fracture Mechanics (17th) Held on 7-9 Aug 84 
New 


Albany, York. 

AD-A181 758/4/GAR 743,568 
ARMY AVIATION ENGINEERING FLIGHT ACTIVITY, 
EDWARDS AFB, CA. 

USAAEFA-81-01-6 
a ee Evaluation of U.S. Army Helicopters. 


Pertormance Caiculator Evaluation. 
ADAI81 645/3/GAR 


ARMY AVIONICS RESEARCH AND DEVELOPMENT 
ACTIVITY, FORT MONMOUTH, NJ. 


impact of poe Avionics Technology on the Conduct of 
Air Wartar 
N87- 22673/4/GAR 


ARMY BALLISTIC RESEARCH LAB., ABERDEEN 
PROVING GROUND, MD. 


BRL-TR-2786 
Large Biast-Wave Simulators (LBS) with Cold-Gas Driv- 
ers: Computational Studies. 
AD-A181 400/3/GAR 744,188 
Criteria for Blast Damage from Distant Gun Fire and Ex- 


plosions, 
AD-P005 327/2/GAR 744,194 
= Loading on Above Ground Barricaded Munition 


Magazines - |i, 
AD Pos 369/4/GAR 744,165 


Velocity Measurements of Acceptor Wall Fragments from 
the Mass Detonation of a Neighboring Aboveground Bar- 


ricaded Munition Stor 

AD-P005 379/3/GAR 744,204 
ARMY BELVOIR RESEARCH DEVELOPMENT AND 
ENGINEERING CENTER, FORT BELVOIR, VA. 


Contents of Structures to Resist the Effects of Accidental 
Explosions (TM 5-1300, NAVFAC P-397, AFM 22), 
AD-P005 307/4/GAR 744,190 


ARMY BIOMEDICAL RESEARCH AND DEVELOPMENT 
LAB., FORT DETRICK, MD. 
A New Type of ee Insect-Surveillance Light Trap 
for Sampling Dipter: 
AD-A181 814/8/GAR 743,814 


oo CENTER OF MILITARY HISTORY, WASHINGTON, 


743,640 


741,981 


742,008 


United States Army Unilateral and Coalition Operations in 
the 1965 Dominican Republic Intervention 
AD-A181 823/6/GAR 743,863 


ARMY COMBAT SYSTEMS TEST ACTIVITY, ABERDEEN 
PROVING GROUND, MD. 


Field Test to Verify the Coburn - Forster - Kane Equation, 
AD-P005 338/9/GAR 743,803 


ARMY COMMAND AND GENERAL STAFF COLL., FORT 
— KS. SCHOOL OF ADVANCED MILITARY 


Close Support Artillery for the U.S. Light Infantry Division, 
AD-A181 322/9/GAR 743,855 


ARMY COMMUNICATIONS-ELECTRONICS COMMAND, 
FORT MONMOUTH, NJ. 

Millimeter Wave Antennas for Avionics 

N87-23864/8/GAR 743,045 
ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, 
SAVANNA, IL. 

Prepositioning and Rapid Deployment: New Challenges in 

Ammunition Storage. 

AD-P005 347/0/GAR 744,151 


HAZEL - A Computerized Approach to System Safety, 


AD-P005 349/6/GAR 
ARMY ENGINEER DISTRICT, NEW ORLEANS, LA. 


Oyster Shell Dredging in Atchafalaya Bay and Adjacent 
Waters, Louisiana. Draft Environmental Impact Statement 
and Appendixes, 

742,780 


743,492 


AD-A181 854/1/GAR 
ARMY ENGINEER DIV., HUNTSVILLE, AL. 
Effectiveness of TM 5-1300 Cubicles Added to Existing 


Buildings, 
AD-POSS 308/2/GAR 744,191 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. 


Effects of Stirrup Details on Load-Response Behavior of 
Slabs, 
AD-P005 320/7/GAR 742,792 


Blast Analysis and Preliminary Design of Control Rooms 
for the Rocket Engine Test Facility at NASA (National 
Aeronautics and Space Administration) Lewis Research 


Center 
AD-P005 328/0/GAR 742,858 


ARMY ENGINEER WATERWAYS ate egeed STATION, 
VICKSBURG, MS. ENVIRONMENTAL LAB. 
WES/IR/R-87-1 
Natural Resources Research Program: Guidelines for De- 
termining Key Indicators of Recreation Use. 
AD-A181 326/0/GAR 744,563 
WES/MP/EL-86-12 
Water Quality Studies: Richard B. Russell and Clarks Hill 
Lakes. 
AD-A181 412/8/GAR 
WES/TR/E-87-3 


Environmental & Water Quality Operational Studies: Im- 
provement of Hydropower Release Dissolved Oxygen 
with Turbine Venting. 
AD-A181 372/4/GAR 


WES/TR/E-87-5 
Vertical, Horizontal, and Die! Distribution of Invertebrate 


Drift in the Lower Mississippi River 
AD-A181 439/1/GAR 743,813 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. GEOTECHNICAL LAB. 
WES/MP/GL-87-5 
Pavement Evaluation Concepts Using Nondestructive 
Structural Evaluation and Pavement Condition Index. 
AD-A181 373/2/GAR 742,794 
WES/TR/GL-87-8 
Maximum Theoretical Specific Gravity of Bituminous 
Paving Mixtures. 
AD-A181 599/2/GAR 742,790 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. HYDRAULICS LAB. 
WES/MP/HL-86-1-3 
Alcatraz Disposal Site Investigation. Report 3. San Fran- 
cisco Bay-Aicatraz Disposal Site Erodibility 
AD-A181 837/6/GAR 743,373 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. INFORMATION TECHNOLOGY LAB. 
WES/TR/ITL-87-2 
Computer-Aided Structural Engineering (CASE) Project: A 
Case Project Study of Finite Element Analysis of Con- 
crete Fiat Slabs 
AD-A181 712/1/GAR 
WES/TR/ITL-87-3 
Evaluation of 
‘FIESTA’ 
AD-A181 511/7/GAR 742,774 


ARMY ye WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. STRUCTURES LAB. 
WES/TR/SL-86-46 


Loading Rate Effects on the One-Dimensional Compress- 
ibility of Four Partially Saturated Soils. 
AD-A181 388/0/GA\ 


ARMY LAB. COMMAND, FORT MONMOUTH, NJ. 
ELECTRONICS TECHNOLOGY AND DEVICES LABS. 
SLCET-TR-87-5 


Effects of Surface Contamination on the Noise and Drive- 
Level Sensitivity of Piezoelectric Resonators. 
AD-A181 299/9/GAR 743,074 


ARMY MATERIALS TECHNOLOGY LAB., WATERTOWN, 
MA. 


743,389 


743,116 


742,791 


the P-Level Finite-Element Program 


742,801 


MTL-TR-87-14 


Semiautomated System for Moire Strain Analysis 
AD-A181 692/5/GAR 744,346 


MTL-TR-87-20 


Static Fatigue of a Siliconized Silicon Carbide 
AD-A181 479/7/GAR 743,526 


ARMY MATERIEL COMMAND, NEW CUMBERLAND, PA. 
CATALOG DATA ACTIVITY. 


Army Master Data File (AMDF): Army Retrieval Microform 
System (ARMS), and Interchangeable and Substitute (| 
and S) Group Data 

(OOD/DF/MT-87/013) 


PB87-191896/GAR 743,837 





ARMY MEDICAL RESEARCH INST. OF CHEMICAL 
DEFENSE, ABERDEEN PROVING GROUND, MD. 
USAMRICD-TR-87-05 
Effects of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetylcholine 
and Choline Concentrations. 
AD-A181 409/4/GAR 


USAMRICD-TR-87-06 


Age-Related Changes in Cholinesterase Activity and 
Soman Toxicity in the Rat 
AD-A181 288/2/GAR 743,794 


ge MILITARY PERSONNEL CENTER, ALEXANDRIA, 


743,723 


Creep in Prestressed Concrete Piles: A rison of 
the Direct Solution Method, the incremental Time Step 
Method, and the Curve Fitted Equation Method of Caicu- 
lating Time Dependent Losses in Hawaiian Aggregate 
Prestressed Concrete Piles. 

AD-A181 310/4/GAR 742,772 


U.S. Army Armor in Limited War: Armor Employment 
Techniques in Korea and Vietnam 
AD-A181 423/5/GAR 


Mobile Computer Networks. 
AD-A181 659/4/GAR 742,888 


ARMY MISSILE COMMAND, REDSTONE ARSENAL, AL. 
Technical Investigation of 11 January 1985 PERSHING I! 


Motor Fire, 
742,859 


743,859 


AD-P00S 343/9/GAR 
= PROCUREMENT RESEARCH OFFICE, FORT LEE, 


APRO-86-01 
Alignment of Manpower Requirements with Procurement 


Workload. 
AD-A181 736/0/GAR 743,832 


APRO-86-06 
Feasibility Study to Forecast Procurement Workload for 
MACOMS (Major Commands) 
AD-A181 737/8/GAR 743,833 


ARMY RESEARCH INST. OF ENVIRONMENTAL MEDICINE, 
NATICK, MA. 
USARIEM-T-5/84 
Relationship of Anaerobic Power Capacity to Perform- 
ance during a 5-Day Sustained Combat Scenario, 
AD-A181 444/1/GAR 743,786 


ARMY SOLDIER SUPPORT CENTER-NATIONAL CAPITAL 
REGION, ALEXANDRIA, VA. 


Early Comparability Analysis (ECA) Procedural Guide. 
AD-A181 260/1/GAR 743,867 


ARMY WAR COLL., CARLISLE BARRACKS, PA. 


Field Artillery Operations in the Artic. 
AD-A181 367/4/GAR 


Terrorism - A Global Perspective 
AD-A181 530/7/GAR 


ARMY WAR COLL. STRATEGIC STUDIES INST., 
CARLISLE BARRACKS, PA. 


Space: The Fourth Military Dimension. The Strategic De- 
fense Initiative and the implications for Land Warfare in 
the Twenty-First Century 

AD-A181 427/6/GAR 743,816 


ARVIN/CALSPAN ADVANCED TECHNOLOGY CENTER, 
BUFFALO, NY. APPLIED TECHNOLOGY GROUP. 
CALSPAN-7205-9-VOL-2 
Experimental investi of the Short-Period Require- 
ments of MIL-F-878 Volume 2 
(AFWAL-TR-86-3109-VOL-2) 
AD-A181 475/5/GAR 


ASAHI GLASS CO. LTD., YOKOHAMA (JAPAN). 
RESEARCH LAB. 


Reports of the Research Laboratory, Asahi Glass Co 
Ltd., Vol. 36, No. 2, 1986. 
PB87-200754/GAR 742.683 


Properties of Dielectric Glass Pastes for Thick Film 
Microcircuit, 
PB87-200762/GAR 743.093 


ASAHI GLASS FOUNDATION FOR INDUSTRIAL 
TECHNOLOGY, TOKYO (JAPAN). 


Reports of the Asahi Glass Foundation for industrial 
Technology. Vol. 49, 1986 
PB87-200630/GAR 742.679 


Mechanical Control of Foaming in Bioreactors. Part 1 
The Performance Characteristics of a New Type of Me- 
chanical Foam-Breaking Apparatus Having a Rotating 
Disk in a Rectangular Aerator Treating Foaming Systems. 
PB87-200648/GAR 742,680 


Improvement of Properties of Urethane Elastomers by 
Controlling Microaggregation Structure: The Effect of 
Hard ment Length, 
PB87-200655/GAR 


Design of Charge-Mosaic Membrane. 
PB87-200663/GAR 742.770 


Studies on the Biomimetic Synthesis of Natural Products 
Utilizing the Characteristics of Allylic Phosphates 
PB87-200671/GAR 742.681 


All Solid State Cell with High Copper lon Conductor 
PB87-200689/GAR 742.754 


Bioconversion of Methane and Hydrogen to Organic Ma- 
terials for Chemical Industry 
PB87-200697/GAR 


743,856 


742,514 


742.004 


742.769 


743.661 
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BOEING COMMERCIAL AIRPLANE CO., SEATTLE, WA. 


AUBURN UNIV., AL. 


Space Station/Shuttle Orbiter Dynamics during Docki 
N87-22708/8/GAR ~~ 744.997 
AUBURN UNIV., AL. COAL CONVERSION LAB. 
DOE/PC/80502-T4 
Interactive Chemistry of Coal-Petroleum Proc: ; 
ess Report, September 16, 1986-December 15, 
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Layer Separation in 2 and 3 Dimensional 
fae have al in High 


(AFOSR- TR-87-0696) 
AD-A181 301/3/GAR 744,222 


+ alammaans UNIV., BERKELEY. COMPUTER SCIENCE 


al (UNIX Consultant). A Progress Report 
AD-A181 389/8/GAR 742,942 


CALIFORNIA UNIV., BERKELEY. DEPT. OF ELECTRICAL 
ENGINEERING AND COMPUTER SCIENCES. 
of the POSTGRES Rules System. 


AD-A181 443/3/GAR 742.944 


CALIFORNIA UNIV., BERKELEY. DEPT. OF MATERIALS 

SCIENCE AND MINERAL ENGINEERING. 

LBL-22936 
Measurement of Dopant Concentration and Lattice Posi- 
tion in LEC GaAs Combined Particie-induced X-Ray 
Emission and R lord Backscattering Techniques. 
DE87008216/GAR 742.654 


CALIFORNIA UNIV., BERKELEY. ELECTRONICS 
RESEARCH LAB. 


DOE/ET/53064-T10 
Plasma Theory and Simulation: Quarterly 
Report Nos. 3 and 4, July 1, 1985-December 31, 1 
DE87008192/GAR 744, 287 
UCB/ERL-M86/59 
t Management in POSTGRES Using Procedures 
AD-A181 411/0/GAR 743,488 
UCB/ERL-M-86/94 
Linear ed Plasma Response to an Oblique Elec- 
trostatic 


ave 
DE87008194/GAR 744,289 


UCB/ERL-M-87/14 
Computer Simulation of Bounded Plasma Systems. 
DE87008193/GAR 

CALIFORNIA UNIV., DAVIS. 

DOE/ER/70285-T1 
Intercampus Institute for Research at Particle Accelera- 
tors: Annual Progress Report, January 1, 1980-June 
1982 
0E87006296/GAR 


CALIFORNIA UNIV., DAVIS. DEPT. OF GEOLOGY. 

Final Technical Report for Contract Number NO00014-81- 

K-0457, 

AD-A181 495/3/GAR 743,898 
CALIFORNIA UNIV., DAVIS. DEPT. OF MECHANICAL 
ENGINEERING. 


744,288 


744,376 


mic and Kinetic Processes in Flames. 
R- TR-87-0736) 


Aer 
(AFO: 
AD-A181 267/6/GAR 


742,808 


CALIFORNIA UNIV., DAVIS. WATER RESOURCES 
CENTER. 
REPT-57 
California Water Resources Center Annual Report, July 1, 
1982-September 30, 1983. 
PB87-201109/GAR 743.976 


CALIFORNIA UNIV., IRVINE. DEPT. OF CHEMISTRY. 
DOE/ER/70126-T3 
Radiochemistry Research: Progress Report, October 1 
1974 to September 30. 1975 
0E87007545/GAR 743.316 


onaaee UNIV., IRVINE. DEPT. OF MECHANICAL 
ENGINEERING. 


Vaporization, ignition. and Combustion of Two Parallel 
Fuel Dropiet Streams. 
(AFOSR-TR-87-0592) 
AD-A181 576/0/GAR 742.810 


Integrated Approach to Spray Combustion Model Devel- 
opment 

(AFOSR-TR-87-0581) 
AD-A181 717/0/GAR 


Transient Spray Combustion Computations 
(AFOSR-TR-87-0580) 


742.812 


AD-A181 726/1/GAR 
CALIFORNIA UNIV., LOS ANGELES. 


Numerical Experiments on the Atmospheric Response to 
a Sea Surface Temperature Anomaly over the Equatorial 
Eastern Pacific Ocean. 

N87-23036/3/GAR 742.435 


investigations of the Surfaces and interiors of Outer 
Planet Satellites 
N87-23356/5/GAR 742.085 


Analysis of Planetary Evolution with Emphasis on Ditfer- 
entiation and ‘ 
N87-23382/1/GAR 


High Pressure of Mi 


Ss ich Region of the 
ater. 


System Ammonia 
N87-23396/1/GAR 742.095 


infrared-Ultraviolet Spectra of Active Galactic Nuclei 
N87-24372/1/GAR 742,397 


Mental Health Research and Practice in Minority Commu: 
nities: Development of Culturally Sensitive Training Pro- 


‘ams, 
'/PUB/ADM-86- 1466) 
PB87-196754/GAR 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF 
ELECTRICAL ENGINEERING. 


Millimeter-Visible Injection Locking and Testi 
(AFOSR-TR-87-0769) “i as 
AD-A181 352/6/GAR 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF 
MECHANICAL, AEROSPACE AND NUCLEAR 
ENGINEERING. 


742.813 


742,267 
Planetary inten 


742,556 


DOE/ER/52123-1 - P 
Modeling, —— and Experiments for Fusion Nuclear 
joonener FNT Progress Report: Modeling and FI- 
(-UCLA-ENG---86-44) 
DE87007965/GAR 


Pinooeing 


744,010 
Technolgy: FUT Pree ay for Fusion Nuclear 
FNT Progress Modeling and Fi- 


NUCLA-ENG---86-44) 
0E87007965/GAR 


SAE EP 108 SERED. COX. OP 
PHARMACOLOGY. 


744,010 


Changes and Behavior Following Sub- 
Acute Exposure to Organophosphates 
AD-A181 826/9/GAR 743,801 
CALIFORNIA UNIV., LOS ANGELES. DEPT. OF PHYSICS. 
UCRL-15900 
Role of Cavitons in Laser-Plasma interactions: Final 
Report for the Period August 15, 1984-August 14, 1985. 
DE87008485/GAR 744,291 
CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. 
as of Coronal Mass Elections by the Helios Space- 
cra 
(AFGL-TR-87-0174) 


AD-A181 729/5/GAR 742,251 


CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. DEPT. OF 
ELECTRICAL ENGINEERING AND COMPUTER 

Changes in the Microturbulence Spectrum of the Solar 
Wind during High-Speed Streams. 

(AFGL-TR-87-0173) 

AD-A181 771/7/GAR 742,253 


CALIFORNIA UNIV., SAN FRANCISCO. DEPT. OF LAB. 
MEDICINE. 


CONF -8609265-1 
Current Capabilities and Clinical Applications of image 


mae 
87007335/GAR 


UCRL-96245 
Current Capabilities and Clinical Applications of image 


ps 
87007335/GAR 


CALIFORNIA UNIV., SANTA BARBARA. 


Could Ariel Have Been Heated by Tidal Friction 
N87-23347/4/GAR 742,082 


Lack of Commensurabilities in the Mean Motions of the 
Satellites of Uranus and the Resurfacing of Arnel 
N87-23349/0/GAR 742.084 


Why No Orbital Resonances among the Satellites of 


Uranus. 
N87-23351/6/GAR 


Production of Braids in Saturn's F Ring 
N87-23363/1/GAR 742.229 


Timescales for Planetary Accretion and the Structure of 
the Protopianetary Disk 
N87-23380/5/GAR 742.266 


Orbital Resonances. Unusual Configurations and Exotic 
Rotation States among Planetary Sateliites 
N87-23391/2/GAR 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 
CU-ECE-87-04 
Use of Depletion-Edge-Transiation for Hign Speed Modu- 
lation and Switching of Lightwaves. 
(AFOSR-TR-87-0775) 
AD-A181 629/7/GAR 


743,687 


743,687 


742,222 


742,241 


744,247 
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CALIFORNIA UNIV., SANTA CRUZ. 
Spagna Studies on the impact Properties of Water 


Ne? 23364/9/GAR 742,230 


CALSPAN ADVANCED TECHNOLOGY CENTER, 
BUFFALO, NY. 


Unusual Airborne Simulator Applications. 
N87-23656/8/GAR 


CALSPAN UB RESEARCH CENTER, BUFFALO, NY. 


Experimental and Theoretical Studies of Time-Averaged 
and Time Resolved Rotor Heat Transfer 
N87-22770/8/GAR 742,830 


CALYXES RESEARCH AND DEVELOPMENT CORP., 
ALBUQUERQUE, NM. 


742,041 


Vacuum Freezing Multiple Phase Transformation Process 
Investigation 
PB87-198560/GAR 742,678 


CANADIAN CLIMATE CENTRE, DOWNSVIEW (ONTARIO). 


Simulated and Observed Budgets and Balances during 
the 82/83 Enso Event. 
N87-23035/5/GAR 742,434 


Extended Forecast Experiment with the CCC (Canadian 

Climate Centre) GCM (General! Climate Model) 

N87-23050/4/GAR 742,479 
CARIBBEAN RESEARCH INST., ST. THOMAS, Vi. WATER 
RESOURCES RESEARCH CENTER. 

TR-15 
Water of Cistern Water in St. Thomas, U.S. Mee 
islands. A Mane 4 Survey. B. Microbial Analysis and 
Maes lon Compontion . 

PB87-205753/GAR 


CARNEGIE INSTITUTION OF WASHINGTON, DC. 


Accumulation of the Planets. 
N87-23378/9/GAR 742,264 


IRAS (infrared Astronomy Satellite) Observations of Irreg- 

ular Galaxies 

N87-24299/6/GAR 742,324 
CARNEGIE-MELLON UNIV., PITTSBURG, PA. SOFTWARE 
ENGINEERING INST. 


743,980 


CMU/SE1-86-CORL-106 
Summary of Technical Operations. 
(ESO-TR-87-105) 
AD-A181 701/4/GAR 
CMU/SE!-86-TM-6 
Beyond Programming-in-the-Large: The Next Challenges 
for Software a 
(ESD-TR-86-213) 
AD-A181 294/0/GAR 
CMU/SE!-86-TM-7 
Challenges of Educating the Next Generation of Software 


ey 
(ESD-TR-86-214) 


AD-A181 293/2/GAR 
CMU/SEI-86-TM-10 
Softw: 


are 
(ESD-TR-86-217) 
AD-A181 742/8/GAR 

CMU/SEI-86-TM-12 
Architecture for intelligent Assistance in Software Devel- 


(ESO-TR-86-219) 
AD-A181 743/6/GAR 

CMU/SEI-87-TR-5 
Distributed Systems Technology Survey 
(ESD-TR-87-106) 


AD-A181 853/3/GAR 


CMU/SEI-87-TR-6 
User interface Ti 
(ESD-TR-87-107) 
AD-A181 852/5/GAR 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 


Effect of on Deformation Structure and Proper- 
Max. 2 Wie 


ties of C kel-Base Single-Crystal = 
N87-22782/3/GAR 587 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. DEPT. — 
ELECTRICAL AND COMPUTER ENGINEERING. 
Optical Data Proc 
(AFOSR-TR-87-0482) 
AD-A181 417/7/GAR 


Optical Data Proc 
(AFOSR- TR-87-0482) 
AD-A181 594/3/GAR 743.873 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. DEPT. OF 
PSYCHOLOGY. 


742,947 


742,941 


742.940 


it Environments 


742,951 


742,952 


Survey 
742.954 


743.872 


Knowledge Representation in the PUPS Theory 
(ARI-RN-87-26) 
AD-A181 ioe 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
MANAGEMENT SCIENCES ‘RESEARCH GROUP. 
MSRR-532 
Forward Algorithm for the Capacitated Lot Size Model 
with Stockouts 
AD-A181 660/2/GAR 
MSRR-537 
Projection Method for the Uncapacitated Facility Location 
Problem 
AD-A181 661/0/GAR 
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741,869 


743,505 


CORPORATE AUTHOR INDEX 


WP-26-86-87 
Nene Method for the Uncapacitated Facility Location 


Problem. 
AD-A181 661/0/GAR 743,505 


WP-27-86-87 
Forward Algorithm for the Capacitated Lot Size Model 
with Stockouts 
AD-A181 660/2/GAR 741,869 


CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
Numerical Study of the Effects of Boundary Conditions 
on the Measurement and Calibration of Gardon Type 
Heat Flux Sensors. 

N87-22775/7/GAR 742,864 


New Formulation of Mean Stress Effects in Fatigue 
N87-22778/1/GAR 743,573 


CATHOLIC UNIV. OF AMERICA, WASHINGTON, DC. 
NAS 1.26:180394 
Development of a Theoretical Model for Annealing of Ra- 
diation Damage in Semiconductor Devices. 
Report, March 8-June 8, 1987 
(NASA-CR- 180394) 
N87-24211/1/GAR 


Q-2 
Development of a Mig aoa Model for Annealing of Ra- 
diation Damage in Semiconductor Devices erly 
Report, March June 8, 1987. 
(NASA-CR- 180394) 
N87-24211/1/GAR 743,089 


CATHOLIC UNIV. OF aS WASHINGTON, DC. DEPT. 
OF MECHANICAL ENGINEERING. 


NAS 1.26:181065 
Modified independent Modal Space Contro! Method for 
Active Control of Flexible Systems. 
(NASA-CR- 181065) 
N87-23980/2/GAR 744,505 
CATHOLIC UNIV. OF AMERICA, WASHINGTON, DC. 
SCHOOL OF ENGINEERING AND ARCHITECTURE. 
NAS 1.26:181016 
Development of a Containment Vessel and Dewar for the 
Particle Astrophysics Magnet Facility (ASTROMAG). 
(NASA-CR- 181016) 
N87-23670/9/GAR 744,026 


CENTER FOR HEALTH ECONOMICS RESEARCH, 
NEEDHAM, MA. 


743,089 


To Sign or Not to Sign: Physician Participation in Medi- 
cine, 1984. Final Report. 
PB87-201463/GAR 743,446 
CENTER FOR NAVAL ANALYSES, ALEXANDRIA, VA. 
CNA-PP-454 
Marine Corps Project to Validate the ASVAB (Armed 
Services Vocational Aptitude Battery) against Job Per- 


formance 
AD-A181 377/3/GAR 


Center for Naval Analyses Annual Report, 1985. 

AD-A181 719/6/GAR 741,880 
CENTER FOR NAVAL ANALYSES, ALEXANDRIA, VA. 
AMPHIBIOUS AND LAND WARFARE RESEARCH DEPT. 


742,546 


CRM-86-252 
Marine Corps Deployment Concepts: A Paper for the 
1986 Sea Power Forum 
AD-A181 699/0/GAR 743,862 


CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
LDA-87-11721 


Communist Party of Vietnam 
PB87-927911/GAR 


LDA-87-11 nay € ee 
Y via: Federal Executive ncil 
peB7-92701 3/GAR 


LDA-87-12090 


Directory of Soviet Officials: National Organizations. 

PB87-928105/GAR 741,922 
CENTRE D’ESSAIS EN VOL, ISTRES (FRANCE). 

Simulation des Commandes de Vol Electriques au Centre 

dEssais en Vol Francais (CEV) pour les Avions de 

Transport Civil (Simulation of Fly-by-Wire Control for Civil 

Transport Aircraft at the French Centre d’Essais en Vol) 

N87-23647/7/GAR 742,033 
CENTRE NATIONAL D’ETUDES DES 
TELECOMMUNICATIONS, ISSY-LES-MOULINEAUX 
(FRANCE). 

Current Driven Weak Double Layers 

N87-23322/7/GAR 744,299 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE, 
GIF-SUR-YVETTE (FRANCE). LAB. DE NEUROBIOLOGIE 
CELLULAIRE ET MOLECULAIRE. 
Action des Neurotoxiques et de Leur Antidotes au Niveau 
des Membranes et de la Transmission Synaptique 
(Action of Neurotoxins and of Their Antidotes at the 
Level of Membranes and of Synaptic Transmission), 
PB87-202719/GAR 743,809 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE, 
PALAISEAU (FRANCE). LAB. DE METEOROLOGIE 
DYNAMIQUE. 


Sensitivity of January 1983 Sea Surface Temperature 
(SST): Experiments to the Formulation of Lateral Diffu- 
sion 

N87-23052/0/GAR 742,480 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE, 
PARIS (FRANCE). INST. D'ASTROPHYSIQUE. 


Present Star Formation in Sprials of the Virgo Cluster 


742,517 


741,921 


N87-24306/9/GAR 


Far-infrared breve | and Starburst Galaxies. 
N87-24337/4/GAI 742,362 
Ground-Based Follow Up of IRAS (Infrared Astronomy 
Satellite) Galaxies. 
N87-24355/6/GAR 742.380 


CENTRE NATIONAL DE RECHERCHES 
METEOROLOGIQUES, TOULOUSE (FRANCE). 
Contribution to Bora Studies Using Alpine Experiment 
(ALPEX) Aircraft Data. 
N87-23080/1/GAR 742,457 
Numerical St of the Mistral with a Mesoscale Model 
N87-23082/7/GAR 742,459 
CHALMERS UNIV. OF TECHNOLOGY, 
(SWEDEN). ONSALA SPACE OBSERVATORY. 


Structure and Kinematics of the Molecular Spiral Arms in 


M51 
N87-24312/7/GAR 742,337 
Detection of CO (J= 1-0) in the Dwarf Elliptical Galaxy 
NGC 185. 
N87-24315/0/GAR 

CHARLES RIVER ANALYTICS, INC., 

NAS 1.26:178252 
Dual-Processor Multi-Frequency implementation of the 
nm. 


FINDS Al 
(NASA-CR- 178252) 


N87-23617/0/GAR 
R-8610 
Oual-Processor Multi-Frequency implementation of the 
FINDS Algorithm. 

(NASA-CR- 178252) 

N87-23617/0/GAR 742,011 


— ON COLL., SC. GRICE MARINE BIOLOGICAL 


742,331 


742,340 
CAMBRIDGE, MA. 


742,011 


CONTRIB-68 
Emersion in the Mangrove Forest Fish ‘Rivulus marmora- 
tus’: A Unique Response to Hydrogen Sulfide. 
(EPA/600/J-87/061) 

PB87-212932/GAR 


CHEMICAL RESEARCH. 


743,425 


, DEVELOPMENT AND 
— CENTER, ABERDEEN PROVING GROUND, 


Acute ey Toxicity and Aemen 0 of Select- 
ed Chemical nts: Diisopropy! Fluorophos- 
phate (DFP) and he ovpheeionate (DIMP) 
(CROEC-CR-87071) 
AD-A181 309/6/GAR 743,795 


System Safety Considerations for the Design of a Chemi- 
cal Surety Materiel Laboratory, 
AD-P005 383/5/GAR 743,753 


Safety Considerations for the Operation of a Thermal De- 

structor Unit for Chemical Surety Materiel 3’x’ Items, 

AD-P005 384/3/GAR 743,754 
CHEMITICS INTERNATIONAL CO., VANCOUVER (BRITISH 
COLUMBIA). 

Hazards and Operability Studies and Their Application to 


an Explosives Plant, 
AD-P005 374/4/GAR 


CHICAGO UNIV., IL. 
FNAL/Pub-87/30-A 


Cosmic String induced Peculiar Velocities. 
DE87007045/GAR 742,254 


Energy Source of the Interplanetary Medium and the He- 


hosphere 
N87-24251/7/GAR 742,283 


CHILKAT INST., INC.. ANCHORAGE, AK. 
Barrow: A Decade of Modernization. Social and Econom- 
ic Studies Program Technical Report Number 125 
(OCS/MMS-86/0088, MMS-TR- 125) 
PB87-204673/GAR 742,562 


Monitoring Methodology and Analysis of North Slope in- 
Stitutional Response and Gump. 1979-1983. Social and 
Economic Studies Program Technical Report Number 
117 

(OCS/MMS-85/0072, MMS-TR-117) 
PB87-204715/GAR 


CINCINNATI UNIV., OH. 
AVSCOM-TR-87-C-13 
Computer Aided Design and Analysis of Gear Tooth Ge- 
it 


ometry 
(NASA-CR- 179611) 
N87-23969/5/GAR 


NAS 1.26:179611 
Computer Aided Design and Analysis of Gear Tooth Ge- 


ometry 
(NASA-CR- 179611) 
N87-23969/5/GAR 743,515 


CITIZENS PROGRAM FOR THE CHESAPEAKE BAY, INC., 
BALTIMORE, MD. 


Choices for the Chesapeake: An Action Agenda. 1983 
Chesapeake Bay Conference Report 
PB87-205688/GAR 


CLARKSON UNIV., POTSDAM, NY. 


The Accuracy of the Derjaguin Approximation for the 
Electrostatic Double-Layer interaction between Curved 
Surfaces Bearing Constant Potentials 
(AFOSR-TR-87-0629) 
AD-A181 281/7/GAR 


743,493 


742,563 


743,515 


743,420 


742.694 





CLARKSON UNIV., POTSDAM, NY. DEPT. OF PHYSICS. 
ee -T5 
Light tt by Microstructures in Plastic Nuclear 
Track Detector Plane Surf Surfaces. 
DE87007566/GAR 744,025 


CLEMSON UNIV., GEORGETOWN, SC. BELLE W. BARUCH 
FOREST SCIENCE INST. 


Primer on Wildlife Management Considerations for the 

Southern National Parks 

(NPS/R/RM/SER-81) 

PB87-204129/GAR 743,978 
CLERMONT-FERRAND-2 UNIV., AUBIERE (FRANCE). LAB. 
ASSOCIE DE METEOROLOGIE PHYSIQUE. 


Givr des Aeronets (icing of Aircraft). 
PB87-203568/GAR 


CLEVELAND STATE UNIV., OH. URBAN CENTER. 
Computer Applications in Economic Development: A 
Report to the Profession 
(TAD-87-0057) 

PB87-202149/GAR 
COASTAL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 

CERC-IR-87-3 

User's Guide to the Littoral Environment Observation Re- 

tneval System 

AD-A181 672/7/GAR 

CERC-TR-87-5 

Sloping Float Breakwater Study Oregon Iniet. North Caro- 

lina, Coastal Model Investigation 

AD-A181 776/6/GAR 742,779 

CERC-TR-87-7 

Tsunami Predictions for the Coast of Alaska Kodiak 

Island to Ketchikan 

AD-A181 775/8/GAR 
COCKPIT MANAGEMENT RESOURCES, INC. 

oon Management and Specific Behavioral Objectives 

(SBOS) 

N87-22640/3/GAR 742,524 
COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 

CRREL-TD-87-1 
Electrical Gr in Cold Regions 
AD-A181 405/2/GAR 
CRREL-TD-87-2 

Atmospheric icing of Transmission Lines 

AD-A181 492/0/GAR 
COLORADO STATE UNIV., FORT COLLINS. 

CER85-86MP-JES-JEC-JAP23 
Modeling of Large-Area Fire Plumes 
(ONA-TR-85-364) 
AD-A181 752/7/GAR 742.814 


Effect of Overburden Thickness on Tension Fracture Pat- 
terns Above an Uplifting Dome. 
743,933 


742,500 


742,998 


742.776 


744,090 


743,095 


743,127 


N87-23535/4/GAR 


COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 

BOTANY AND PLANT PATHOLOGY. 
Tissue Culture investigations into Mechanisms of Bio- 
mass Enhancement. Annual Report June 1985-July 1986, 
(GRI-87/0078) 
PB87-207635/GAR 

COLORADO UNIV. AT BOULDER. 

DOE/ER/53207- 3 meet = 

Neoclassical lusion to Trapping/Detrapping Orbits 
in Stellarators: Annual Progress Report for Period Sep- 
tember 15, 1986-September 14, 1987 
DE87007858/GAR 


DOE/RA/50150-23 
Investigations on the impact of Voltage and Current Har- 
monics on End-Use Devices and Their Protection: Sum- 
mary Report for Period January 1, 1980-June 30, 1986. 
DE87008018/GAR 743,132 
COLORADO UNIV. AT BOULDER. DEPT. OF CHEMICAL 
ENGINEERING. 
DOE/ER/13217-3 
Promoter Modifications of Catalytic Activity and Selectivi- 
=< Final Report for Period April 1, 1982-September 30, 


DE87007539/GAR 742.674 
COLORADO UNIV. AT BOULDER. DEPT. OF COMPUTER 
SCIENCE. 

CS-CU-361-87 

Using Parallel Function Evaluations to improve Hessian 

Approximations for Unconstrained Optimization 

(ARO-21453.9-MA) 

AD-A181 320/3/GAR 743.610 


rca GAS SYSTEM SERVICE CORP., COLUMBUS, 


743,241 


744,007 


DOE/CS/30310-T6 
Haverhill: A Large Scale Solar wy BR System for the 
USS Chemicals. Haverhill Plant: Final 
DE85008250/GAR 


COLUMBIA UNIV., NEW YORK. 
DOE/ER/13190-3 
Singularity Structure of Nonlinear Ordinary and Partial Dif- 


ferential Equations: Progress Report 
DE87008242/GAR 743.624 


Regional Network: Seismicity of Asia and Frequency-De- 
pendent O 
(AFGL-TR-87-0049) 


743.285 


CORPORATE AUTHOR INDEX 


COUNCIL FOR MINERAL TECHNOLOGY, RANDBURG (SOUTH 


AD-A181 532/3/GAR 743,899 
COLUMBIA UNIV., NEW YORK. DEPT. OF CHEMISTRY. 
Substituent and Solvent Effects on the Lifetimes of Hy- 
Based Biradicais. 


drocarbon- 
(AFOSR-TR-87-0766) 
AD-A181 519/0/GAR 


Are Prenymatocetvense Ambiphilic 
(AFOSA-TR-87-0781) 


AD-A181 524/0/GAR 


742,703 


742,665 
Photochemistry of Ketones Adsorbed on Porous Silica. 

(AFOSR-TR-87-0837) 
AD-A181 857/4/GAR 742,685 


COLUMBIA UNIV., NEW YORK. SCHOOL OF PUBLIC 
HEALTH. 


Determinants of Pregnancy Outcome and the Role of 
Prenatal Care Programs (New York City, 1960-1980). 

(MCH/CCS-87/06) 
PB87-199063/GAR 743,436 


yo gd CREW TRAINING WING (1550TH), KIRTLAND 
(CRM) Training in the 


conan a 
Sa coat Sn ake vn 
N87-22650/2/GAR 742,534 


COMMISSION OF THE EUROPEAN COMMUNITIES, 
LUXEMBOURG. 


EUR-10191-EN 
Evaluation of the Community's Primary Mineral Raw Ma- 


tenals amme, 
PB87- 198206/GAR 743,973 


ISBN-92-825-6271-9 


Evaluation of the Community's Primary Mineral Raw Ma- 
terials Programme, 
PB87-1 /GAR 743,973 


COMMUNICATIONS RESEARCH CENTRE, OTTAWA 
(ONTARIO). 
CRC-1417 
S-Band Adaptive Radar System. 
AD-A181 424/3/GAR 
CRC-1419 
Antenna Controller for the 12-14 GHz SATCOM Mobile 
Ground Terminal, 
AD-A181 702/2/GAR 742,907 
MIC (Microwave integrated Circuit) Technology for 


Phased 

N87-23866/3/GAR 743,047 
COMPAGNIE INDUSTRIELLE DES LASERS, MARCOUSSIS 
(FRANCE). 


743,006 


OT-87/122 


PB87-203634/GAI 


COMPUTER SC 
SYSTEM SCIENCES DIV. 
2GCHAS (Second Generation 


N87-23162/7/GAR 
CONCAWE, THE HAGUE (NETHERLANDS). 
CONCAWE-2/87 
Health Experience of Workers in the Petroleum Manufac- 


— and Distribution industry 
PB87-199493/GAR 743,762 


CONFEDERATED SALISH AND KOOTENAI! TRIBES OF 
THE FLATHEAD RESERVATION, PABLO, MT. 
DOE/BP/39220-T1 
Salish and Kootenai Small-Scale Hydro Power Pian: Site 
identification and inventory Water Resources 


ment 
0E87007541/GAR 743,120 


CONOCO COAL DEVELOPMENT CO., LIBRARY, PA. 
RESEARCH Div. 
DOE/PC/70018-34 
Coal Liquefaction Process Solvent Characterization and 
Evaluation: Technical — Report, July 1, 1986 


ember 30, 1 
DE87 743,173 


742,967 


Sept 
7857/GAR 
NAZIONALE DELLE RICERCHE, BOLOGNA 
(ITALY). 
Analysis of Stably Stratified Atmospheric Flow over the 
Dinaric Alps > Alpine Experiment (ALPEX) 
N87- 23078/5/GA 742,455 
CONTINENTAL AIRLINES CORP., LOS ANGELES, CA. 
Crew Coordination Concepts: Continental Airlines CRM 
(Cockpit Resource Management) Training 
N87-22642/9/GAR 742,526 
CONTROL DYNAMICS CO., HUNTSVILLE, AL. 
One Controller at a Time (1-CAT): A Mimo Design Meth- 


N87-22715/3/GAR 


COOPERATIVE INST. FOR RESEARCH 
ENVIRONMENTAL SCIENCE, BOULDER. "co. 
NAS 1.26:180941 
Selection Principles and Pattern Formation in Fluid Me- 
chanics and Nonlinear Shell Theory 
(NASA-CR- 18094 1) 
N87-23916/6/GAR 


Frontal interaction with Orography 
N87-23071/0/GAR 


744,489 


744,233 


742.450 


and Evolution of the 
Event —_ March 21-23, 1982 
N87-23079/3/GAR 742,456 
of Downsiope Winds in the Lee of the Pyrenees 
23, 1982 
NB?- 23081/9/GAR 742,458 
Diffuse Radar Scattering Mode! from Martian Surtace 
N87-23445/6/GAR 742,130 


CORNELL UNIV., ITHACA, NY. 


Vv Observations of 1985U1 
Ne?-23952/4/GAR 


of Smaii Satellites. 
N87-23354/0/GAR 


—— of Planetary Ring Phenomena 

N87-, /7/GAR 

He yee of Satellites, Asteroids, and Rings 
'7-23392/0/GAR 


py Studies of Saturn's Rings 
'7-23395/3/GAR 742,244 


Vaser Heat at High Pressure in a Diamond Cell by 
N87-23398/7/GAR 744,333 


r ions of Convection in the Moon and the Terrestri- 
aiPlanets 

N87-23406/8/GAR 742,099 
investigation of Martian H2O and CO2 Via Gamma-Ray 


NB7.23420/9/GAR 742,277 


wapke's Ea Properties of Lunar Terrains Derived trom 
‘s 
742,117 


Pyrenees Lee Wave 


742.223 
742,225 
742.226 


742,271 


quation. 
-23432/4/GAR 
lo: Comparison of eee Use Keer ee 


waver 742,121 
aan of Frost on Martian Ounes: A Clue to 
Capesee ot Ay 
N87-23453/0/GAR 742,138 


Very IRAS )infrared Astronomy Satellite) Survey at 
Lwij= 9 Bil) = + 30 Deg. 
N87-24344/0/ 742,369 


CEE BY A H*. CONES OF COTE OD 
a mr eee wee 


eerie Cyt inagagty a8 amp 


exe TROP Ona) 


Q0-A181 480/5/GAR 744,245 
CORNELL UNIV., ITHACA, NY. SCHOOL OF CHEMICAL 
ENGINEERING. 


PB87-209417/GAR 


Thermodynamic and T 
Pores. Annual Report for 1 
(GRI-87/0800) 
PB87-211942/GAR 


CORPS OF ENGINEERS, HUNTSVILLE, AL. 
Army Ammunition Plant, New Bomb 
vOpen Oe l~—y7 pa 4 EOD (Explosive 
) Surface Sweep - A Project Overview, 
AD-P005 951/2/GAR 


CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 
EPA/600/4-86/0070 
National Surface Water Survey: Eastern Lake Survey. 
Phase 1 (ELS-1), 1984 (SAS Export Data Tape). 
(EPA/DF/MT-87/023) 
P887-193306/GAR 


EPA/600/4-86/007E 
National Surface Water Survey: Eastern Lake Survey. 
Phase 1 (ELS-1), 1984 (ASCII Tape) 
(EPA/DF/MT-87/026) 
PB87-193322/GAR 


Se 
lace Water Survey: Eastern Lake Survey, 
ae y i (eLS-1). 1984 (EBCDIC Tape) 
(EPA/DF/MT-87/025) 
PB87-193314/GAR 


EPA/600/4-86/007G 
National Surface Water Survey: Eastern Lake Survey. 
Phase 1 (ELS-1), 1984 (SAS Data Tape) 
(EPA/DF/MT-87/024) 
PB87-193298/GAR 


EPA/600/4-86/007! 

National Surface Water Survey: Eastern Lake Survey. 

Phase 1 (ELS-1), 1984 (for Microcomputers) 

(EPA/DF/DK-87/029) 

PB87-193330/GAR 743,948 
COUNCIL FOR MINERAL TECHNOLOGY, RANDBURG 
(SOUTH AFRICA). 

ISBN-0-86999-792-0 

Phase Relations in the System Nickel-Copper-Sulphur- 

Ruthenium at 1200C, 

PB87-203527/GAR 

ISBN-0-86999-801-3 
Upgrading of Manganese Ores. 


744,153 


743,945 


743,947 


743,946 


743,944 


742.673 


October 1, 1987 CA-9 





PB87-203519/GAR 
MINTEK- + 


PBB? 208619/GA 


MINTEK-M307 
Phase Relations in the System Nickel-Copper-Sulphur- 
Ruthenium at 1200C, 
PB87-203527/GAR 


743,968 


Ores, 
743,968 


742,673 


COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, 
PRETORIA (SOUTH AFRICA). 


Pattern Prediction of Broadband Monopole 
Finite Groundplanes Using the Bor Moment Method 
AD-P005 417/1/GAR 743, 035 


Evaluation of Localized "acres in the Reflectiv- 

ity of Planar Absorber P. 

AD-P005 421/3/GAR 743,037 

Results of Numerical and Physical Modelling of Airborne 

Adcock Arrays for VHF (Very High Frequency) DF (Direc- 
tions, 


tion Finding) 
AD-P005 423/9/GAR 743,039 
Seminar) 


Efficient Metal Forming and Machining (7th 
(Doeltreffende Metaalvorming en-Masjinering (7de Semin- 


aar)). 
PB87-198164/GAR 743,462 


COWLITZ-WAHKIAKUM GOVERNMENTAL CONFERENCE, 
KELSO, WA. 
DOE/BP/32226-T1 
Cowlitz-Wahkiakum Energy Conservation and Renewable 
Resource Pian: eport 


0DE87007425/GAR 743,139 
COYNE SOLAR MFG. CO., SAN JUAN PUEBLO, NM. 

Cost Reduction of the Sun Challenger (Trade Mark) 

Batch Solar Water Heater. 

(NMRODI-2-74-4628) 

PB87-201315/GAR 


CRANFIELD INST. OF TECH. (ENGLAND). 
CAR-8705 
Experimental Investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
N87-23613/9/GAR 
ISBN-0-947767-58-4 
| ay me Investigation into Methods for Quantifying 


lider Parameters. 
Nerns613/9/ ‘GAR 
CRM CO. 
Cockpit Resource 


Management 
proved Flight Safety (United Airlines CRM wag 
N87-22637/9/GAR 742,521 


CRYOLAB., INC., SAN LUIS OBISPO, CA. 
NAS 1.26:178279 
Cost Effective Use of Liquid Nitrogen in Cryogenic Wind 
Tunnels. 
(NASA-CR- 178279) 
N87-23663/4/GAR 


CULTURAL DYNAMICS LTD., ANCHORAGE, AK. 


Sociocultural Description of Small Communities in the 
Kodiak/Shumagin Region. Social and Economic Studies 
Program Technical Report Number 121 
IS-TR-121. OCS/MMS-86/0035) 
PB87-209474/GAR 


DAMES AND MOORE, PHOENIX, AZ. 
Plan for Archaeological | tions at Historical Dam 
Construction in Comal Retzona 
(O1-8R-APO-CCRS-87-9) 
PB87-206520/GAR 


DARTMOUTH COLL., HANOVER, NH. 
NAS 1.26:180418 
Thermomechanical Effects in High-Speed Seai Rubs. 
Final Report, February 26, 1979-December 31, 1984 
(NASA-CR- 1804 18) 
N87-23979/4/GAR 


Electron Acceleration in Stochastic Double Layers 
N87-23324/3/GAR 744,301 


Weak Double Layers in the Auroral lonosphere 
N87-23326/8/GAR 


DAVID W. TAYLOR NAVAL SHIP RESEARCH AND 
DEVELOPMENT CENTER, ANNAPOLIS, MD. SHIP 
MATERIALS ENGINEERING DEPT. 
OTNSRDC/SME-87-20 
Micromechanisms of Fracture and Crack Arrest in Two 
- Strength Steels. 
A181 324/5/GAR 


DAVID W. TAYLOR NAVAL SHIP RESEARCH AND 
DEVELOPMENT CENTER, BETHESDA, MD. 
OTNSRDC-86/051-VOL-1 
Experimental Investigation of Appendage-Fiat Plate Junc- 
tion Flow. Volume 1. Description 
AD-A181 386/4/GAR 
DAVID W. TAYLOR NAVAL SHIP RESEARCH AND 
DEVELOPMENT CENTER, BETHESDA, MD. SHIP 
PERFORMANCE DEPT. 
DTNSRDC/SPD-1225-01 
Surtace Waves Generated by Submerged 
AD-A181 575/2/GAR 
DAYTON UNIV., OH. DEPT. OF CHEMISTRY. 
Structure of Poly-2.5-Benzoxazole (ABPBO) and Poly-2.6- 


Benzothiazole (ABPBT) Fibers By X-ray Diffraction 
(AFWAL-TR-85-4097) 


CA-10 


743,310 


741,995 


741,995 


(CRM): A Tool for im- 


742,047 


742,567 


742,512 


743,521 


742,419 


743,566 


744,223 


744,087 


VOL. 87, No. 19 


CORPORATE AUTHOR INDEX 


AD-A181 695/8/GAR 


DAYTON UNIV., OH. RESEARCH INST. 
UDR-TR-86-131 
Fast Algorithm Development for Large-Eddy Simulation of 
Circular-Jet Turbulence 
(AFOSR-TR-87-0783) 
AD-A181 429/2/GAR 741,943 


Effect of yoy on Fatigue Crack Growth Rate of In- 
cone! 718 at High Temperature 
(AFWAL-TR-87-4038) 
AD-A181 548/9/GAR 
DEFENCE RESEARCH CENTRE, SALISBURY 
(AUSTRALIA). 
Flash Burn Hazard Criteria Re-Evaluation for Propeliant 
Fires. 
AD-P005 382/7/GAR 


743,581 


744,172 


DEFENCE RESEARCH ESTABLISHMENT ATLANTIC, 
DARTMOUTH (NOVA SCOTIA). 
OREA-TC-87/306 
BMPAT: A Program for Calculation and Display of the 
Response of Three-Dimensional Arrays 
AD-A181 739/4/GAR 


DEFENCE RESEARCH INFORMATION CENTRE, 
ORPINGTON (ENGLAND). 

UK MOD Explosive Storage Principles. 

AD-P005 359/5/GAR 744,159 


Joint Australian/UK Stack Fragmentation Trials. Phase 2, 
AD-P005 377/7/GAR 744,203 


DEFENSE ADVANCED RESEARCH PROJECTS AGENCY, 
ARLINGTON, VA. — SCIENCE AND 
TECHNOLOGY OFFIC! 
CONF-870271-1 
Future Directions of C3 Research at DARPA (Defense 
anced Research Projects Agency) 
0DE87007501/GAR 


LA-UR-87-805 
Future Directions of C3 Research at DARPA (Defense 
Advanced Research Projects Agency) 
DE87007501/GAR 


743,000 


741,934 


741,934 


DEFENSE COMMUNICATIONS ENGINEERING CENTER, 
RESTON. VA. 
DCEC-TN-1-87 
tion of the NAVSTAR Global ae 5 ystem 
( ) to the Network Synchronization of the S (De- 
fense Communications System) 
AD-A181 457/3/GAR 742,886 


DEFENSE LOGISTICS SERVICES CENTER, BATTLE 
CREEK, Mi. 
DOD-4100.39-M-VOL-1-3 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 1. General and Administration Informa- 


tion. 3 
P87 207899/GAR 


DOD-4100.39-M-VOL-2-7 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 2. Multiple Application Procedures. 


Change 7 
PB87-208013/GAR 


DOD-4100.39-M-VOL-3-5 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 3. Development and Maintenance of 
Item L tics Data Tools. Change 5 
PB87-208716/GAR 


DOD-4100.39-M-VOL-5-3 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 5. Data Bank Interrogations/Search 


Change 3 
PB87-209185/GAR 


DOD-4100.39-M-VOL-6-4 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 6. Supply Management. Change 4 
PB87-209201/GAR 743,851 


DOD-4100.39-M-VOL-7-4 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 7. Establish/Maintenance of Organiza- 
tional Entity and Provisioning Screening Master Address 
Table. Chai 4 
PB87-208005/GAR 


DOD-4100.39-M-VOL-8-7 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 8. Document Identifier Code (DIC) Input/ 
Output (1/0) Formats (Fixed Length). Change 7 
PB87-208864/GAR 


DOD-4100.39-M-VOL-9-7 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 9. Document identifier Code (DIC) input/ 
Output (1/0) Formats (Variable Length). Change 7 
PB87-209458/GAR 


DOD-4100.39-M-VOL-10-2 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 10. Multiple Application References/in- 
structions/Tables and Grids. Change 2 
PB87-208021/GAR 


DOD-4100.39-M-VOL-11-3 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 11. Edit/Validation Criteria. Change 3 
PB87-208724/GAR 743,848 


DOD-4100.39-M-VOL-12-3 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 12. Data Element Dictionary and Glossa- 
ry of Terms/Acronyms. Change 3 


743,841 


743,843 


743,847 


743,850 


743,842 


743,849 


743,852 


743,844 


PB87-208567/GAR 


DOD-4100.39-M-VOL-13-3 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 13. Materiel Management Decision Rule 
Tables. Change 3 
PB87-208039/GAR 
DOD-4100.39-M-VOL-14-9 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 14. Reports and Statistics. Change 9. 
PB87-207973/GAR 743,839 
DOD-4100.39-M-VOL-16-1 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 16. Logistics Remote Users Network 


Chai 

P87 207081 /GAR 743,840 
DELAWARE DEPT. OF HEALTH AND SOCIAL SERVICES, 
DOVER. 


743,846 


743,845 


Infant Mortality in Delaware: A Statistical Analysis Based 
on 1984 Data from the National Center for Health Statis- 


tics 
(HRSA-273) 
HRP-0907075/6/GAR 742,555 


DELAWARE UNIV., NEWARK. DEPT. OF CHEMICAL 
ENGINEERING. 


Regeneration of Activated Carbon at Ambient Tempera- 
tures Using Supercritical Solvents. Final Report--Annual 
Cooperative Program Project. 
(OWRT-A-045-DEL(3)) 
PB87-201091/GAR 


DENVER UNIV., CO. DEPT. OF CHEMISTRY. 
Phi | Chemistry of Energetic Nitrides. 
(AFOSR-TR-87-0773) 
AD-A181 316/1/GAR 742,695 


DEPARTMENT OF AGRICULTURE, WASHINGTON, DC. 
PAT-APPL-6-683 284 
tic Reagent for Swine Trichinosis 
PATENT-4 670 384 
PAT-APPL-6-749 906 
Preparation of Pellets Containing Fungi and Nutrient for 
Control of Soilborne Plant Pathogens. 
PATENT-4 668 512 
PAT-APPL-6-856 871 
Cockroach Repellents 
PATENT-4 675 342 
PAT-APPL-6-861 770 
Acoustical Detection of Hidden insects. 
PATENT-4 671 114 
PB87-206934 
Persistent Attractants for the Mediterranean Fruit Fly, the 
Method of Preparation and Method of Use 
PAT-APPL-7-042 920/GAR 
PB87-206959 
Partially Deamidated Oilseed Proteins and Process for 
the Preparation Thereof. 
PAT-APPL-7-054 562/GAR 


PB87-206967 
Preparation of Pellets Containing Fungi and Nutrient for 
Control of Soilborne Plant Pathogens. 
PATENT-4 668 512 


PB87-207825 
nostic Reagent for Swine Trichinosis 
ATENT-4 670 384 


PB87-207866 
Acoustical Detection of Hidden Insects. 
PATENT-4 671 114 


PB87-213690 
Cockroach Repellents 
PATENT-4 675 342 


DEPARTMENT OF DEFENCE (AIR FORCE OFFICE), 
CANBERRA (AUSTRALIA). 


Australian Considerations of Risk Criteria at Joint User 
Airfields, 
AD-P005 348/8/GAR 744,552 


DEPARTMENT OF DEFENCE, CANBERRA (AUSTRALIA). 
Economic indicators Selected Countries, March Quarter 


1897 
AD-A181 501/8/GAR 


DEPARTMENT OF DEFENSE EXPLOSIVES SAFETY 
BOARD, ALEXANDRIA, VA. 


Minutes of the Explosives Safety Seminar (22nd) Held in 
Anaheim, California on 26-28 August 1986. Volume 1 
AD-A181 274/2/GAR 744,127 


Minutes of the Explosives Safety Seminar (22nd) Held in 
Anaheim, California on 26-28 August 1986. Volume 2 
AD-A181 275/9/GAR 744,128 


Classification of Explosives under the UN Scheme - A 
Need for Uniformity or Flexibility 
AD-P005 358/7/GAR 744,158 


DEPARTMENT OF ENERGY, MORGANTOWN, WV. COAL 
PROJECTS MANAGEMENT Div. 
DOE/MC/22059-2306 
Entrained Flow Gasification at Elevated Pressure: Quar- 
terly Technical —- Report No. 8 for the Period 1 
December 1986 to 28 February 1987 
DE87007856/GAR 


743,409 


742,065 


743,718 


743,720 


743,719 


743,717 


742,070 


743,718 


742,065 


743,719 


743,720 


742,635 


743,172 





DEPARTMENT OF ENERGY, MORGANTOWN, WV. 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 
=~ ay ay ¥ on 
ysical tream Cleanup: Technology Status gp 
DE86006589/GAR 
DOE/METC-86/4069 
Hydrate Resource Assessment of the North Slope of 
Alaska: Technical Note. 
DE86006594/GAR 
DOE/METC-87/0250 
Deep Source Gas: Technology Status Report. 
DE87001031/GAR 
DOE/METC-87/0251 


Coalbed Methane: Technology Status Report. 
DE87001032/GAR 


743,952 


743,955 
DEPARTMENT OF ENERGY, OAK RIDGE, TN. OAK RIDGE 
OPERATIONS OFFICE. 
DOE/EA-0320 

Environmental Assessment: Sale of Segment O of the 
= Ridge Reservation to the City of Oak Ridge, Tennes- 


De87007687/ GAR 743,377 
ORNL/M-317 

Environmental Assessment: Sale of O of the 
— Ridge Reservation to the City of Oak Ridge, Tennes- 


DE67007687/GAR 743,377 


DEPARTMENT OF ENERGY, OAK RIDGE, TN. OFFICE OF 
SCIENTIFIC AND TECHNICAL INFORMATION. 
DOE/TIC-4584-R7 
Energy Data Base: Subject Categories and Scope: A Ref- 
erence Manual 
DE87005547/GAR 743,480 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
CONF -8610122-11 
Worldwide Nickel/iron Battery Development for Electric 
Vehicle tions. 
0DE87004822/GAR 743,101 
0DE87007187 
Catalytic igniters and Their Use to ignite Lean Hydrogen- 
Air Mixtures. 
PAT-APPL-6-872 716/GAR 742,817 
0E87007191 


Photosensitive Dopants for Liquid Noble Gases. 
PAT-APPL-6-680 628/GAR 


DE87007214 
Copper Vapor Laser Acoustic Thermometry 
PAT-APPL-6-900 860/GAR 

DE87007216 
Foil Changing Apparatus. 

PAT-APPL-6-836 883/GAR 

DE87007243 

Adapter Plate Assembly for Adjustable Mounting of Ob- 


jects 
PAT-APPL-6-859 167/GAR 744,266 
DE87007249 


Cryogenic Support Member 

PAT-APPL-6-863 492/GAR 
DE87007257 

Method for In situ Heating Hydrocarbonaceous Forma- 


tions. 
PAT-APPL-6-867 125/GAR 743,234 


0E87007275 
Heat Dissipating Nuclear Reactor with Metal Liner. 
PAT-APPL-6-800 565/GAR 744,054 


OeereeraTe 
ler Plane Foc: in a Linear Free Electron Laser. 
PA -APPL-6-800 630/GAR 744,265 


DE87007282 
Vacuum Chamber for Containing Particle Beams. 
PAT-APPL-6-801 881/GAR 


0DE87007297 
Double Diameter Borit 
PAT-APPL-6-827 704/GAR 


DE87007298 
Relief Device for a Vacuum Vessel 
PAT-APPL-6-830 811/GAR 743,472 


DEPARTMENT OF ENERGY, WASHINGTON, DC. ENERGY 
INFORMATION ADMINISTRATION. 


Evaluation of Uranium Resources and Economic Analysis 
(EUREKA86) 

(DOE/SW/MT-87/020) 

PB87-193637/GAR 743.281 


Production of Onshore Lower-48 Oil and Gas Model 
(PROLOG86) 

(OOE/SW/MT-87/036) 

PB87-196846/GAR 743.964 


Revenue Requirements Modeling System (RRMS86) 
(OOE/SW/MT-87/035) 
PB87-196853/GAR 


international Coal Trade Mode! (ICTM86) 
(DOE/SW/MT-87/034) 
PB87-196861/GAR 743.236 


National Utility Financial Statement Mode! (NUFS86) 
(DOE/SW/MT-87/033) 
PB87-197091/GAR 


Short-Term Coal Analysis System (SCOAL86A) 
(DOE/SW/MT-87/037) 
PB87-197166/GAR 


744,434 
744,267 


744,432 


744,433 


744,431 


743,511 


743.125 


743,149 


743.237 


CORPORATE AUTHOR INDEX 


DEPARTMENT OF THE NAVY, WASHINGTON, DC. 


Short-Term Coai 
(DOE/SW/MT-87/030) 
PB87-197174/GAR 743,238 


World eeneeeene Nuclear Evaluation System (WINES86). 
(DOE/SW. -87/031) 
PB87-197190/GAR 743,284 


System (SCOAL86C). 


Gas Analysis tem (GAMS86). 
(DOE/SW/MT-87/ te ‘ 


PB87-197208/GAR 743,239 


Resource Allocation and Mine Costing Mode! (RAMC86). 
(DOE/SW/MT-87/028) 
P887-197216/GAR 743,965 


DEPARTMENT OF Sa WASHINGTON, DC. LAB. 
MANAGEMENT DIV. 


ag ey 
Technology ‘86 


Technology Transfer Program: Annual 
0E87005219/GAR 741,933 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF COAL, NUCLEAR, ELECTRIC AND ALTERNATE 
ey ty 25(86/4Q) 
Coal Distribution, 


0DE87008310/GAR 743,226 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 


DOE/EIA. 7/10) 
a nergy Outlook: Quarterly Projections, Janu- 
087007557/GAR 743,208 
DOE/EIA-0504 


Industrial F 
0€87007987/GAR 743,142 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF INDUSTRIAL PROGRAMS. 


CONF-8610169- 
of DOE Industrial Heat ee Workshop, 
Held at Ai GA on 14 October 1 
0E87007089/GAR 743,253 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF NUCLEAR SAFETY. 


DOE/EH-0015 
Technical Safety Appraisal of the N-Reactor. 
0E87004232/GAR 744,046 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 


DOE/EIA-0109(87/01) 
Petroleum Monthly, January 1987 
0E87007653/ 743,209 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
RESERVES. 


-December 1986. 


OF PETROLEUM 
DOE/FE-0084 
hoa Petrolem Reserve: Annual/Quarterly Report. 
0DE87007758/GAR 743,280 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF TRANSPORTATION SYSTEMS UTILIZATION. 
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PATENT-4 670 467 


PAT-APPL-6-889 501 
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PATENT-4 673 678 
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DEPARTMENT OF SCIENCE AND TECHNOLOGY, NEW 
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Research and Development in industry, 
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DEPARTMENT OF THE ARMY, WASHINGTON, OC. 
AD-D012 840/5 
Method of Precisely Adjusting the Frequency of a Piezo- 
electric Resonator 
PAT-APPL-7-046 347/GAR 743,075 


DEPARTMENT OF THE NAVY, WASHINGTON, DC. 
AD-D012 823/1 
Test Apparatus for Uniform Tensioning of Long Lengths 
of Smaii Cables in Simulated Environments 
PATENT-4 653 331 
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Scan 
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Low-Profile Fastener. 
PATENT-4 655 660 
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Film Deposition 
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PATENT-4 654 231 
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PATENT-4 660 182 


AD-D012 8629/8 
Seal for Air Cushion Vehicle. 
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DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., BRUNSWICK 
(GERMANY, F.R.). 
DFVLRA In-Flight Simulators ATTAS (Advanced Techriol- 
= Testing Aircraft System) and ATTHES (Advanced 


ues and Pugh Conta! Research Helicopter System) for Flying Quali- 
N87-23657/6/GAR 742.042 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
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Experimental-A\ Routine for the Dynamic Quaiifi- 
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DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
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DIRECTOR, OPERATIONAL TEST AND EVALUATION 
(DOD), WASHINGTON, OC. 
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Technical Report. ao 
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DREXEL UNIV., PHILADELPHIA, PA. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 
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Systems: Phase 2 
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Research on the oe of Active Solar Space Condi- 


Systems 
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Research on the Control of Active Solar Space Condi- 
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DOE/SF/11950-T6 


Research on the Control of Active Solar Condi- 
—— Systerns: Volume 2, Experimental Validation: Final 


Report 
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DREXEL UNIV., PHILADELPHIA, PA. DEPT. OF 
MATERIALS ENGINEERING. . 
Fundamental Study of P/M (Powder Metallurgy) Proc- 
essed Elevated Temperature Aluminum Alloys 
(AFOSR-TR-87-0733) 
AD-A181 380/7/GAR 743,577 


Fundamental Study of P/M (Powder Metallurgy) Proc- 
essed Elevated Temperature Aluminum Alloys 
(AFOSR-TR-87-0733) 
AD-A181 496/1/GAR 


DREXEL UNIV., PHILADELPHIA, PA. DEPT. OF 
MECHANICAL ENGINEERING AND MECHANICS. 
CONF -870484-2 
Propene Oxidation at Low and intermediate Tempera- 
tures: A Detailed Chemical Kinetic Study 
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Propene Oxidation at Low and Intermediate Tempera- 
tures: A Detailed Chemical Kinetic Study 
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ple Problems 
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DU PONT DE NEMOURS (E.1.) AND CO., POMPTON 
LAKES, NJ. 


lron-Wire RF-Protection and Transmission Line Equa- 
tions, 
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DUITS-NEDERLANDSE WINDTUNNEL, NORTH EAST 
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N87-23665/9/GAR 742,049 
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Reactions of (Me3SiICH2)2AsSiMe3 with Gallium Halides: 
Structure Dynamic NMR Study of the Dimer 
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DYNAMAC CORP., PANAMA CITY, FL. 
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Properties. 
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Properties. 

N87-24279/8/GAR 742.304 
ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 
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Aeroelasticity in T . Comparison of Theoreti- 


cal and E: Cascade Results. 
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ECONOMIC RESEARCH SERVICE, WASHINGTON, DC. 
NATIONAL ECONOMICS Div. 
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‘Paying for Marketwide Service in Fluid Milk Markets. 
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Min. 4 - 
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Benefit- pany of ts from the Magnetic 
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EDINBURGH UNIV. (SCOTLAND). 


Enhanced Star Formation: The importance of Bars in 
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EG AND G ENERGY MEASUREMENTS, INC., GOLETA, CA. 
SANTA BARBARA OPERATIONS. 
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EGG-10282-2149 
Capture-Recapture Estimation of San Joaquin Kit Fox 
Population Size on Naval Petroleum Reserve No. 1, Kern 
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EG AND G IDAHO, INC., IDAHO FALLS. 
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Fusion Safety progam Annual Report, Fiscal Year 1985 
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Sou Characterization Study of Former Herbicide Storage 
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(AFESC/ESL-TR-86-18) 
AD-A181 308/8/GAR 743,346 


Herbicide Orange Site Characterization Study Naval Con- 
struction Battalion Center 
(AFESC/ESL-TR-86-21) 
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Herbicide Oran 
(AFESC/ESL-TI 


743,347 


Site Characterization Study. Eglin AFB 
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a Studies of Meso-ailpha Scale Flow on the 
side. 


North: 
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Lagrangian Turbulence Measurements with Constant 
Density Balloons. 
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, rie CONSULTANTS, INC., HUNTSVILLE, 


NAS 1.179012 
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ELECTROCHEMICAL SOCIETY, INC., PENNINGTON, NJ. 


Extended Abstracts: Electrochemical Society Meeting 
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EMMA PENDLETON BRADLEY HOSPITAL, RIVERSIDE, Ri. 


Family Adaptation to Childhood Chronic Iliness 
(MCH/CCS-87/04) 
PB87-199048/GAR 743.439 


ENERGIE- UND WASSERWERKS RHEIN-NACKAR A.G., 
MANNHEIM (GERMANY, F.R.). 
NP-7751713 
Investigation on Alternative Energy Sources to Be Used 
— of Aimy Lt ng Concept) in the Rhine and 
——— Evaluation of 
poy Use ‘ihe the Alternative Energy ces Gas, Electrici- 
ty, District Heat, by Means of Studies, Practical investiga- 
tions, and Publications. Subsection A.4.1.3. Pt. 1 and 2 
Pt. 1: Autothermic and Nuclear Gasification Systems. Pt 
2: Gas Production Cost 
DE87751713/GAR 


NP-7751714 
Investigation on Alternative Energy Sources to Be Used 
— of Heating Oil (Supply Concept) in the Rhine and 
Region. Section A.5: Price Development for 
an Heat as as Reflected by the Expected Cost of Pri- 
mary Energy to the Year 2000 
DE87751714/GAR 743,146 


= — 715 
ition on Alternative Energy Sources to Be Used 
—~ of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region. tion A.4 ag a Evaluation of 
the Use of the Alternative Energy ces Gas, Electrici- 
ty, District Heat, by Means of Studies, Practical Investiga- 
tions, and Publications. Subsection A.4.3: Energy Distri- 
bution. Chapter A.4.3.1. Electricity 
DE87751715/GAR 


NP-7751717 

Investigation on Alternative Energy Sources to Be Used 
Instead of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region tion A.4 ative Evaluation of 
the Use of the Alternative Energy ces Gas, Electrici- 
ty, District Heat, by Means of Studies, Practical investiga- 
tions, and Publications. A.4.2: Energy Trans- 
port. Chapter A.4.2.3. District Heat Transport 
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NP-7751718 
investigation on Alternative Energy Sources to Be Used 
instead of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region. Section A.3 Basic Remarks on the 
Probable velopment of Demand for Heat for Space 
ton AS Commercial and Industrial Applications. Subsec- 
1. Changes in Heating Habits and Heating Meth- 


743,184 
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NP-7751719 
Investigation on Alternative Energy Sources to Be Used 
Instead of Heating Oil (Supply Concept) in the Rhine and 
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fied Heat Demand. Subsection A.2.1. Fundamentals for 
Determining the Heat Requirements for Space and Water 
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0E87751719/GAR 


NP-7751720 
investigation on Alternative Energy Sources to Se Used 
Instead of Heating Oil (Supply Concept) in the Rhine and 
Neckar Region. Subsection A.1: Compilation of Literature 
Data on the Present State of Knowledge on Energy Re- 
sources, the State of the ART of Energy Conversion Sys- 
tems, and Development Trends 
0E87751720/GAR 


NP-7751721 
Investigation on Alternative Energy Sources to Be Used 
Instead of —_ ~~ (Supply Concept) in the Rhine and 
Neckar Region tion A.4: Comparative Evaluation of 
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Systems 
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Investigation on Alternative Energy Sources to Be Used 
Instead of Heating Oil (Supply Concept) in the Rhine and 
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743,261 


743,160 


Energy Conservation by Thermal Insulation Measures in 
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DE87751734/GAR 743,148 


ENERGY AND ENVIRONMENTAL RESEARCH CORP., 
IRVINE, CA. 
DOE/PC/70771-T5 
Kinetics of Nitrogen and Sulfur Reactions in Combustion 
Systems: Quart Report No. 7 
DE87006703/GA' 743,201 


ed DEVELOPMENT ASSOCIATES, GREENSBORO, 


DOE/ET/26923-T4 

Design, Assembly, Qualification, and Testing of a 500- 
KWh, 100-KW Zinc-Chioride Battery System for the BEST 
Facility: Final Report 

DE87007935/GAR 743,103 

ENERGY RESEARCH CORP., DANBURY, CT. 

Pre-Prototype 5kW Fuel Cell Power Plant Development. 
(AFWAL-TR-86-21 15) 
AD-A181 545/5/GAR 743,263 


ENERGY SYSTEMS ASSOCIATES, TUSTIN, CA. 
ESA-18900-343 
Experimental Study of Gas Use to improve the Lime- 
stone Injection Process for S02 Control on Utility Boilers. 
(GRI-87/0099) 
PB87-209425/GAR 743,336 


ENGINEERING MECHANICS ASSOCIATION, INC., 
TORRANCE, CA. 
—— Program for Model Verification of Dynamic 
st 
NOT. 22710/4/GAR 


ENGINEERING-SCIENCE, FAIRFAX, VA. 


Pilot Project to Demonstrate the Fi 
Continuous Emission Monitoring System 
tory Program. Summary Report, 
(EPA/340/ 1-86/007) 
PB87-208658/GAR 743,333 


ENVIRONMENTAL pr ap ode AGENCY, ANNAPOLIS, 
MD. CHESAPEAKE BAY PROGR 


Annual Progress Report a the Chesapeake Bay 
Agreement (1st) 
PB87-205910/GAR 743,982 


Annual Progress Report under the Chesapeake Bay 
Agreement (2nd) 
PB87-205928/GAR 743,983 


ENVIRONMENTAL PROTECTION AGENCY, ARLINGTON, 
VA. HAZARD EVALUATION DIV. 
EPA/540/9-86/ 139 
Hazard Evaluation Division Standard Evaluation Proce- 
dure -Avian Reproduction Test, 
PB87-209177/GAR 


EPA/540/9-87/137 
Hazard Evaluation Division Standard Evaluation Proce- 
dure - Fish Life-Cycle Toxicity Tests, 
PB87-209169/GAR 743,984 


ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. WATER ENGINEERING RESEARCH LAB. 
EPA/600/D-87/202 
Computers in the Water Industry: Impact on the Regula- 
tory Process. 
PB87-203295/GAR 


EPA/600/D-87/205 
Cost and Performance Evaluation for Full Scale, 
Solute Control of Synthetic Organic Chemicals by Granu- 
lar Activated Carbon Adsorption, 
PB87-202925/GAR 743.415 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. ATMOSPHERIC SCIENCES 
RESEARCH LAB. 
EPA/600/D-87/198 
Analysis of Diffusion Field Experiments, 
PB87-203279/GAR 


EPA/600/D-87/212 
Volatile Organic Hydrocarbon and Aldehyde Composition 
in Raleigh. North Carolina during the 1985 Woodsmoke 
Study 
PB. -209037/GAR 


EPA/600/ J-86/353 
Characteristics of individual Particles at a Rural Site in 
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ENVIRONMENTAL PROTECTION pares, Sappenen 
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PLANNING AND STANDARDS. 
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Locating and E: ing Air Emissions from Sources of 
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7-209540/ 743,337 


Sencar. PROTECTION AGENCY, WASHINGTON, 


py ty et 
Superfund Record of 
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EPA/ROD/R04-86/016 
Superfund Record of Decision (EPA Region 4): Pioneer 
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a Record of Decision (EPA Region 8): Denver 
Colorado (Second Remedial Action), 
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es 

PB87-190070/GAR 743.3964 
ENVIRONMENTAL PROTECTION AGENCY ba oy 2 pl 
DC. INFORMATION MANAGEMENT AND SERVICES DIV 
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isk Assessment, Management, Communication: A Guide 
to Selected Sources. Update. 

PB87-203402/GAR 743,433 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
OC. OFFICE OF DRINKING WATER. 

‘Legionella’ and Seven inorganics. 
743,341 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
OC. OFFICE OF PESTICIDE PROGRAMS. 
OS oe ae 
the Status of howe in the Special Review 
Standards Program, and Data Call- 


Health Advisories for 
PB87- PB87-209613/GAR 


in 

PB87- /GAR 
EPA/540/9-87/198 

Pesticide 


tes ( 
PB87-207700/GAR 
EPA/540/9-87/199 
Pesticide 


- a . 

Evaluation: Residue istry. Nature of the 

Plants (Addendum 3 on Data . 
PB87-208641/GAR 

EPA/540/9-87/200 
Pesticide Assessment Guidelines, Subdivision N, Chemis- 
try: Environmental Fate. Sere 


tes (Addendum 2 on Data 
PB87-208303/ GAR 743,943 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
OC. OFFICE OF SOLID WASTE. 
EPA/530/SW-87/017 


Alternate Limit Guidance. Part 1. ACL 
Policy and | 


information 
PB87-206165/GAR 743,423 


ENVIRONMENTAL PROTECTION AGENCY eee. 
DC. REPRODUCTIVE EFFECTS ASSESSMENT GROUP 
EPA/600/D-87/210 
Health Assessment of Exposure to Developmental Toxi- 


cants, 
PB87-209045/GAR 743,344 


ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 

EPA/600/D-87/195 
impact of Pesticides on Ground Water Contamination, 
PB87-199592/GAR 743,351 

ENVIRONMENTAL RESEARCH LAB.-DULUTH, MN. 

EPA/600/J-87/035 

Broa’ Dibenzo-P-Dioxins and 
Wisconsin River Sedi- 

t to Carp. 
PB87-203337/GAR 743,417 

EPA/600/ J-87/038 
Seasonal Toxicity of Ammonia to Five Fish and Nine in- 
vertebrate Species. 

PB87-203329/GAR 743.416 
ENVIRONMENTAL RESEARCH LAB.-DULUTH, 
MONTICELLO, MN. MONTICELLO ECOLOGICAL 

‘ATION. 

EPA/600/J-87/036 ; 
Effects of Elevated Ammonia Levels on the Fingernail 
—_ ‘Musculium transversum’, in Experimental 

treams. 


PB87-203345/GAR 
ERICSSON RADIO SYSTEMS A.B., STOCKHOLM 
(SWEDEN). 


743.418 


ee ar See & eee reap 


ADPOOS 406/4/GAR 
EROS DATA CENTER, SIOUX FALLS, SD. 


Manager and Associated File 


Design for a New Ca 
pony ab J Berm foam x System os. 
N87. NSO/S/GAR 44,458 


Development of Land Analysis System Display Modules. 

N87-23169/2/GAR 743,986 
EUROPEAN CENTRE FOR MEDIUM RANGE WEATHER 
FORECASTS, READING (ENGLAND). 

Ap by AL bay ay 

perature) Anomalies on Extended Range Predictions 

the El Nino Period. 

N87-23046/2/GAR 742,475 

a ne 60-Day Forecast Experiment during the 

1962-83 Ei Nino Penod. 

N87-23047/0/GAR 742,476 
EUROPEAN SOUTHERN OBSERVATORY, LA SILLA 
(CHILE). 

Star Formation in Seyfert Galaxies. 

N87-24364/8/GAR 
EWA, INC. 

a 


743.024 


742,389 


A. oS Area Recommendation 
— ee 


744,032 


5... ene 
OFFICE OF ADMINISTRATION. 


Publications of the Executive Office of the President, Jan- 
20, 1981 - June 30, 1987 
17-203774/GAR 741,915 
EYTAN BUILDING DESIGN LTD., TEL-AVIV (ISRAEL). 
Optima! Design of Ammunition Storage Facilities to With- 
stand Conventional Effects, 
AD-P00S 310/8/GAR 744,138 
mee AVIATION ADMINISTRATION, WASHINGTON, 


Effectiveness of the Civil Aviation Security Program 
AD-A181 331/0/GAR 744,550 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
OC. OFFICE OF AVIATION MEDICINE. 
OOT/FAA/AM-87/3 i. = 
olerance a ny Beagle Dogs to Freezing 
AD-AI81 304/7/GAR 743,782 


DOT/FAA/AM-87/4 
of Aviation Business Operators, 1986: Their Views 
(Federal Aviation Administration) Airworthiness |n- 
AD-A181 369/0/GAR 744,551 
FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
OC. OFFICE OF AVIATION POLICY AND PLANS. 
FAA-APO-87-7 
— Airway Costs: Allocation and Recovery in the 


AD ates 628/9/GAR 


FAA-APO-87-8 
Terminal Area Forecasts, Fiscal Years 1987-2000. 
AD-A181 503/4/GAR 744,534 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
OC. TRAINING AND TECHNICAL STANDARDS Div. 


ey Horizon. 
N87-22654/4/GAR 742,538 


PEDERAL ELECTION COMMISSION, WASHINGTON, DC. 
Federal Elections 1986: Gaston ate tor US. Senate 
of Representatives 


742,508 


744,537 


FEDERAL RESERVE SYSTEM, WASHINGTON, DC. 
Flow of Funds Accounts Cumulated Quarterly, 1962- 


1987. 
(FRS/OF/MT-87/011) 
PB87-906700/GAR 
FENIX AND SCISSON, INC., TULSA, OK. 
OOE/NV/10322-12 
NNWS! (Nevada Nuciear Waste oy investigations) 
Hole Histories: UE-29A No. 1, UE-29A 2. 
E67007777 GAR 
DOE/NV/10322-13 
NNWS! aag 14 Nuclear sate Storage Investigations) 
Hole UE-258 No. 1 
0E870077 '8/GAR 744,037 
FERMENTATION RESEARCH INST., YATABE (JAPAN). 
Report of the Fermentation Research institute, No. 67, 


March 1987. 
PB87-200721/GAR 


742,628 


744,036 


742,682 
. @ Potent Platelet Aggregation inhibitor 
Species. 


0 ear 
P887-200739/ 743,662 
ae of a New - Specific to D-Amino 


PesrstoreriGan 
October 1, 1987 


743,663 


CA-13 





FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 
CONF -870249-2 
ACP (Advanced Computer Program) 
System at Fermilab 
87006275/GAR 
CONF-870249-3 
Software for the ACP (Advanced Computer Program) 
Multiprocessor System 
0E87006415/GAR 
FNAL/C-87/21 
ACP (Advanced Computer Program) 
at Fermilab 
87006275/GAR 
FNAL/C-87/22 
Software for the ACP (Advanced Computer Program) 
Multiprocessor System 
0DE87006415/GAR 
FNAL/Pub-87/25-A 
Vacuum Energy of M sup 4 X S/sup M/ X S/sup N/ in 
Ee Dimensions. 


ven 
0E87007046/GAR 


RU-87/B1/189 


Vacuum Energy of M sup 4 X S/sup M/ X S/sup N/ in 
Even Dimensions. 
0E87007046/GAR 


FIMS, INC., SACRAMENTO, CA. 


Data Processing Facilities: Guidelines for Earthquake 
Hazard Mitigation 
PB87-208948/GAR 


FIRST OMEGA GROUP, INC., GOLDEN, CO. 
A86-117-1-F 


em Degradation indicator. Phase 1 
(TACOW.T-13240) 
AD-A181 307/0/GAR 


FISH AND WILDLIFE SERVICE, WASHINGTON, DC. 


Species Profiles: Life Histones and Environmental Re- 
quirements of Coastal Fishes and Invertebrates, North 
Atlantic, Mid-Atlantic, South Atlantic, South Florida, Gulf 
of Mexico, Pacific Southwest and Pacific Northwest 
FWS-82/11, WES/TR/EL-82/4) 

744,061 


Multiprocessor 
744,375 


744,378 


Multiprocessor 
744,375 


744,378 
744,403 


744,403 


741,887 


742,849 


( 
AD-A181 578/6/GAR 


FIVE COLL. ASTRONOMY DEPT., AMHERST, MA. 
SS 8 REE GEES FOS HE CO 


N87-24335/8/GAR 742,360 

Redshift Survey of IRAS (infrared Astronomy Satellite) 

Galaxies 

N87-24347/3/GAR 742,372 
FLIGHT SAFETY INTERNATIONAL, INC., LA GUARDIA 
AIRPORT, NY. 


Cockpit Resource Management (CRM) for Far Parts 91 
and 135 Operators. 
N87-22653/6/GAR 742,537 


FLORIDA AGRICULTURAL AND MECHANICAL UNIV., 
TALLAHASSEE. DEPT. OF PHYSICS. 


Exact Formulas and The Evaluation for Siater-Type-Or- 
bital Overlap integrals with Large Quantum Numbers. 

(AFOSR.-TR-87. ) 
AD-A181 387/2/GAR 744,366 


FLORIDA COOPERATIVE FISH AND WILDLIFE 
RESEARCH UNIT, GAINESVILLE. 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (South 
Flonda) - Spotted Seatrout 

(FWS-82/11.43, WES/TR/EL-82-4.43) 

AD-A181 587/7/GAR 744,070 


FLORIDA INST. OF OCEANOGRAPHY, ST. PETERSBURG. 
Study of the Effects of Oil on Marine Turtles. Volume 1 
Executive Summary 
(OCS/MMS-86/0070-VOL-1) 

PB87-199923/GAR 743.398 


Study of the Effects of Oil on Marine Turtles. Volume 2 
Technical Report 

(OCS/MMS-86/0070-VOL-2) 

PB87-199931/GAR 743,399 


Study of the Effects of Oil on Marine Turtles. Volume 3 
Appendices 
(OCS/MMS-86/0070-VOL-3) 
PB87-199949/GAR 


Physical Oceanographic Study of Florida's Atlantic inte Const 
Region - Florida Atlantic Coast Transport Study (FACTS) 
Volume 1. Executive Sumi 

(OCS/MMS-86/0079-VOL-1) 

PB87-200994/GAR 743,404 


Physical Oceanographic Study of Florida's Atlantic Coast 
Region - Florida Atlantic Coast Transport Study (FACTS) 
Volume 2. Technical Report 
(OCS/MMS-86/0079-VOL-2) 
PB87-201000/GAR 743.405 


Physical Oceanographic Study of Florida's Atlantic Coast 
Region - Florida Atlantic Coast Transport Study (FACTS) 
Volume 3. Appendices 
(OCS/MMS-86/0079-VOL-3) 
PB87-201018/GAR 


FLORIDA STATE MUSEUM, GAINESVILLE. 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Fionda) - Southern. Gulf. and Summer Fiounders. 
(FWS-82/11 54. WES/TR/EL-82-4.54) 


CA-14 


743,400 


743,406 


VOL. 87, No. 19 


CORPORATE AUTHOR INDEX 


AD-A181 588/5/GAR 
FLORIDA STATE-UNIV., TALLAHASSEE. DEPT. OF 
BIOLOGICAL SCIENCE. 


744,071 


Species Profiles: Life Histories and Environmental Re- 
Coastal 


seonee of Fishes and invertebrates (South 
lorida) - 


Spiny Lobster 
(FWS-82/11.61, WES/TR/EL-82-4.61) 


AD-A181 586/9/GAR 744,069 


Column 
| 2 hy on orf 
7-203386/GAR 


Aine STATE UNIV., TALLAHASSEE. DEPT. OF 
CHEMISTRY. 


DOE/ER/01797-T7 
Research in Nuclear Chemistry: Progress Report for the 
Period July 1, 1962 to May 31, 1963. 
DE87006925/GAR 742,689 


FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
OCEANOGRAPHY. 


Merge of Isolated L 
enses. 
AD-A181 561/2/GAR 
The Bifurcation of Outflows. 
AD-A181 811/1 
FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
PSYCHOLOGY. 


744,086 


744,091 


par a and Supposition in Everyday intelligence 
(ARI-RN-87-25) 
AD-A181 552/1/GAR 


FLORIDA UNIV., GAINESVILLE. 
Ceres 
Theoretical and 


742,547 


Experimental a of Fluctua- 
tion Thermodynamic Properties of Liquid > Tech- 
for 15 April 86-14 April 87 


bee700eee17 742,723 


FLORIDA UNIV., GAINESVILLE. DEPT. OF CHEMISTRY. 
OOE/ER/03106-T2 
Radiation 


Systems: Second Fay RAY ye of ‘Bang Goute 


1964 to January 1965 
742,687 


the Period 

0E87006871/GA' 
DOE/ER/45104-3 

Synthesis of 


and Related Structures in 
Grafting Studies: Progress 


743,596 


of Vinyl 
Report, 7/1/86-6/30/87 
DE87007406/GAR 
FLORIDA UNIV., GAINESVILLE. DEPT. OF CIVIL 
ENGINEERING. 
Design Cons! Reviews. 
AD-A181 598/4/GA\ 742,604 


—— UNIV., GAINESVILLE. DEPT. OF MECHANICAL 
NGINEERING. 
Sulfur Hexafiouride as a Tracer for the Verification of 
Waste Destruction Levels in an incineration Process. 
(AFESC/ESL-TR-86-47) 
AD-A181 453/2/GAR 
paosh in Flow in Tubes. 
TR-87-0824) 
0 -A181 802/0/GAR 
FLOW LABS., INC., MCLEAN, VA. 
Safety Testing of i ~ and Dengue-3 Seeds for 
Human Challenges, Unattenuated 
AD-A181 332/8/GAR 743,697 


FOND DU LAC RESERVATION, CLOQUET, MN. 
DOE/CH/10273-2 
Report on Draft Area Recommendation Report for the 


Comes Repository Project. 
87007592/GAR 744,031 


FOOD AND DRUG ADMINISTRATION, ~ ~ oe MD. 
OFFICE OF PLANNING AND EVALUATION. 
Comprehensive Retirement Acsesement 
System (CRAPS) (for Microcomputers) 
(FDA/SW/DK-87/004) 
PB87-189783/GAR 
Comprehensive Retirement Assessment 
— (CRAPS). User's Guide 
(FDA/SW/OK-87/004A) 
PB87-193645/GAR 741,912 


FOOD AND DRUG ADMINISTRATION, WASHINGTON, OC. 
FDA (Food and Drug Administration) Surveillance index 


Updates 
PB87-913200/GAR 743,355 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
EMG-4-87 
Export Markets for U.S. Grain and Products, April 1987 
P887-193801/GAR 742.638 
FC-5-87 
World Cotton Situation. May 1987 
PB87-193827/GAR 
FT-4-87 
Worid Tobacco Situation. April 1987 
PB87-193751/GAR 
SG-5-87 
USSR Grain Situation and Outlook. May 1987 


743,371 


744,212 


Projection 


741,911 
Projection 


742,055 


742.054 


PB87-191417/GAR 


SG-6-87 
USSR Grain Situtation and Outlook, June 1987 
PB87-212304/GAR 
FOREST SERVICE, OGDEN, UT. INTERMOUNTAIN 
RESEARCH STATION. 
FSGTR/INT-219 
Piants of the Seven Devils Mountains of idaho--An Anno- 
tated Checklist. 
PB87-205209/GAR 
FSGTR/INT-225 
Organic ey and Soil _ in the Inland 
Northwest: A it Opportuni 
PB87-205100/GAR 
FOREST SERVICE, PORTLAND, OR. PACIFIC 
NORTHWEST RESEARCH STATION. 
FSGTR-PNW-113 


Influence of Forest and Rangeland .~ on 
Anadromous Fish Habitat in Western Amenica. 


pa and Camps. 
PB87- /GAR 743,332 


FSRB-PNW-59 
Timber Resource Statistics for the Fairbanks Block, 
Tanana inventory Unit, Alaska, 1970. 
PB87-205118/GAR 
FSRB-PNW-134 
Timber Resource Statistics for the Sacramento Resource 
Area of California. 
PB87-204079/GAR 
FSRB-PNW-141 
Timber Resource Statistics for the Porcupine inventory 
Unit of Alaska, 1978. 
PB87-205076/GAR 
FSRP-PNW-248 
Regeneration in Mixed Conifer Ciearcuts in the Cascade 
—s and the Blue Mountains of Eastern Oregon 
5092/GAR 743,889 
FSRP-PNW-264 
pon mer ag in Mixed Conifer Sheiterwood Cuttings in 
the Cascade Ri 


ange of Eastern Oregon. 
743,888 


742,060 


742.063 


743,665 


743,890 


743,891 
743,886 


743,887 


Pee? 205084/GA! 
FSRP-PNW-279 
Stages of Growth T! and Money Flows from Com- 
mercial Banks in Timber. Dependent Communities. 
PB87-202784/GAR 742,626 


FSRP-PNW-370 
Natural Ri ation 10 Years After a Dougias-Fir Tus- 
sock Moth eak in Northeastern Oregon 
PB87-202875/GAR 743,885 


Production, Prices, — = and Trade in Northwest 
Forest industries, Fourth ler 1986 
PB87-200366/GAR 


FOSTER-MILLER, INC., WALTHAM, MA. 
AFB-0104-FM-8660-79 
Ordered Polymer Nonlinear Optical Materials 
(AFOSR-TR-87-0628) 
AD-A181 491/2/GAR 


FOSTER WHEELER CORP., LIVINGSTON, NJ. 
DOE/FE/05081-2197-V.2 
Coal Gasification Via the Lurgi Process: Topical Report: 
Volume 2, Production of IFG (industrial Fuel Gas) 
0E87001009/GAR 743,163 


FRANK J. SEILER RESEARCH LAB., UNITED STATES AIR 
FORCE ACADEMY, CO. 
FJSRL-TR-87-0001 
Conductance of Aqueous Solutions of 1-Methy!-3-Ethyli- 
midazolium Chioride 
AD-A181 454/0/GAR 742,699 


FRAUNHOFER-GESELLSCHAFT ZUR FOERDERUNG DER 
ee FORSCHUNG E.V., MUNICH (GERMANY, 


Simulation Experiments of Reacting Two-Phase Flow 
(R/D-4387-R-AN) 
AD-A181 760/0/GAR 


FREIBURG UNIV. (GERMANY, F.R.). INST. FUER 
BODENKUNDE UND WALDRNAEHRUNGSLEHRE. 
NP-7751723 
Distribution of Bioelements in Spruce Ecosystems of the 
‘Baerhaide’ (Southern Biack Forest) 
0E87751723/GAR 


FRENCH AIR FORCE, PARIS. 


alence des Systemes d’Armes: Un Defi Economique 
et rationnel (Weapon Systems Polyvalence: An Eco- 
nomic and Operational Challenge) 
N87-22667/6/GAR 


FRIBOURG UNIV. (SWITZERLAND). RECHTS-, 
WIRTSCHAFTS- UND SOZIALWISSENSCHAFTLICHE 
FAKULTAET. 
NP-7770084 
Technology of Hard Coal Mining - an Analysis with Par- 
ticular Respect to Industrial Management 
DE87770084/GAR 
GA TECHNOLOGIES, INC., SAN DIEGO, CA. 
CONF -870284-2 
Progress on 3D Global Simulation of Drift Wave Turbu- 
lence 
DE87007344/GAR 


743,884 


744,211 


743,882 


741,986 


743,963 


744,277 





GA-A-18769 
Progress on 3D Global Simulation of Drift Wave Turbu- 


lence. 
0E87007344/GAR 


GALLUP INTERNATIONAL, LONDON (ENGLAND). 
—_ of the International Travel Market: The Netherlands 
lesults of a National Sampling Survey among Resi- 
dents of the Netherlands Indicating Their international 
Travel Habits and Patterns, Attitudes, and Preferences 
for Foreign Travel, and Their Demographic, Psychograph- 
ic, and Trip Characteristics. 
PB87-205597/GAR 742,564 
GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
ACCOUNTING AND FINANCIAL MANAGEMENT Div. 


744,277 


8. 114893 
Financial Audit: Federal Home Loan Bank Board's 1986 
and 1985 Financial Statements. 
PB87-204335/GAR 741,930 
B-220243 
Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Contracts. 
PB87-204186/GAR 
B-221680 
Cwil Service Fund: improved Controls Needed Over In- 
vestments 
PB87-204178/GAR 


B-226510 
internal Controls: Defense Fuel Supply Center's Record- 
and Ri es Accounts Payable 
7-207783/ 741,873 
GAD/AEMD OF 17 
——— Fund: improved Controls Needed Over In- 


PBT 20 204178/GAR 


GAO/AFMD-87-23 
Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Contracts. 
PB87-204186/GAR 


GAO/AFMD-87-30 
Internal Goats Defense Fue! Supply Center's Record- 


peer 2 907783/GAA " — 


GAO/AFMD-87-42 

Financial Audit: Federal Home Loan Bank Board's 1986 

and 1985 Financial Statements. 

PB87-204335/GAR 741,930 
GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
GENERAL GOVERNMENT Div. 

B-223391 
Drug Investigations: Organized Crime Drug Enforcement 
Task Force ‘am's Accomplishments _ 
741, 


741,925 


741,917 


741,917 


741,873 


PB87-204293/GAR 


B-224935 
Asylum: Approval Rates for Selected Applicants. 
PB87-207817/GAR 

GAO/GGD-87-648R 
Drug wy al Organized Crime Drug Enforcement 
Task Force - s Accomplishments. 
PB87-204293/ 741,928 


cine 
Asylum: Approval Rates for Selected Applicants. 
PB87-207817/GAR 742,516 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
HEALTH RESOURCES Div. 
B-224056 
VA (Veterans Administration) Health Care: Financial and 
Quality Controi Changes Needed in Domiciliary Care. 
PB87-204202/GAR 743,450 
8-226294 
Budget Reduction: Effect of 1986 Sequestration on Na- 
tional Institute on Aging. 
PB87-204194/GAR 


742,516 


741.926 


B-226802 
Welfare Eligibility: Deficit Reduction Act income Verifica- 
tion Issues. 
PB87- 204210/GAR 


B-226877 
Bilingual Education: Information on Limited English Profi- 
cient Students 
PB87-204228/GAR 


GAO/HRD-87-54BR 

Budget Reduction: Effect of 1986 Sequestration on Na- 

tional Institute on Aging 
PB87-204194/GAR 


GAO/HRD-87-57 
VA (Veterans Administration) Health Care: Financial and 
Quality Control Changes Needed in Domiciliary Care 
PB87-204202/GAR 743.450 


GAO/HRD-87-79FS 
Welfare Eligibility: Deficit Reduction Act Income Verifica- 
tion Issues. 
PB87-204210/GAR 


GAO/HRD-87-85BR 
Bilingual Education: Information on Limited English Profi- 
cient Students 
PB87-204228/GAR 742,510 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
INFORMATION MANAGEMENT AND TECHNOLOGY Div. 
B-225959 
ADP Acquistions: OCC’s (Office of the Comptrolier of the 
Currency’s) Procurement of Laser Printers Is Proper but 
ADP Statutes Apply 


742,561 


742,510 


741,926 


742.561 


CORPORATE AUTHOR INDEX 


GENERAL ELECTRIC CO., SCHENECTADY, NY. PRODUCTION 


PB87-184990/GAR 741,882 


ie 
(Automated Data 
SSA wsaca! Secrty Asmnstancn's)Mosercaion Et 
Redirection. 


lorts Need 
pear. 198347/GAR 741,884 


8- 
= Operations: NASA's (National Aeronautics and 
Administration's) Use of information T 
'7-207791/GAR 
B-227291 
Army ADP System: Request for Proposals Did Not 
Unduly Restrict . 
PB87-204301/GAR 


ne ‘ 
SSA's(Social Security Administration's) Modernization Et- 
forts Need . 
PB87-198347/GAR 741,884 


GAQITEC- 67-17 
Acquistions: OCC’s (Office of the of the 
Currency's) Procurement of Laser Printers is Proper but 
ADP Statutes . 
PB87-184990/ 
GAO/! C-87-20 
Space tions: NASA's (National Aeronautics and 
Administration's) Use of information T. 
'7-207791/GAR 
GAO/IMTEC-87-27 
System: Request for Proposals Did Not 


Unduly Restrict 
PB87-204301/GAR 741,886 


741,931 


741,886 


741,882 


741,931 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
ee 


B-213137 
Honduras: U.S. National Guard Construction Exercises. 
PB87-204327/GAR 741,929 


B-224081 ; 
Medical Readiness: Progress in Stating Manpower 
PB87-207759/GAR 741,919 

B-224627 
Navy Manpower: Squadron Manpower Program Needs 
improvement. 

PB87-195673/GAR 741,913 

B-225077 
os Aid: impact of Overseas Private Investment Cor- 

tion Activities on U.S. Employment 
Pee7, 7 207T42/GAR 742,627 


B-226301 
internal nnoaven yt + A Personal Proper- 
> on ‘e Inadequate. 
'7-204277/GAR 


B-226613 
Air =. Enlisted Recruits’ Initial Haircuts. 
PB87-207767/GAR 


B-226747 
Army 


741,885 


741,920 


: Better Transportation Planning Is 


Needed. 

PB87-204285/GAR 743,838 
B-226948 

DOD (Department of Defense) Civilians in Europe: Intor- 

mation on increases between Fiscal Years 1982 and 


1986. 
PB87-204319/GAR 


GAO/NSIAD-87-66 
Honduras: U.S. National Guard Construction Exercises. 
PB87- 202327/GAR 741,929 

Gnonemed 47- 101 

A. = peat 


Poe? 1 7 195673/GAR 


GADINGIAD 97- 109 
4 + Aid: impact of Overseas Private investment Cor- 
tion Activities on U.S. Employment 
Ppe7.20 207742/GAR 742,627 


GAOINGIADS 87-126 
Medical Readiness: Progress in Stating Manpower 


741,918 


‘on Manpower Program Needs 
741,913 


Needs. 
PB87-207759/GAR 


GAO/NSIAD-87-127BR 
A Force: Enlisted Recruits’ initial Haircuts 
PB87-207767/GAR 


GAOINSIAD. 87-138 
my Deployment: Better Transportation Planning Is 


741,919 


741,920 


Nested 
PB87-204285/GAR 
GAO/NSIAD-87-155BR 
DOD (Department of Defense) Civilians in Europe: infor- 
mation on increases between Fiscal Years 1982 and 


1986 
PB87-204319/GAR 


GAO/NSIAD-87-156 
—— Controls: State's Controls Over Personal Proper- 
ty Management Are inadequate 
PB87-204277/GAR 


743,838 


741,918 


741,885 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
ECONOMIC 


8-202377 
Nuclear Waste: DOE (Department of Energy) Should Pro- 
vide More Information on Monitored Retrievable Storage 


PB87-204244/GAR 
B-202377 

Nuclear Waste: Status of DOE's (Department of Ener- 

PAD. ay iomarastan ot the Nuclear Waste Policy Act 


744,044 
B-208196 
Oil Reserves: An Analysis of Oil Fill Altiernatves. 
PB87-207718/GAR 
B-215489 
Naval Petroleum Reserve-1: Data inaccuracies Compli- 
cate Production and Ownership issues. 
PB87-204343/GAR 
B-217883 
Food Stamp Program: a of the Simplified Applica- 
tion Demonstration 
PBB?. 207734/GAR 742.566 
B-221397 
Mineral Resources: Timely Processing Can increase Rent 
Revenue trom Certain Oil/Gas Leases 
PB87-204269/GAR 743.969 
B-222207 
School Lunch Program: Evaluation of Alternatives to 
Donations. 


PBB.204336) GAR 


B-226649 
Small Business: Evaluation of a Study on Access to Cap- 


ital. 
PB87-204251/GAR 
B-227345 
Parks and Recreation: Maintenance Costs and Visitor 
at Two Recreation Areas. 
'7-207726/GAR 
GAO/RCED-87-148R 
Oil Reserves: An Analysis of Oil Fill Altiernatives. 
PB87-207718/GAR 
GAO/RCED-87-17 
Nuclear Waste: Status of DOE's (Department of Ener- 
x implementation of the Nuclear Waste Policy 4 
'7-207809/GAR 
GAO/RCED-87-92 
Nuclear Waste: DOE (Department of Energy) Should Pro- 
vide More information on Monitored Retrievabie =... 


PB87-204244/GAR 
GAO/RCED-87-94 
+ pala one Evaluation of a Study on Access to Cap- 
PB87-204251/GAR 
GAO/RCED-87-98 
Mineral Resources: Timely Processing Can Increase Rent 
Revenue from Certain Oil/Gas Leases. 
PB87-204269/GAR 743,969 
GAO/RCED-87-102 
Food Stamp Program: Results of the Simplified Applica- 


tion Demonstration 
PBB7. 207734/GAR 742,566 
GAO/RCED-87-1058R 
Naval Petroleum Reserve-1: Data inaccuracies Compli- 
cate Production and Ownership Issues. 
PB87-204343/GAR 
GAO/RCED-87-113 
School Lunch Program: Evaluation of Alternatives to 


aa 
PB87- /GAR 743,712 


GAO/RCED-87-152FS 
Parks and Recreation: Maintenance Costs and Visitor 
Days at Two Recreation Areas. 
PB87-207726/GAR 
GENERAL ELECTRIC CO., CINCINNATI, OH. 
Structural Analysis Demonstration of Constitutive and Life 
Models 


N87-22780/7/GAR 742,867 
GENERAL ELECTRIC CO., LARGO, FL. NEUTRON 
DEVICES DEPT. 

GEPP-EM-1017 
Pinellas Plant Environmental Monitoring Report 1986 
0E87008879/GAR 743,963 


—— ELECTRIC CO., PHILADELPHIA, PA. SPACE 


744,043 


743,283 


743,282 


743,712 
741,927 


744,566 


743,283 


741,927 


743,282 


impact of Space Station A 
Pointing Performance of Gimbalied 
N87-22733/6/GAR 


GENERAL ELECTRIC CO., SCHENECTADY, NY. 
PRODUCTION RESOURCES CONSULTING. 
DS-620141310 
Integrated Information Support System (IISS). Volume 5 
Common Data Mode! Subsystem. Part 26. Distributed Re- 
quest Supervisor Development Specification 
(AFWAL -TR-86-4006- VOL -5-PT-26) 
AD-A181 710/5/GAR 
DS-620141320 
integrated information Support System (IISS). Volume 5 
Common Data Mode! Subsystem. Part 28. Data Aggrega- 
tors Development Specification 
(AFWAL-TR-86-4006- VOL -5-PT-28) 
AD-A181 711/3/GAR 
PRM-620141200 
Integrated Information Support System (liSS). Volume 5 
Common Data Mode! Subsystem. Part 8. NOML (Neutral 


CA-15 


Vibrations on the 
ayloads 
744,451 


743,478 


743,479 


October 1, 1987 





ome Manipulation Language) Programmer's Reference 
anual 

(AFWAL -TR-86-4006-VOL -5-PT-8) 
AD-A181 706/3/GAR 


PS-620141100 
integrated Information Support System (l/SS). Volume 5 
Common Data Mode! Subsystem. Part 6. NDDL (Neutral 
Data Definition La ) Processor Product 
tion . Section 3.10.8 CPFONE through INITROL. 
(AFWAL -TR-86-4006-VOL -5-PT-6) 

AD-A181 674/3/GAR 


PS-620141100 


Integrated Information Support System (lISS). Volume 5 
Common Data Model — Part 6. NDDL (Neutral 


Data Definition La ocessor Product Specifica- 
@ NITES through ¥ 


743,474 


743,473 


tion. Section 3.10.8 YWRAP 
(AFWAL -TR-86-4006-VOL -5-PT-6) 
AD-A181 704/8/GAR 


PS-620141100 
Integrated Information Support System (l/SS). Volume 5 
Common Data Model Subsystem. Part 6. NDDL (Neutral 
Data Definition Language) Processor Product Specifica- 
tion. Section 3.10.9 through 4.2 
(AFWAL -TR-86-4006-VOL -5-PT-6) 
AD-A181 705/5/GAR 


PS-620141212 
integrated Information Support System (lISS). Volume 5 
Common Data Mode! Subsystem. Part 12. NOML (Neutral 

Data Manipulation Lonquage) Precompiler Parse Proce- 

dure Division Product ion 

(AFWAL-TR-86-4006-VOL-5-PT-12) 

AD-A181 707/1/GAR 


PS-620141232 
integrated Information Support System (liISS). Volume 5 
Common Data Model Subsystem. Part 15. NDML Pre- 
compiler Decompose Conceptual Schema NDML (Neutral 
Data Manipulation Language) Request Product Specifica- 
tion 
(AFWAL -TR-86-4006-VOL-5-PT- 15) 
AD-A181 708/9/GAR 


PS-620141256 
integrated Information Support System (liSS). Volume 5 
Common Data Model Subsystem. Part 21. NDML (Neutral 
Data Manipulation Language) Precompiler Generate Total 
Request Processor Product Specification 
(AFWAL-TR-86-4006-VOL-5-PT-21) 
AD-A181 709/7/GAR 


UM-620141001 
Integrated Information Support System (ISS). Volume 5 
Common Data Mode! Subsystem. Part 1. COM (Common 
Data Model) Administrator's Manual 
(AFWAL-TR-86-4006-V-5-Pt-1) 
AD-A181 577/8/GAR 741,870 


me ELECTRIC CO., SYRACUSE, NY. ELECTRONICS 


742,948 


742,949 


743,475 


743,476 


743,477 


V-Band Space-Based Radar Antennas, 

AD-P005 394/2/GAR 743,014 
Printed Dipole Radiating Elements for Monolithic Millime- 
ter Wave Phased Arrays. 

AD-P005 403/1/GAR 743,022 


ean SERVICES ADMINISTRATION, WASHINGTON, 


National Labor Surplus Area (LSA) Zip Code File, 1987 
(GSA/DF/MT-87/002) 
PB87-193017/GAR 
GEO-CENTERS, INC., NEWTON UPPER FALLS, MA. 
GC-TR-84-402 
Soft ignition System Self-Contained Munitions. 
AD-A181 568/7/GAR 
GC-TR-87-1628 
Literature Review of Cetane Number and Its Correlations 
AD-A181 753/5/GAR 742.712 
GEOEXPLORERS INTERNATIONAL, INC., DENVER, CO. 
DOE/MC/21181-1950-V.6 
ae Evolution and Analysis of Confirmed or Sus- 
Gas Hydrate Localities: Volume 6, Basin Analysis, 
maton and Stability of Gas Hydrates in the Panama 
Basin 
DE86006636/GAR 
GEOLOGICAL SURVEY, DENVER, CO. 
Studies of the Scattering/ Absorption of Minerals 
N87-23423/3/GAR 
GEOLOGICAL SURVEY, FLAGSTAFF, AZ. 
Orbital Dynamics of the Uranian Satellites Based on Voy- 


ager Data 
N87-23350/8/GAR 742.221 


Observations on the Magnitude-Frequency Distribution of 
Earth-Crossing Asteroids 
N87-23369/8/GAR 742.232 


Globa! Petrologic Variations of the Moon: A Ternary-Dia- 
am Approach 
87 -23407/6/GAR 742.100 


Compilation System for Venus Radar Mission ae 
N87-23440/7/GAR 42.125 


Eolian Saltation on Mars. 
N87-23455/5/GAR 742.140 


Water and ice on Mars: Evidence from Valles Marineris 
N87-23469/6/GAR 742.151 


Eruptive History of the Elysium Voicanic Province of 
Mars 


CA-16 


741,883 


744,131 


743,953 


742,112 


VOL. 87, No. 19 


CORPORATE AUTHOR INDEX 


N87-23475/3/GAR 


Late-S Flood Lavas in the Elysium Region, Mars. 
N87-23476/1/GAR 742,158 


Computer Simulations of 10-Km-Diameter Asteroid im- 
pacts into Oceanic and Continental Sites: Preliminary Re- 
sults on Atmospheric Passage, Cratering and Ejecta Dy- 
namics. 

N87-23489/4/GAR 743,919 


Crater Production on Venus and Earth by Asteroid and 
Comet Impact 
N87-23500/8/GAR 742,164 


Surface Age of Venus: Applying the Terrestrial Cratering 


Rate. 
N87-23501/6/GAR 742,165 


Comments on the Tectonism of Venus. 
N87-23515/6/GAR 


He a and of Faulting in the Noctis Labyr- 
laritas Fossae Region of Mars 
NB?. nT 25800/0/GAR 742,188 


Galilean Satellite Geological Mapping Program, — 
N87- ~ 742,203 


Ney ees 3 3/ cae 


Voy aphy. 
Ney -23546/1/ BAR 


Aspects of Voy: a Photogrammetry 
N87-23547/9/GAR 742,206 


Progress in Compilation of the 1:2,000,000-Scale Topo- 


Riet-2994877/GAR 742,207 


Mars Digital Terrain Model. 
N87-23549/5/GAR 


score 


Martian Terr: 
N87- 23558/2/GAR 


742,157 


742,177 


rreguiarly Shaped Sateliites. 
742,204 


742,205 


742,208 
742,209 


742,214 
Planetary Nomenciatur 
N87-23557/8/GAR 742,216 


Enhanced Landsat images of Antarctica and Planetary 


Exploration. 
N87-23558/6/GAR 743,879 
GEOLOGICAL SURVEY, MENLO PARK, CA. 
CONF -8609269-1 
inelastic Properties of ice |/sub H/ at Low Temperatures 
Deeroersas/Gan 742,255 


UCRL-95941 
inelastic Properties of ice |/sub H/ at Low Temperatures 
and High Pressures. 
DE87007334/GAR 


Landform identification: Lunar Radar images. 
N87-23443/1/GAR 742,128 


Mauna Loa Eruption and Planetary Geology, 1984 
N87-23481/1/GAR 742,162 


venem. SURVEY, MENLO PARK, CA. GEOLOGIC 


742,255 


USGS/GD-86/007 
ed Coastline and Border of Costa Rica. 
(DOI/DF/MT-87/005) 
PB87-193652/GAR 


USGS/GD-86/008 
-— saaceee Average Digital Elevation Mode! of Costa 
ica. 
(OO1I/DF/MT-87/004) 
PB87-194486/GAR 


GEOLOGICAL SURVEY, ORLANDO, FL. WATER 
RESOURCES Div. 


743,880 


743,881 


USGS/WDR/FL-86/1B8 
Water Resources Data--Florida, Water Year 
Volume 1B. Northeast Florida Ground Water 
PB87-202123/GAR 


USGS/WRD/HD-87/219 
Water Resources Data--Florida, Water Year 
Volume 18. Northeast Florida Ground Water 
PB87-202123/GAR 


GEORGIA INST. OF TECH., ATLANTA. 
A-1642 
Research in Millimeter Wave Techniques. 
(NASA-CR- 181026) 
N87-23858/0/GAR 


NAS 1.26:181026 
Research in Millimeter Wave Techniques 
(NASA-CR- 181026) 
N87-23858/0/GAR 743.097 


Deformation and Fatigue Behavior of SSME (Space Shut- 


tle Main Engine) Turbopump Biade Materials 
N87-22776/5/GAR 742,865 


Stochastic and Hybrid-Stress Plate/Shell Finite Elements 

for Hot-Section Components. 

N87-22789/8/GAR 743,471 

Nonisothermal Elasto-Visco-Plastic Response of Shell- 

Type Structures. 

N87-22796/3/GAR 744,356 
GEORGIA INST. OF TECH., ATLANTA. BIOMEDICAL 
RESEARCH Div. 


Development of a Pulsed Millimeter-Wave Network Ana- 
lyzer 


1986 
743,411 


1986 
743,411 


AD-A181 258/5/GAR 
GEORGIA INST. e. ATLANTA. ECONOMIC 
DEVELOPMENT 
Saaaniers T1 


Energy integrated Dairy Farm System in Georgia: Techni- 
cal Manual, Mathis/P and M Dairy Farm, Social Circle, 


Georgia. 
0E87007598/GAR 742,058 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
ELECTRICAL ENGINEERING. 
Two-Dimensional Signal Processing and Storage and 
Theory and Applications of Electromagnetic Measure- 
ments 
AD-A181 398/9/GAR 
GEORGIA UNIV., ATHENS. DEPT. OF PHYSICS. 
DOE/ER/40160-3 
High Energy Hadron-Hadron Collisions: Annual Progress 
Report, tae Be 1987 
0DE87006732/ 744,387 


GEORGIA UNIV., ATHENS. SCHOOL OF ENVIRONMENTAL 
DESIGN. 


742,569 


742,918 


Biotic Cultural Resources: Management Considerations 
for Historic Districts in the National Park System, South- 
east Region. 
(NPS/R/RM/SER-82) 
PB87-204152/GAR 


GESELLSCHAFT FUER STRAHLEN- UND 

UMWELTFORSCHUNG M.B.H. MUENCHEN, NEUHERBERG 

(GERMANY, F.R.). 

ETN-87-99913 

Survey of Environment Related Monitorin 
International Organizations and Their 
International Organizations 
N87-24033/9/GAR 


pang = = FUER ae. UND 
MUNICH GERMANY, F.R. ry AgT FUER - 
NUKLEARBIOLOGIE. 


744,565 


Programs of 
‘ontribution to 


743,325 


GSF-29/86 
Influence of Phytate-, Fibre-, Protein- and Fat-Content in 
the Diet on Cadmium Retention in Growing Chicks 
0DE87751731/GAR 743,808 


GILBERT/COMMONWEALTH, INC., READING, PA. 
DOE/PC/71504-7 
Operation and Maintenance of Pittsburgh Energy Tech- 
nology Center, Combustion Test Facility, Pittsburgh, 
Pennsylvania: Quarterly Technical Progress Report, Octo- 
ber 1, 1986 to December 31, 1986 
DE87008391/GAR 


GILTSPUR PACKAGING LTD., ELING (ENGLAND). 
CP/8/34-507 
Accelerations Experienced by Packaged Materiel during 
Fork Lift Truck Handling 
N87-22989/4/GAR 


RDI-284/45/3 
Accelerations Experienced by Packaged Materiel during 
Fork Lift Truck Handling 
N87-22989/4/GAR 


GLOBAL IMAGING, INC., SOLANA BEACH, CA. 
Naval Applications of a TAE (Transportable Applications 


Executive)-Derived Executive. 
N87-23167/6/GAR 


GOETTINGEN UNIV. (GERMANY, F.R.). 
FORSCHUNGSZENTRUM WALDOEKOSYSTEME - 
WALDSTERBEN. 
NP-7751728 
Reports of the Research Centre for Forest Ecosystems 
and Forest Damage. Vol. 3. 
0E87751728/GA 743,322 
GOODYEAR TIRE AND RUBBER CO., ST. MARYS, OH. 
Preparation of T-156 Track and T-142 Pads with Re- 
straining Band 


(TACOM.-TR- 12949) 
AD-A181 318/7/GAR 


Fabrication of T-156 Track Bushing Assemblies 
(TACOM.-TR- 12653) 
AD-A181 442/5/GAR 744,187 


GRAYS HARBOR PLANNING AND BUILDING DEPT., 

MONTESANO, WA. 
DOE/BP/34596-T1 

Grays Harbor County Electrical Energy Conservation 


Plan 
DE87007426/GAR 743,140 


GRONINGEN RIJKSUNIVERSITEIT (NETHERLANDS). 
SPACE RESEARCH LAB. 


Shock Heated Dust in 11551 
Than 20 Solar Luminosities 
N87-24276/4/GAR 742,301 


infrared Properties of Dust Grains Derived from IRAS (in- 
frared Astronomy Satellite) Observations 
N87-24283/0/GAR 742.308 


infrared Emission and Excitation in LMC (Large Magel- 
lanic Cloud) HI! Regions 
N87-24298/8/GAR 

GRUMMAN AEROSPACE CORP., BETHPAGE, NY. 


Utilization of Simulation to Support F-14A Low Altitude 
High Angie of Attack Flight Testing 
N87-23649/3/GAR 


743,228 


743,501 


743,501 


744,118 


744,186 


L(IR) (infrared) Greater 


742,323 


742.035 





GRUMMAN AEROSPACE CORP., BETHPAGE, NY. 
RESEARCH AND DEVELOPMENT CENTER. 
RE-730 
Investigation of Turbulence Mechanisms in V/STOL 
Upwash Flow Fields. 
(AFOSR-TR-87-0603) 
AD-A181 265/0/GAR 741,941 


GTE GOVERNMENT SYSTEMS CORP., MOUNTAIN VIEW, 
CA. WESTERN Div. 


inexpensive Relatively Broadband Multi-Purpose Anten- 
na, 
AD-P005 412/2/GAR 743,030 


GULF COAST RESEARCH LAB., OCEAN SPRINGS, MS. 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Gulf of 
Mexico) - Black Drum. 
(FWS-82/11.51, WES/TR/EL-82-4.51) 
AD-A181 585/1/GAR 744,068 
HAMBURG UNIV. (GERMANY, F.R.). METEOROLOGY INST. 
Preliminary Results from a Tropical Ocean Global Atmos- 
phere (TOGA) Related Experiment Performed at Ham- 
burg, West Germany, with the ECWME General Circula- 
tion Model (GCM) with T21 Resolution. 
N87-23040/5/GAR 


HAMILTON STANDARD, WINDSOR LOCKS, CT. 
HSER-11058 
Dynamic Response of Two oe! ‘enti Models 
on a Nacelle/Wing/Fuselage Half 
(NASA-CR-1 ) 
N87-23615/4/GAR 


NAS 1.26:179589 
Dynamic Response of Two Com! praptan Models 
on a Nacelle/Wing/Fuselage Half Model 
(NASA-CR- 179589) 
N87-23615/4/GAR 741,996 


HAMPTON UNIV., VA. DEPT. OF BIOLOGICAL SCIENCES. 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Mid-At- 
lantic) . Softshell Clam. 

(FWS-82/11.68, WES/TR/EL-82-4.68) 
AD-A181 592/7/GAR 
HANFORD ENGINEERING DEVELOPMENT LAB., 
RICHLAND, WA. 
CONF-850903-29 
Software Veritication for Nuclear Industry 
DE87004343/GAR 
CONF-851124-3 
Fatigue Crack Growth Correlations for Austenitic Stain- 
less Steels in Air 
DE87007703/GAR 
CONF -860421-73 
FFTF (Fast Flux Test Facility) as an Irradiation Test Bed 
Components. 


742,439 


741,996 


744,075 


744,059 


743,562 


for Fusion Materials and 
DE87008379/GAR 


CONF -860421-74 
Measurements of Tritium and Helium in Fast Neutron Ir- 
radiated Lithium Ceramics Using High Temperature 
Vacuum Extraction 
DE87008382/GAR 


CONF-860605-42 
Ductile-to-Brittle Transition Behavior of Martensitic Alloys 
Neutron Irradiated to 26 Dpa 
DE87005476/GAR 


CONF -860654-48 
Quality of Data Used in Site Selection 
DE87007701/GAR 


HEDL-SA-3299-FP 
Software Verification for Nuclear Industry 
DE87004343/GAR 


HEDL-SA-3322-FP 
Fatigue Crack Growth Correlations for Austenitic Stain- 
less Steels in Air 
DE87007703/GAR 


HEDL-SA-3395-FP 
Measurements of Tritium and Helium in Fast Neutron Ir- 
radiated Lithium Ceramics Using High Temperature 
Vacuum Extraction 
0E87008382/GAR 


HEDL-SA-3424-FP 
FFTF (Fast Flux Test Facility) as an Irradiation Test Bed 
for Fusion Materials and Components 
DE87008379/GAR 


HEDL-SA-3501-FP 
Quality of Data Used in Site Selection 
DE87007701/GAR 


HEDL-SA-3535-FP 
Ductile-to-Brittle Transition Behavior of Martensitic Alloys 
Neutron irradiated to 26 Dpa 
DE87005476/GAR 743.570 


HANOVER UNIV. (GERMANY, F.R.). INST. FUER STATIK. 
MITT-31 
Investigation of the Buckling Sensitivity of Hemisphenca! 
Containers with Arbitrary Liquid Content 
N87-24008/1/GAR 


HARRIS CORP., MELBOURNE, FL. GOVERNMENT 
AEROSPACE SYSTEMS DIV. 


Maximum Entropy/Optimal Projection (MEOP) Control 
Design Synthesis: Optimal Quantification of the Major 
Design Tradeoftts. 

N87-22741/9/GAR 


744,016 


744,017 


743,570 


744,034 


744,059 


743,562 


744,017 


744,016 


744,034 


742,807 


744,498 


CORPORATE AUTHOR INDEX 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). LOW 


HARRY DIAMOND LABS., ADELPHI, MD. 
HDL-TR-2106 
Avalanching in 


vent-Upset Charge Collection in 


Semiconductor ’ 
AD-A181 452/4/GAR 743,081 


HOL-TR-2112 
Calculations of Avalanche Breakdown in Silicon Dioxide 
AD-A181 698/2/GAR 744,317 


HARRY G. ARMSTRONG AEROSPACE MEDICAL 
RESEARCH LAB., WRIGHT-PATTERSON AFB, OH. 
AAMRL-TR-87-014 


Penade Using a By Limits for Long and Short Exposure 
Periods 1 ea Pharmacokinetic Model. 
AD-A181 358/3/GAR 743,747 


HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MA. 


DOE/EV/04322-T4 
Mechanisms and Secondary Factors involved in the In- 
duction of Radiation Transformation in Vitro: Comprehen- 


sive Report 
besrosbor? Gan 743,778 


HARVARD-SMITHSONIAN CENTER FOR ASTROPHYSICS, 
CAMBRIDGE, MA. 
Theoretical Studies of Dissociative Recombination. 
(AFOSR-TR-87-0582) 
AD-A181 521/6/GAR 742,704 


Nuclear Star Formation on 100 Parsec Scales: 10’ Reso- 
lution Radio Continuum, Hi and CO Observa! ‘ 
N87-24322/6/GAR 742,347 
HARVARD UNIV., CAMBRIDGE, MA. 
DOE/ER/45070-2 
Orift Mobilities by Lyng oy Methods and anny 
pendent the Nanosecond 


Amorphous Report for Period 
May 1, 1985- 


0DE87008021/ 744,325 
Senge a Seas Nea 


Ne7-20696/1/GAR 742,520 


oe Mass Function in Hil Galaxies. 
N87-24332/5/GAR 


HAWAII INST. OF GEOPHYSICS, HONOLULU. 
Temperatures and Minimum Thickness of the Inactive 


Layer of Comet Halley. 
N87-23365/6/GAR 742,261 


Long, Paired a'a/Pahoehoe Flows of Mauna Loa: Voican- 
and Insights They Provide into Vol- 
cano 5 
N87-23480/3. 743,911 
Studies of Vesicle Distribution Patterns in Hawaiian 
Lavas. 
N87-23484/5/GAR 
HAWAII INST. OF GEOPHYSICS, HONOLULU. 
PLANETARY GEOSCIENCES Div. 
SO2 on IO: A Thermodynamic Perspective 
N87-23359/9/GAR 


Loss and Depth of CO2 Ice in Comet Nuclei. 
N87-23367/2/GAR 742,263 


1986 DA and 1986 EB: M-Class Asteroids in Near-Earth 


N87-23371/4/GAR 742,089 


Role of Regolith Adsorption in the Transition from Early 
to Late Mars Climate. 
742,275 


N87-23411/8/GAR 
CO2: Adsorption on Palagonite and the Martian Regolith. 
N87-23419/1/GAR 742,276 


Reflectance Spectra of Mafic Silicates and Phyllosilicates 
from .6 to 4.6 Micrometers. 
N87-23421/7/GAR 742,110 


Spectral Effects of Dehydration on Phyliosilicates. 
N87-23422/5/GAR 742,111 


Preliminary Results of Spectral Reflectance Studies of 
Tycho Crater. 
N87-23430/8/GAR 742,115 


Preliminary Results of Geologic and Remote Sensing 
Studies of Rima Mozart. nin dae 
42,11 


N87-23431/6/GAR 
New Very High Resolution Radar Studies of the Moon 
/GAR 742,126 


il 30, 1986. 


742,357 


743,914 


742,088 


N87-23441/ 


Possible Origin of Some Channels on Alba Patera, Mars. 
N87-23465/4/GAR 742,147 


Martian Rampart Craters: Clues for the 
Physical State of the Target at Time of impact 
N87-23507/3/GAR 

HAWAIl UNIV., HONOLULU. 
Star Formation in Norma! Galaxies. 
N87-24285/5/GAR 742,310 


Stellar Bars and the Spatial Distribution of infrared Lumi- 


nosity 
N87-24293/9/GAR 742.318 


VLA Observations of a Sample of Galaxies with High Far- 
Infrared Luminosities 
N87-24342/4/GAR 742.367 


Nuclear Infrared Emission and the Colors of IRAS (infra- 
red Astronomy Satellite) Galaxies 
N87-24356/4/GAR 742,381 


Ground-Based 1- to 32-Micrometer Observations of Arp 
220: Evidence for a Dust-Embedded AGN (Active Galac- 
tec Nuclei) 


742,171 


N87-24361/4/GAR 742.386 

pov yr ey end of Brackett Lines in Very Luminous 

IRAS (infrared Astronomy Satellite) Galaxies 

N87-24367/1/GAR 742.392 

Morphology of an! -—g (infrared Astronomy Satel- 

lite) Galawes: Summary T 

N87-24376/2/GAR 742.401 
HAYSTACK OBSERVATORY, WESTFORD, MA. 

lonospheric Convection Associated with Discrete Levels 

of Particle 


(AFOSR-TR-87-0584) 
AD-A181 362/5/GAR 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. 


742,412 


ge 
of Late Positive ERPs (Event-Related Poten- 


com nen” Conentsetty Olsadoamaged Chacon a 5 a 


Paar 2028 202909/GAR 742,554 


EPA/600/D-87/208 
Sa in Saimonelia of Hazardous Wastes and 
Urine from Rats Fed These Wastes, 
PB87-203394/GAR 743,432 


EPA/600/J-86/375 
Morphological 


Transtormation and Chromosome Damage 
Amsacrine in Connor 72) Ox Clone 8 Celis. 
'7-203147/GAR 743,689 


Se... 
Inhibition of tase Cytochrome P-450 (Estrogen 
) by ~~ A of alpna-Naphthofiavone. 
'7-203154/GAR 743,664 
EPA/600/J-87/039 
Alteration of immune Function in Mice Following Carcino- 


pode x= y 
7-203378/GAR 
HEALTH EFFECTS RESEARCH LAB., RESEARCH 


TRIANGLE PARK, NC. CLINICAL RESEARCH BRANCH. 
EPA/600/J-87/026 


743,810 


Response of Asthmatics to Sulfur Dioxide Expo- 
sure Continuous and intermittent Exercise 
PB87-198487/GAR 743,340 


am RESOURCES ADMINISTRATION, HYATTSVILLE, 


OHEW/PUB/HRA-79-14500 
Minimum Requirements of Constructiun and Equipment 
for Hospital and Medical Facilities (Revised) 
HRP-0907074/9/GAR 743,454 
HELSINKI! UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
— 951-754-042-6 
New Nonlinear Filter for Real Time Estimation. 
PB87-196655/GAR 
REPT-93 
Kerto-Laminated Veneer Lumber Truss, 
PB87-196648/GAR 742,616 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
LAB. OF INFORMATION PROCESSING SCIENCE. 


742,984 


ISBN-951-754-060-4 
ee) eS ee Package IP+ + , Ver- 


Progr 
sion 0.0 a nd Compasiogn to | IP, 
PB87-196697/GA 743,631 


TKK-TKO-862 
Programmer's Manual of interval Package IP+ + , Ver- 


sion 0.0 and Sapo to IP 
PB87-196697/GA 743,631 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
LAB. OF PHYSICS. 
REPT-166 
High Intensity (58)Co Slow-Positron Beam and Applica- 
tions to Probe Near-Surface Disorder, 
PB87-195533/GAR 
REPT-167 
Positron Trapping Rate into Small Vacancy Clusters and 
it Substitutional impurities, 
7-196028/GAR 
REPT-168 
Theoretical Aspects of Positrons in imperfect Solids, 
PB87-195525/GAR 744,337 


HELSINKI UNIV. OF Vose Ger, saree fans FINLAND). 
LAB. OF TELECOMMUNICATION S' 
INFORMATION TECHNOLOGY. 
ISBN-951-754-034-5 
Electronic Vi Halls, 
PB87-196291/GAR 
REPT-1/87 
Electronic Vill Halls, 
PB87-196291/GAR 742,896 
HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
LOW TEMPERATURE LAB. 
ISBN-951-753-430-2 
Vortices with Half-integer Number of Circulation Quanta 
in Superfiuid (3)He-A, 
PB87-195509/GAR 
ISBN-951-754-084-1 
Ground State of Nuciear Spins in fcc-Metais, 
PB87-196226/GAR 
TKK-F-A568 
Vortices with Half-integer Number of Circulation Quanta 
in Superfiuid (3)He-A 


October 1, 1987 


744,338 


744,339 


742,896 


744,436 


744,340 
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PB87-195509/GAR 
TKK-F-A608 
Ground 


State of Nuclear Spins in fcc-Metals, 
PB87-196226/GAR 


744,436 


744,340 


HELSINKI UNIV. OF TECHNOLOGY, OTANIEM! 
x-t- (FINLAND). 
ISBN-951-754-115-5 
Fundamentals of 


E Storage, 
PBs? 199782 GAR 
TKK-F-A609 
eg at of Therma! Processes in a Hybrid Thermal 
Post isore 199782 GAR 743,278 


HELSINKI UNIV. OF TECHNOLOGY, OTANIEMI (FINLAND). 
DIGITAL SYSTEMS LAB. 


ISBN-95 1-754-040-X 
of Pr/T-Net Based FIFO Channel Models, 
Series B, Number 33 
P887-196283/GAR 742,988 
ISBN-951-754-118-X 
— for C/E (Condition/Event)-Systems, Series 
PB87- 1eseet TGAR 742,987 
HELSINKI UNIV. OF remo oe. rr cence, 
LAB. OF COMPUTER AND INFORMATION 
ISBN-951-754-067-1 


Neural Computing, . 

PB87-196242/ 
ISBN-951-754-075-2 

Content-Addressabie 


t- 
PB87-196259/GAR 
TKK-F-A1 


Processes in a Hybrid Thermal 
743,278 


, and Self-Organizing Functions in 
742,590 


742,933 


. Associative, and Self-Organizing Functions in 


Neural ————. 
PB87-196242/ 742,590 
TKK-F-A2 


Addressable Memory, 
P887-196259/GAR 742,933 


HELSINKI UNIV. OF TECHNOLOGY, OTANIEMI (FINLAND). 
LAB. OF MINING ENGINEERING. 


ISBN-951-754-129-5 
Rock Dnillability 
PB87-199774/GAR 

TR-1/87 


Rock Drillability Study 2 
PB87-199774/GAR 
HIGH ALTITUDE OBSERVATORY, BOULDER, CO. 


Correlation between the IRAS (infrared Astronomy Satel- 
Be RAE a So» TED enaias Cae ental 


Atomic Hydr: Horn wy in the Outer Galaxy. 
N87-24281/4/GAR 742,306 


HONEYWELL, INC., BLOOMINGTON, MN. PHYSICAL 
SCIENCES CENTER. 


742,805 


742,805 


Thin-Film 
(AFOSR-TR-87-0770) 
AD-A181 445/8/GAR 


Circuits Research Program. 


743,064 


Optical Processor for Expert System Execution. 
(AFOSR-TR-87-0690) 
AD-A181 833/5/GAR 742.926 


HONEYWELL, INC., MINNEAPOLIS, MN. 
Deluge Sprinkler System Timed interval Operation Addi- 
tion, 
AD-P005 355/3/GAR 
HONEYWELL, INC., MINNEAPOLIS, MN. DEFENSE 
SYSTEMS Div. 


744,155 


Ordnance industry Safety Problems: They Can't Be 
Solved Alone 


AD-P005 376/9/GAR 743,494 


HOOFDGROEP MAATSCHAPPELIJKE TECHNOLOGIE 
TNO, DELFT (NETHERLANDS). 
TNO/P-87/007 
Morton Arboretum 
cedures to Evaluate the 


: Earthworm Bioassay Pro- 
xtent of Aerially Dispersed 
Lead and Cadmium in an Urban Arboretum, 
AD-A181 624/8/GAR 


743,312 
TNO/R-86/ 199 
Mussel Watching in the Buffalo River. Times Beach and 
Lake Erie, 
AD-A181 627/1/GAR 
TNO/R-86/220 
enaenaey Inventory of Planktonic and Benthic Orga- 
nisms at Times Beach: Short Communication, 
AD-A181 436/7/GAR 
TNO/R-87/15 
WES-TNO Contaminant Mobility Research 
AD-A181 625/5/GAR 
TNO/R-87/023 
Proceedings of the Contaminant Mobility Work Group 
Held in Buffalo, New York on 13-17 May 1985. 
AD-A181 626/3/GAR 
HOUSTON UNIV., TX. 
Statistical Study of Mercurian Crater Classes Applied to 
the Emplacement of the intercrater Plains. 
N87-23502/4/GAR 
HOWARD UNIV., WASHINGTON, DC. 
On Recovering Functions from Noisy Data 


CA-18 VOL. 87, No. 19 


743,390 


743,370 


743,372 


743,692 


742.166 


CORPORATE AUTHOR INDEX 


(ARO-21235. 10-MA-H) 
AD-A181 514/1/GAR 


Chemical Separation of Water Samples, 
(USGS/G-898-02) 
PB87-202438/GAR 
HOYA OPTICS, INC., FREMONT, CA. 
UCRL-19828 
of Platinum Alloys for Melting of inclusion 


oo Laser Glass: Final Report. 
DE87008160/GAR 


UCRL-15891 
GSGG Edge Cladding Development: Final Technical 
DE87008163/GAR 744,260 

UCRL-15895 
Research 


Effi of 
DES 7008161/ 
UCRL-15896-Rev. 


Low Loss Laser Glass: Final Report. 
DE87008162/GAR 


HUGHES AIRCRAFT CO., EL SEGUNDO, CA. 
TECHNOLOGY Div. 


AD-P005 413/0/ 


743,614 


743,414 


744,257 


\ Pumping 
Laser Glass: Final Report 
744,258 


744,259 


of Monopole-Siot Elements, 
743,031 


HUMAN NUTRITION INFORMATION SERVICE, 
HYATTSVILLE, MD. SURVEY STATISTICS BRANCH. 
Continuing Survey of Food Intakes by Individuals (CSFII): 
a 


1 
(OBDATDE/MT-87/006) 
P687- 197141/GAR 743,710 

Quatet® Qovey of Food Intakes by Individuals (CSFIl): 
pa Fy Intake Data for Low Income Women 
heir Children 1-5 Years of Age, 1985. 
{USOA/OFIMT 87/008) 
PB87-197158/GAR 


USDA (United States 


oe oy Nutrient 
ry Base for Standard ence, Full Version, Release 
{USDA/DF/MT-87/007) 


PB87-208195/GAR 742,071 
USDA (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Release 5, Supple- 


ment. 
(USDA/DF/MT-87/008) 
PB87-208203/GAR 742,072 


Data Base tor Standard Reference, Asbrevatea Version. 
Release 6. 


(USDA/DF/MT-87/012) 
PB87-208211/GAR 


oe ae 
ben atin Sh Ranta ror 


6 ( + bn 
(USDA/DF/DK-87/009) 
P887-208229/GAR 742,074 
USDA (United States Department of Pomme 4 Nutnent 
ie Release 5, Supplie- 
ment (for Microcomputers). 
(USDA/DF/DK-87/01 1) 
PB87-208237/GAR 
USDA (United States 
Data Base for Standard 


Release 6 (for 
(USDA/DF/OK-87/010) 
PB87-208245/GAR 


RESEARCH ORGANIZATION, 


743,711 


742,073 


) Nutrient 
i= 


742,075 


e) Nutrient 
eviated Version, 


742,076 

HUMAN RESOURCES 

ALEXANDRIA, VA. 
Development of a Model of Soldier Effectiveness: Re- 
transiation Materials and Results. 


(ARI-RN-87-29) 
AD-A181 832/7/GAR 741,908 
IBM ALMADEN RESEARCH CENTER, SAN JOSE, CA. 
Ree Gaeh Gene & and Other Applica- 
Frequency lori 
tions of Persistent ‘al Hole-' mn 
AD-A181 482/1/GA\ 744,246 


TR-12 
Frequency Domain Optical Storage and Other Applica- 
tions of Persistent ‘ai Hole-Burning. 
AD-A181 482/1/GA 744,246 


IBM THOMAS J. WATSON capreenrent CENTER, 
YORKTOWN HEIGHTS, NY. 
Numerical _—-* for Stiff Ordinary and Elliptic Partial 
Differential Equa 
(AFOSR- TRB? 778) 
AD-A181 407/8/GAR 743,612 


A Bird's Eye View on the Evolution of Semiconductor Su- 
perlattices and Quantum Wells 
(ARO-23134. 1-PH) 
AD-A181 513/3/GAR 

tT RESEARCH INST., CHICAGO, IL. 
Determination of the Chronic Mammalian ae 
Effects of RDX. Twenty-Four Month Chronic Toxicity/ 
cinogenicity Study of Hexahydro-1.3,5-Trinitro-1,3,5-Tna- 
zine (RDX) in the B6C3F1 Hybrid Mouse. Phase 6 
Volume 1 
AD-A181 766/7/GAR 


ILLINOIS ASSOCIATION OF RECYCLING CENTERS 
POLICY, CRYSTAL LAKE. 


Recycling in Illinois: Survey Results and Analysis, 


744,312 


743,800 


(1L/ENR/RE/EA-87/07) 
PB87-199691/GAR 


ILLINOIS DEPT. OF ENERGY AND NATURAL 
RESOURCES, SPRINGFIELD. BUILDING 
SECTION. 
IL/ENR/BE-87/02 
Illinois State Buildings Energy Expense Study FY86 and 
Projected FY87-90, 
PB87-206322/GAR 743,161 


CHEMICAL ENGINEERING. 


CONF-860229-1 

Design and Control of Tubular Autothermal Reactor: An 

Evolutionary . 

DE87006921/ 742,729 
ILLINOIS STATE WATER SURVEY DIV., CHAMPAIGN. 

Well Construction and Purging Effects on Ground-Water 

Sampies. 

(EPA/600/J-86/373) 

PB87-203360/GAR 742,787 


Fluorometric Determination of Hydrogen Peroxide in 
Groundwater. 

(EPA/600/J-87/041) 
PB87-203436/GAR 


ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
ELECTRICAL ENGINEERING AND COMPUTER 


Results of Optimization of Yagi-Uda Arrays of Shaped Di- 

AD-P00S 422/1/GAR 743,038 
ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
PHYSICS. 


743,951 


CONF-8606 157-4 
Ordered Many-Electron Motions in Atoms and X-Ray 


Lasers. 
0E87004731/GAR 744,372 


Collisional & Nonlinear Radiative Processes for Develop- 
ment of Coherent UV & XUV Sources. 
(AFOSA-TR-87-0722) 

AD-A181 341/9/GAR 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DOE/PC/70782-8 
Electron Spin of Coal Molecular Structure by 


Mapping of 
aw poceaey A Double Resonance): 
Desvooes?a/ AR 


DOE/PC/70782-11 
Electron Spin 
— (Elecron Nu cad 

echnical 
DE87008390/ GAR 

PPPL-2414 
Plasma Transport in a Compact ignition Tokamak. 

DE87008068/GAR 744,261 


Mechanisms for the Circular Polarization of 
OH Masers in Star-Forming Regions bp ny = 


a Fields. 
N87-24277/2/GAR 742,302 


Large Scale Dissociation of Molecular Gas in the Sprial 

Arms of M51. 

N87-24311/9/GAR 742,396 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
CHEMICAL ENGINEERING. 


742,684 


743,227 


of Coal Molecular Structure by 
Oeuste Nesenancey Ganteny 


742,749 


DOE/PC/70801-T10 
Thermodynamic Properties for Supercritical Coal Conver- 
sion: Quarterly Progress Report, 1/1/87-3/31/87. 
De87008186/ GAR 743,174 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
CHEMISTRY. 
DOE/PC/80510-6 
ate Gee a te for Coal Analy- 
ess Report for Period of December 
16. ipeeaMerch 1 


. 1987 
0E87008185/GAR. 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
ELECTROMAGNETIC COMMUNICATION LAB. 
Mutua! Admittance between Slots in Cylinders of Arbitrary 
Cross Section Shape 
AD-P005 405/6/GAR 743,023 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
ELECTROMAGNETICS LAB. 


743,224 


Proceedings of the Antenna Applications S) 
Heid in Urbana, Illinois on 17-19 September 
Volume 1, 
(RADC-TR-87-10-VOL-1) 
AD-A181 536/4/GAR 


Proceedings of the Antenna Applications 
Held in Urbana, Illinois on 17-19 September 
Volume 2, 
(RADC-TR-87-10-VOL-2) 
AD-A181 537/2/GAR 


Wide-Band, Double-Tuned Microstrip Elements, 
AD-P005 401/5/GAR 743.020 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. NEWMARK 
CIVIL ENGINEERING LAB. 


Development of Mechanistic Flexible Pavement Design 
Concepts for the Heavyweight F-15 Aircraft 
(AFESC/ESL- TR-86-32) 

AD-A181 596/8/GAR 


1986. 


743,011 


1986 


743,012 


744,535 





ILLINOIS UNIV. AT URBANA-CHAMPAIGN, SAVOY. INST. 
OF AVIATION. 
Effects on Pilot Performance of Antiemetic Drugs Admin- 
istered and in Combination. 
(USAF SAM.-TR-85-99) 
AD-A181 549/7/GAR 


IMPACT ASSESSMENT, INC., LA JOLLA, CA. 
Sociocultural/Socioeconomic Organization of the Bristol 
Bay: Regional and ee ele Analyses. Social and Eco- 


nomic Studies Pr echnical Report Number 103. 
(MMS/AK/TR- 103, 
742,565 


743,724 


PB87-207098/GAR 
IMPERIAL COLL. OF SCIENCE AND TECHNOLOGY, 
LONDON (ENGLAND). 

Rationalizing Vicar within a TAE (Ti ye ep te 

tions Executive) Framework: Some Pr 


N87-23165/0/GAR 


ae infrared 
N87-24328/3/GAR 


Evidence for Extended iR Emission in 
NGC2798 and NGC6240 
N87-24368/9/GAR 742,393 


— COLL. OF  oepr oF AND TECHNOLOGY, 
ONDON DEPT. MECHANICAL 
ENGIMEENING 
TS011/84 
Research into an On-Line Device for Monitoring Contami- 
nation in Fluids Using Ultrasonic Techniques. 
(ORIC-BR-96 168) 
AD-A181 597/6/GAR 
INDIAN INST. OF TECH., NEW DELHI. 
Turbomachine Blade Vibration. 
N87-23621/2/GAR 
INDIAN ORDNANCE FACTORY, POONA. 


Accident-Prone Risk-Factors in the Production of Pyro- 
technic Ammunitions and Preventive Measures 
AD-P005 311/6/GAR 


INDIANA UNIV. AT BLOOMINGTON. DEPT. OF 
CHEMISTRY. 


742,596 


Spectroscopy. 
742,353 


(infrared) 


743,512 


742,834 


744,139 


UCRL-15728 
Feasibility Study for the Analysis of Carbonate and Clay 
in Solid and Rock Sampies. none 


DE87006692/GAR 
INDUSTRIEANLAGEN-BETR' LLSCHAFT M.B.H., 
OTTOBRUNN (GERMANY, F.R.). 


Ada (Tradename) Compiler Validation Summary Report: 

TeleSoft TeleGen2 E68, Version 3.11. Host: MicroVAX Ii, 

a Motorola 68020, 68010 Tektronix 8540 (M68010 
Pi 


U), 
AD-A181 416/9/GAR 


Manned Air to Air Combat Simulation. 
N87-23648/5/GAR 


742,985 
742,034 
INDUSTRIEANLAGEN-BETR' LLSCHAFT M.B.H., 
OTTOBRUNN (GERMANY, F.R.). HAUPTABT. FESTIGKEIT, 
KONSTRUKTION UND WERK: 


Performance Improvement of Airborne Weapon Systems 
Methods, Scope and Limitations. 
N87-22665/0/GAR 741,984 


INNOVATIVE TECHNOLOGY LABS., RICHLAND, WA. 


DOE/CE/15207-T6 
Energy Sa Pump and Pumping System: Final Report. 
DE87007739/GAR 743,510 


INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
METEOROLOGIE UND GEOPHYSIK. 

Elementary Valley Wind Model. 

N87-23075/1/GAR 742,454 


INSPECTORATE OF ARMAMENT FOR EXPLOSIVES AND 
PROPELLANTS, SAINT-CLOUD (FRANCE). 
Six Years Practice in the Enforcement of the New French 
Explosive Safety R 
AD-P005 314/0/GA 743,750 


INSTITUT FRANCO-ALLEMAND DE RECHERCHES, SAINT- 
LOUIS (FRANCE). 
ISL-CO-233/86 

Spectroscopic Measurements in the Exhaust Flow of a 

7.62 mm Rifle Using Propeliants With and Without Chem- 
ical Flash Suppressants., 
PB87-200622/GAR 


ISL-R-122/86 
Numerische Simulation des Durchschiags Platten (Nu- 
merical Simulation of Thin-Plate Perforation) (Simulation 
Numerique de la Perforation de Plaques Minces), 
PB87-200473/GAR 

INSTITUTE OF GAS TECHNOLOGY, CHICAGO, IL. 
Biological Gasification of Renewable Resources. Annual 
Report March 1984-February 1985. 
(GRI-85/0151) 

PB87-210696/GAR 


INSTITUTE OF METEOROLOGY AND WATER 

MANAGEMENT, KRAKOW (POLAND). KRAKOW Div. 
Effect of the Tatra Mountains, Poland. on the Atmospher- 
ic Precipitation and Air Humidity during the Northern and 
Southern Air Flow 
N87-23094/2/GAR 


INSTITUTE OF METEOROLOGY AND WATER 
MANAGEMENT, ZAKOPANE (POLAND). 
influence of Orography on the Temperature and Wind 
Regime in the Mountains. 


744,208 


744,207 


743,243 


742.489 


CORPORATE AUTHOR INDEX 


N87-23085/0/GAR 
INSTITUTE OF MOTHER AND CHILD, WARSAW 
(POLAND). 


742,483 


Developmental and Teratogenic Effects of 2450 MHz 
Microwaves in Mice. 
(FDA/CORH-87/44, DHHS/PUB/FDA-87-8271) 
PB87-200598/GAR 

INSTITUTO NACIONAL DE METEOROLOGIA, MADRID 


ae 
Cierzo: Northwesterly Wind Along the Ebro Valley, Spain, 
as a Mesoscale Effect Induced on the Lee of the Pyr- 


N87-23083/5/GAR 


Mistral-Tramuntana Shear Line. A Satellite Observation. 
N87-23084/3/GAR 742,482 


INTEGRAL TECHNOLOGIES, INC., WESTMONT, IL. 


DOE/AL/33183-T1 
Multidimensional Modeling of Convective Heat Transfer 
with Application to I.C. Engines: Technical Progress 
DE87002939/GAR 742,851 

INTERNATIONAL AIR TRANSPORT ASSOCIATION, 

MONTREAL (QUEBEC). FLIGHT OPERATIONS SERVICES. 
Cockpit Resource Management Training. 
N87-22647/8/GAR 742,531 

INTERNATIONAL BANK FOR RECONSTRUCTION AND 

DEVELOPMENT, WASHINGTON, DC. 

“Finanong Health 
Health Services in Developing Countries: An 


agence ex elon GAR 743,445 


ae 


Sarees amt Smet, Pie en ey. 
PB87-204053/GAR 


“oes —s 


Systems in Sub-Sanar 


won. BANK/DP-5 
Ls wer wd in Latin America: Effects on Poverty. 
Peer, 204053/GA\ 742,636 
WORLD aiaaline 
Safe Motherhood Initiative: Proposals for Action. 
PB87-204046/GAR 
INTERNATIONAL CUSTOMS TARIFFS BUREAU, 
BRUSSELS (BELGIUM). 
Oa. 14-12-SUPPL-1 
European Economic Community (E.E.C.): International 
Customs Journal, 12th Edition, Year 1987-1988. Supple- 


ment 1. 
PB87-205472/GAR 742,641 
“eto 


(Arab Republic of): international Customs Journal. 
Edition, Year 1986-1987. 
742,642 


PB87-205605/GAR 
INTERNATIONAL FEDERATION OF AIR LINE PILOT 
ASSOCIATIONS, EGHAM HUMAN 

PERFORMANCE 


742,560 


Remedial Training: Will CRM (Cockpit Resource Manage- 
veryone. 


ment) Work for E: 
N87-22646/0/GAR 


INTERNATIONAL TRADE ADMINISTRATION, 
WASHINGTON, DC. 


U.S. Manut at a Crossroads: Surviving and Pros- 


penng in a More Global Economy, 
7-196770/GAR 742.640 
IOWA STATE UNIV., AMES. ASTRONOMY PROGRAM. 


Cloud Fluid Models of Gas Dynamics and Star Formation 
in Galaxies. 
N87-24329/1/GAR 742,354 
1OWA STATE UNIV., AMES. DEPT. OF CHEMISTRY. 
_—- of Radiolabeled Mycotoxins. 
A181 336/9/GAR 743,796 


IOWA STATE UNIV., AMES. DEPT. OF MECHANICAL 
ENGINEERING. 


Recent 
N87-23820/0/GAR 
IOWA UNIV., IOWA CITY. 


Some Dynamical a Ly Very Strong Double 
Layers in a Triple Plasma Devic: 
N87-23315/1/GAR 744,293 


742,530 


in Vehicle Dynamics. 
744,548 


New Hydrodynamic Analysis of Double Layers. 
N87-23319/3/GAR 


M. tospheres of the Outer Planets 
N87-24248/3/GAR 


ISRAEL MILITARY INDUSTRIES, TEL-AVIV. 


Manutacture and Storage of Lead Azide by a Computer 
ated System. 
AD-P005 375/1/GAR 


ITALIAN AIR STAFF, ROME. 
Some Development Trends in Light Ground Attack Av- 


craft 
N87-22666/8/GAR 


744,297 


742,281 


744,170 


741,985 


JET PROPULSION LAB., PASADENA, CA. 


JAPAN AIR LINES CO. LTD., TOKYO. 


Optimum Culture in the Cockpit. 
N87-22643/7/GAR 742,527 


JAPANESE NATIONAL RAILWAYS, TOKYO. RAILWAY 
TECHNICAL RESEARCH INST. 


Quarterly Reports of Railway Technical Research insti- 
tute, Vol. 27, No. 4, December 1986 
P887-198255/GAR 
JAYCOR, VICKSBURG, MS. 
Response of Concrete Gravity Dams to Strong 
e- Induced Ground Motion 


Earthquak: 
(WES/TR/SL-87-7) 
AD-A181 616/4/GAR 742,775 


JEFFERSON MEDICAL COLL., PHILADELPHIA, PA. DEPT. 
OF MEDICINE. 


744,544 


Therapeutic Approaches to the Treatment of Botulism. 
AD-A181 603/2/GAR 
JET PROPULSION LAB., PASADENA, CA. 
DOE/CS/66001-9 
ECUT: Energy Conversion and Utilization T 


_ Project: Annual Report, FY 
DE87005233/GA' 
DOE/ET/29372-5 


DEBv00ss177GA 


743,727 


149.291 


tions of Fiber Optic Sensors. 
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NATIONAL BUREAU OF STANDARDS (IMSE), 
GAITHERSBURG, MD. METALLURGY Div. 
NBSIR-87/3574 
Wear Due to Printing Inks 
PB87-210225/GAR 744,214 
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PB87-201737 743,588 


ee ee ee ene, 
GAITHERSBURG, MD. REACTOR RADIATION Div. 


of Individual 
Estimates in Least 


Reflections on the — of Pa- 
rameter Squares 
PB87-193553 


. 744,335 


Neutron Powder Diffraction Study and Physical Char: 
terzaton of Zeolite DAHO Deep-Bed Celcined at 773 
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PB87-191219 742,752 
NATIONAL a Ag STANDARDS (NEL), 
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NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
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HEALTH, CINCINNATI, OH. HAZARD EVALUATIONS AND 
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Abstracts. 
0E87007692/GAR 


CONF-870584-1 
Fiber Optic Refrigeration Cycle Monitor. 
DE87006632/GAR 


CONF -870588-1-Dr ane 
I Atom Location U: ial- ——_ 
DES 7007658/GAR _ 744,322 


CONF -8609266-1-Vugraphs 
Remote Maintenance for the Compact ignition Tokamak 
DE87005510/GAR 


743,997 
CONF -8703100-2 
Data Base on Animal Mortality. 
DE87007733/GAR 
CONF -8703100-3-Vugraphs 
Nagasaki Reinforced Concrete Building Dose Calcula- 


tions. 
DE87007374/GAR 


DOE/EA-0257 
Environmental Assessment: Continuous Electron Beam 
Accelerator —_ Newport News, Virginia. 
DE87007730/GAI 


EPRI-NP-4970 
Utility Guidelines for Reactor Noise Analysis: Final 


Report. 
0DE87006955/GAR 
ORNL/CON-213 
Heating Energy Measurements of Unoccupied 
Family Houses with Attics Containing Radiant Barriers. 
DE87007803/GAR 742,608 
ORNL/M-325 
) ane mere Assessment: Continuous Electron Beam 
Accelerator —_. Newport News, Virginia. 
DeereoTraO/GN 
ORNL/M-326 


Ninth Symposium on Biotechnology for Fuels and Chemi- 
cals Held at Boulder, CO. on 5 May 1987: Program and 


Abstracts 
0DE87007692/GAR 


ORNL/M-334 
Feasibility Assessment of the Potential for Occupational 
Exposure Assessment and &; Studies of a 
ee Oe Cancer Risk tom Sipeewe to Extremely Low 
requency Electromagnetic Fields. 
0DE87008440/GAR 

ORNL/Sub-79-24712/4 
Engineering Field Evaluation of the Westinghouse/DOE 
Dual-Stroke Advanced Electric Heat Pump 


744,051 
744,418 


744,003 


744,004 


743,716 


742,649 


| SF sub 6 for 
/HGPR 


743,211 


743,252 


743,777 


743,775 


744,420 


744,049 


744,420 


743,211 


743,758 





0E87007804/GAR 


CRP Bute Oo 90458/1 
Energy and oe Efficiency Alternatives for Electric 
cial Buildings. 


Des70br ree GAR GAR 


ORNL/TM-9385 
ORNL (Oak Ridge National Laboratory) Direct Purchase 
information System (DPIS): User's Manual. 
0E87008545/GAR 


ORNL/TM-10194 
—e 


743,256 
742,607 


741,872 


of Thermal and Flywhee! Energy Storage in 
Nuclear Burst Power Systems. 

Crptng Rucear 8 

ORNL/TM-10261 
Demonstration of the lodine and NO/sub X/ Removal 
Equipment Test Facility. 
0DE87007884/GAR 

Opa /Te 10888 ‘ ent 

amic Technology for Advanced it Engines Project: 

a Progress Report for April Through Septem- 
DE87008538/GAR 742,854 

ORNL/TM-10310 
oa ae and Isotope Exchange from Dense 
DE87007835/GAR 744,006 


ORNL/TM-10311 
Resource Conservation and oe Act (RCRA) New- 


Sane Training Manual for the Operations 
RCRA Personnel. 
0E87007881/GAR 


ORNL/TM-10320 
Success or Failure of Management Information Systems: 
A Theoretical Approach. 
DE87007802/GAR 
ORNL/TM-10323 
Gaussian Elimination with Partial Pivoting and Load Bal- 
a on a Multiprocessor. 
DE87007784/GAR 742,957 
ORNL/TM-10341 
Evaluation of Selected Detector Systems for Products 
Formed in the Atmospheric Hydrolysis of Uranium Hexa- 


fluoride 
0E87007800/GAR 
ORNL/TM-10351 


743,274 


743,378 


741,871 


E with an Unusual Cycle. 
DE87007788/GAR 
ORNL/TM-10383 
LU Factorization Algorithms on Distributed-Memory Multi- 
processor Architectures. 
58 7007794/GAR 
ORNL-6090/V5 
Collisions of Carbon and Oxygen lons with Electrons, H, 
H sub 2 and He: Volume 5. 
DE87007880/GAR 
ORNL-6204 
Comparison of Costs and Benefits for OC and AC Trans- 


mission 
0E87007831/GAR 
ORNL-6347 
Chemical Hazard information Profile of Triphenyl Phos- 
phite 
DE87005378/GAR 743,804 
ORNL-6351 
Motor Vehicle MPG and Market Shares Report: Model 
Year 1986. 
DE87007836/GAR 742,629 


ORNL-6358 
Metals and Ceramics Division (Oak Ridge National Labo- 
a Progress Report for Period Ending September 30, 
1986 


0DE87008548/GAR 743,531 


ORNL-6365 
Use of a DBMS (Data Base Management System) to Aid 
in the Software Conversion Process. 
DE87007883/GAR 742,959 


744,422 


743,130 


OAK RIDGE NATIONAL LAB., TN. FUSION ENERGY Div. 


CONF-870538-1 
Eternal Triangle: Author, Editor, Reader 
DE87000883/GAR 


OAK RIDGE NATIONAL LAB., TN. METALS AND 


743,487 


CERAMICS DIV. 


ORNL/MC-86/2 
Technical Literature Reference Guide and Professional 
Activities of the Metals and Ceramics Division (Oak Ridge 
National Laboratory), April 1, 1986 Through June 30. 


1986 
0DE87007696/GAR 743,530 
OAKLAND UNIV., ROCHESTER, Mi. DEPT. OF 


CHEMISTRY. 


DOE/ER/60455-1 
Mechanisms for Radiation Damage in ONA 
0E87008311/GAR 
OBSERVATOIRE DE PARIS-MEUDON (FRANCE). 
Extragalactic OH masers in Strong IRAS (infrared 
Astronomy Satellite) ces 
N87-24353/1/GAR 742.378 
OBSERVATORIO ASTRONOMICO NACIONAL, ENSENADA 
(MEXICO). 
VLA Continuum Observations of Barred Spiral Galaxies 


743.779 


CORPORATE AUTHOR INDEX 


OREGON GRADUATE CENTER, BEAVERTON. DEPT. OF APPLIED 


N87-24333/3/GAR 742,358 


OBSHCHESOYUZNY! GOSUDARSTVENNY! KOMITET 
SSSR PO GIDROMETEOROLOGI! | KONTROLYU 
PRIRODNO! STREDII, MOSCOW. 
= Sea interaction over the Mediterranean Sea om | 
the Alpine Experiment (ALPEX) Special Observing Pi 
N87-23073/6/GAR 
ODETICS, INC., ANAHEIM, CA. 
Control System for a Robotic Howitzer. 


(ARF: -87008) 

AD-A181 366/6/GAR 
OESTERREICHISCHEN ARBEITERKAMMERTAGES, 
VIENNA. INST. FUER WIRTSCHAFT UND UMWELT. 

NP-7751730 

ay Sees - ae Cn © Se ee 

of the Public Utilities - the Transferability of the 

US Models to Austria (‘Tennessee Valley Authority’). 

r thchin ae 743,147 
OFFICE NA D'ETUDES ET DE RECHERCHES 
REROSPATIALES. 1 PARIS (FRANCE). 

Simulation d'Une Systeme integre de Commandes de Vol 

et de Conduite de Tir Canon Air-Sol (Simulation of an in- 

tegrated = Control System during Air-to-Ground 


Gunnery Attack) 
N87-22672/6/GAR 741,991 


OFFICE OF NAVAL RESEARCH, LONDON (ENGLAND). 
ONAL-7-009-C 
Molecular 


Techniques ( 
20-21 
AD-A181 335/1/GAR 


ONAL-7-010-C 
International on Microwave Signatures and 
Remote Sensing Held in Gothenburg (Sweden) on 19-22 


— 1987 
AD-A181 334/4/GAR 743,987 


ONAL-7-011-C 
Rereas' Pruntat Settee teeing tstep Heed in Won 
wey Bg (51st) Held in West 
cannon March - 4 April 1987 
AD-A181 338/5/GAR 744,242 
a 7-012-R 
luid Mechanics at the Middie East Technical University 
a the Istanbul Technical University 
AD-A181 746/9/GAR 
ONAL-7-013-R 
Applied Material Science in Turkey. 
AD-A181 337/7/GAR 743,607 


OFFICE OF PERSONNEL MANAGEMENT, WASHINGTON, 
DC. WORKFORCE ANALYSIS AND STATISTICS Div. 
MW-68-17 
Federal Civilian Workforce Statistics: Biennial ion of 
Employment by Geographic Area, December 1984 
PB87-204111/GAR 
OPM/WASD/GEOG-84/1 
Federa! Civilian Workforce Statistics: Biennial A a of 
Employment by Geographic Area, December 1 
PB87- oat TIGA 90 01,916 
OFFICE OF RADIATION PROGRAMS, WASHINGTON, DC. 
EPA/520/1-84/011 
Federal Radiation Protection Guidance for Occupational 
Exposure: Response to Comments. 
PB87-206793/GAR 


EPA/520/1-86/010 
Final Rule for Radon-222 Emissions from Licensed Urani- 
um Mill T; - Economic Analysis. 
PB87-207437/GAR 743,366 


pee OF TECHNOLOGY ASSESSMENT, WASHINGTON, 


742,452 


744,210 


: Conference on Genetic Engineering 
A in London (United Kingdom) on 


743,682 


744,227 


741,916 


743,780 


OTA-BA-337 
New Developments in Biotechnology. 1 
Human Tissues and Cells. 
PB87-207536/GAR 
OTA-BP-BA-45 
New Developments in Biotechnology. 2. Background 
Paper--Public Perceptions of Biotechnology 
PB87-207544/GAR 743,691 
OTA-BP-H-33 
Children’s Mental Health: Problems and Services. Back- 
‘ound Paper 
7 - 207486/GAR 


OTA-F-325 
Integrated Renewable Resource Management for U.S. In- 
sular Areas 
PB87-205829/GAR 


OTA-F-330 
Technologies to Maintain Biological Diversity 
PB87-207494/GAR 

OTA-TET-332 
U.S. Textile and Apparel industry: A Revolution in 
Progress - Specia! Report 
PB87-196762/GAR 

OHIO STATE UNIV., COLUMBUS. 

NAS 1.26:181018 
Two-Dimensional Aerodynamic Characteristics of the 
AMES HI-120, Hi-8, and LOW-12 Airfoils 
(NASA-CR- 181018) 
N87-23589/1/GAR 


Star Formation and Spiral Structure in M81 


Ownership of 
743,690 


743,453 


743,981 


743,693 


743,502 


741,953 


N87-24294/7/GAR 
OHIO STATE UNIV., COLUMBUS. DEPT. OF 
PATHOBIOLOGY. 


742,319 


Port-Wine Nevus-Like 
Rhesus Macaca mulatta 
AD-A181 809/ 


OHIO STATE UNIV. RESEARCH FOUNDATION, 
COLUMBUS. 


Malformation in a 
743,715 


DOE/PC/81520-T1 


Period 
DE87003180/GAR 
OHIO UNIV., ATHENS. 
OU-TM-90 
Processor-Controlied Timing Module for LORAN-C Re- 
ceiver. 
N87-22616/3/GAR 742,007 
OU-TM-91 
Micro-Computer-Based System to Compute Magnetic 


Variation 
N87-22617/1/GAR 743,995 


OU-TM-92 
my Downloader and Other Utility Software for the 
DATAC Bus Monitor Unit 
N87-22618/9/GAR 742.965 
Investigation of Air Transportation Technology at Ohio 


Nev-22608/8/GAR 741,966 


Autonomous Terminal Access Communication 
(DATAC) System. 
N87-22610/6/GAR 742,005 
Data Transmission 


Fiber 
N87-22611/4/GAR 742,006 


LORAN-C Approach Considerations. 
N87-22612/2/GAR 741,967 


Satellite Surveying for a LORAN-C Nonprecision Ap- 
N87-22613/0/GAR 741,968 


Monitoring Concepts. 


Advanced 
N87-22614/8/GAR 741,969 


GPS (Global Positioning System) Antenna Designs. 
N87-22615/5/GAR 742,910 


OKLAHOMA STATE UNIV., STILLWATER. DEPT. OF 
CHEMISTRY. 


Studies of the intramolecular Dynamics of Mode! Polyato- 

mic Molecules. 

(ARO-22238. 13-CH) 

AD-A181 724/6/GAR 742,711 
OKLAHOMA STATE UNIV., STILLWATER. FLUID POWER 
RESEARCH CENTER. 


Report - 1978-July 1982 . 
GUMINES OFF 28-87) , 

PB87-203428/GAR 743,967 
OKLAHOMA STATE UNIV., STILLWATER. SCHOOL OF 
CHEMICAL ENGINEERING. 


Monitor. Final 


ag a 
Hydrotreatment Catalyst Activity Enhancement: Quarterly 
Report No. 14 tor tee Potiad November 1 1986 to Janu- 


31, 1987. 
87006802/GAR 743,168 
OF CHEMICAL 


OKLAHOMA UNIV., NORMAN. SCHOOL 
arene neelo peyote 
Sutipeet of Caen ae tate for Computation of 
pay ey Critical Flow Factors, and 
Other Properties for Wet, Sour Natural Gases, Sythetic 
Gases and Admixtures. Annual Report October 1985- 


ianreer0260) 


PB87-209987/GAR 743,242 
OLIN CORP., CHESHIRE, CT. OLIN RESEARCH CENTER. 
Semone of Hydrazine, 
AD- 339/7/GAR 
ONAN CORP., MINNEAPOLIS, MN. 
Grid Interconnection Performance Requirements and Cur- 
rent Practice Baseline Assessment. 


(GRI-87/0117) 
PB87-207429/GAR 


OREGON GRADUATE CENTER, BEAVERTON. 


Determination of the Low Work Function Planes of LaB6 
(AFOSR-TR-87-0631) 
AD-A181 269/2/GAR 742,691 


Emission Characteristics of the ZrO/W Thermal Field 
Electron Source 

(AFOSR-TR-87-0636) 

AD-A181 359/1/GAR 743,094 


OREGON GRADUATE CENTER, BEAVERTON. DEPT. OF 
APPLIED PHYSICS AND ELECTRICAL ENGINEERING. 


Angle-Resolved Auger Electron Emission from LaB6(001) 
with and without chemisorbed oxygen 

(AFOSR. TR-87-0633) 

AD-A181 657/8/GAR 742,708 


Low Work Function Emitter Electrodes for Advanced 
Thermionic Converters 
(AFOSR-TR-87-0632) 
AD-A181 658/6/GAR 


743,752 


743,126 


743,264 


October 1,1987 CA-35 





OREGON GRADUATE CENTER, BEAVERTON. DEPT. OF 
APPLIED PHYSICS AND ELECTRONIC SCIENCE. 
ae and Charactenzation of Rare Earth Hexabor- 
Materials. 
re . TR-87-0637) 
AD-A181 410/2/GAR 
OREGON STATE UNIV., CORVALLIS. CLIMATIC 
RESEARCH INST. 


744,308 


Enso Experiments with a Two-Level AGCM (Atmospheric 
Genera! Model) 
N87-23037/1/GAR 742,436 


OREGON STATE UNIV., CORVALLIS. COLL. OF 
OCEANOGRAPHY. 
Application of Flow Competence Evaluations to the As- 
Stresses. 


sessment of Flood-Fiow Velocities and . 
N87-23464/7/GAR 742,146 


OREGON STATE UNIV., CORVALLIS. DEPT. OF 
CHEMISTRY. 


Hydrospheric Trace Elements and Their Application i 
Pollutants. 


743,412 
OREGON a ee. CORVALLIS. SCHOOL OF 
OCEANOGRAPHY. 
DATA-122 
'e Casts during AIWEX (Arctic Internal Wave 
Experiment): A } 
AD-A181 764/2/GAR 744,089 
REF-86-7 
Microstructure Casts during AIWEX (Arctic internal Wave 
Experiment): A 
AD-A181 764/2/GAR 


OVERLAND ASSOCIATES, INC., BOULDER, CO. 
OAI-RP-1-VOL-1 
Reconnaissance 


744,089 


AD-A181 354/2/GAR — 
OWENS VALLEY RADIO OBSERVATORY, PASADENA, CA. 
Far-intrared Properties of Optically-Selected Quasars and 


Seytert . 

N87-24371/3/GAR 742,396 
OXFORD UNIV. (ENGLAND). 

of Le Coupled = 4 Circulation 

Model) Suitable Modelling itudies in 

N87-23055/3/GAR age 744,092 
PACIFIC AIRFIELD TECHNOLOGY CO., VENTURA, CA. 

Desktop Computers and Explosive Safety, 

AD-P005 309/0/GAR 


PAN AMERICAN WORLD AIRWAYS, INC., SAN 

FRANCISCO, CA. 
Pan American World Airways Flight Training: A New Di- 
rection. Flight Operations Resource . 
N87-22641/1/GAR 742,525 

PARIS-6 UNIV. (FRANCE). 
Spectroscopie Resolue dans ie Temps en Regime Fem- 
toseconde dans les day my (Spectroscopy Re- 
—_ in Femtosecond Time Regime in Semiconduc- 


lors). 
PB87-194759/GAR 744,336 


PAVEMENT CONSULTANCY SERVICES, INC., COLLEGE 
PARK, MD. 
Pertormance of Cracked and Seated Rigid Airport Pave- 
ments 
(OOT/FAA/PM-87/4) 
AD-A181 622/2/GAR 
PEDA CORP., PALO ALTO, CA. 
in Aerodynamic Simulation with 


744,137 


744,536 


it Patched 
(AF OSR-TR-87-0782) 
AD-A181 512/5/GAR 744,226 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF ASTRONOMY. 


Starburst Galaxies 

N87-24319/2/GAR 742,344 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF CHEMISTRY. 


Synthesis and Molecular Structure of Methylsilane - and 
Methyisiloxane-Cyciotriphosphazenes. 
(AFOSR-TR-87-0763) 

AD-A181 317/9/GAR 742,758 


Quaternized Cyclic and Polymeric Phosphazenes 
and Their interactions with Tetracyanoquinodimethane 
(AFOSA-TR-87-0764) 

AD-A181 517/4/GAR 742.761 


Synthesis of Polyphosphazenes Bearing Covailently 
Linked Copper anine Units 
(AFOSR-TR-87-0762) 

AD-A181 525/7/GAR 742.762 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF MATERIALS SCIENCE AND ENGINEERING. 


Chemisorption, Reaction and Desorption Studies of Coal 
Chars in Steam, Oxygen and Carbon Dioxide. Annual 
R January-December 1986, 

(GRI-87/0036) 

PB87-207403/GAR 743.188 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF MINERAL ENGINEERING. 


Sensitive Ground-Fault Protection for Mines. Phase 2 
Direct-Current Utilization 


CA-36 VOL. 87, No. 19 


CORPORATE AUTHOR INDEX 


(BUMINES-OFR-29-87) 
PB87-203410/GAR 


PENNSYLVANIA STATE UNIV., 
OF STATISTICS. 


743,966 
UNIVERSITY PARK. DEPT. 


TR-72 
Affine invariant Bivariate Version of the Sign Test. 
AD-A181 560/4/GAR 743,638 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. INST. 
FOR RESEARCH ON LAND AND WATER RESOURCES. 
7 Run F Regional E Activity f 
lun Forecasting of | Economic ity for 
Use in Water Resource Project Evaluations. 
(BU-REC-B-114-PA-(1)) 
PB87-201059/GAR 
PENNSYLVANIA UNIV., PHILADELPHIA. 
TR-3 


Direct Access Soates Position in Visual Memory. 2. 
Visual Location 


AD-A181 493/8/GAR 742,594 


my Toward an Empirical Evaluation of Robust Regres- 
sion Applied to Reaction-Time Data. 
AD-A181 328/6/GAR 742,545 


Direct Access by Spatial Position in Visual Memory. 1. 
poy ote Findings. 
A181 330/2/GAR 


PENNSYLVANIA UNIV., PHILADELPHIA. DEPT. OF 
CHEMISTRY. 


743,975 


742,593 


mee 1 
of Vibrationally Excited Polyatomic 
the 


PEOPLE EXPRESS AIRLINES, INC., NEWARK, NJ. 
Cockpit Resource Management Training at People Ex- 
N87-22639/5/GAR 742,523 
PERSONNEL DECISIONS RESEARCH INST., 
MINNEAPOLIS, MN. 


a ti Military Recruiter Effectiveness: A Literature 


(ARI- APUAN-87-23) 
AD-A181 830/1/GAR 741,906 
PHYSICAL RESEARCH LAB., AHMEDABAD (INDIA). 
Experimental Observation of lon-Acoustic Double Layers 
in Laboratory Plasma. 
N87-23318/5/GAR 
PINE BLUFF ARSENAL, AR. 
Improved Mixing, Granulation and Drying of Highly Ener- 
| x a 
321/5/GAR 744,143 
PIRA, LEATHERHEAD (ENGLAND). 
ED-91/54 


mote Fuel 
Melting Furnace by 
Burners. Final +: 
DE87751844/GA 
ED-92/138 
Automatic 
Final Report. 
DE87751845/GAR 


ED-97/175 
Optimisation of Energy Utilisation on Ladie Pre-Heating 
Sao S © eee As Ee Sep. 


inal Report. 
De87781043/GAR 
as yy 
Oxygen with a 
Reduce Fi Energy in 
DE87751843/GAR 
PITTSBURGH UNIV., PA. 
DOE/ER/45131-4 
pe of Pattern Formation at Liquid Interfaces: Final 
Report for the Period August 1984-December 1986. 
DEB 70075407 GAR 744,229 


Sputter Alteration of Regoliths of Outer Solar System 
Bodies. 


N87-23434/0/GAR 742,119 
PITTSBURGH UNIV., PA. DEPT. OF CHEMICAL AND 
PETROLEUM ENGINEERING. 

DOE/PC/42302-T5 


Use of Surfactants in Fine Coal Dewatering: Volume 1 
DE87006831/GAR 743,203 


PITTSBURGH UNIV., PA. DEPT. OF GEOLOGY AND 
PLANETARY SCIENCE. 
Atlas of Reflectance Spectra of Terrestrial, Lunar and 


Meteoritic Powders and Frosts from 92 to 1800 nm. 
N87-23427/4/GAR 743,908 


Bidirectional Reflectance Spectroscopy 
N87-23433/2/GAR 742,118 


Preliminary Analysis of the Mariner 10 Color Ratio Map of 
Mercury 
N87-23439/9/GAR 

PLANETARY SCIENCE INST., TUCSON, AZ. 


Accumulation of Solid Bodies in the Solar Nebula 
N87-23384/7/GAR 742,237 


Collisional and Dynamical Processes in Moon and Planet 
Formation 


744,296 


in an Aluminium Reverberatory 
sing High Velocity Heavy Fuel Oil 


743,308 


Control with Personnel input Facility. 
742,613 


743,563 


Carbon Content Shale Clay to 
kmaking. Final Report 
743,532 


742.124 


N87-23387/0/GAR 742,269 
Experimenta! Studies of Collision and Fragmentation Phe- 


nomena. 
N87-23494/4/GAR 743,924 
poy A ad Cratering Processes on Asteroids, Satellites, 


and Plai 
N87- 23499/3/GAR 742,163 


pmo of Early intense Cratering and Possible Satura- 
ff 


tion Effects. 
N87-23503/2/GAR 
POLISH ACADEMY OF SCIENCES, WARSAW. 
REPT-43/ 1986 
Retardation Effect in Fatigue Crack Growth under Sta- 


tionary Stochastic L 
N87-23999/2/GAR 743,576 


POOL ENGINEERING, INC. 
DOE/BP/39226-T2 
pm ol County Energy Conservation and Resource Plan: 
Report. 
DE87007424/GAR 743,138 
PRATT AND WHITNEY AIRCRAFT GROUP, EAST 
HARTFORD, CT. 


742,167 


NAS 1.26:179594 
Life Prediction and Constitutive Models for Engine Hot 
Section Anisotropic Materials. 
(NASA-CR- 179594) 
N87-23622/0/GAR 

PWA-5968-47 
Life Prediction and Constitutive Models for Engine Hot 
Section Anisotropic Materials. 

(NASA-CR- 179594) 

N87-23622/0/GAR 
PRATT AND WHITNEY, WEST PALM BEACH, FL. 
GOVERNMENT PRODUCTS Div. 

PW/GPD-FR-19801 
Fundamental wey | of the intrinsic Ductility in 
Nickel-Base L12 Type 
(AFOSR-TR-87-0771) 
AD-A181 385/6/GAR 


PRINCETON UNIV., NJ. 


Intel it Fault-Tolerant Controllers. 
N87-22621/3/GAR 


PRINCETON UNIV., NJ. DEPT. OF CHEMICAL 
ENGINEERING. 


DOE/PC/90578-1 
Aerated and Vibrated Chute Feeders for Particulate Ma- 
terials: Quarterly Technical Report for the Period 12/1/86 
to 2/28/87. 
DE87007398/GAR 743,550 


PRINCETON UNIV., NJ. DEPT. OF ELECTRICAL 
ENGINEERING AND COMPUTER SCIENCE. 


Ultrafast Processes and Spectroscopy with Free Electron 
Lasers. 
AD-A181 463/1/GAR 744,309 


PRINCETON UNIV., NJ. DEPT. OF MECHANICAL AND 
AEROSPACE ENGINEERING. 


a of Air Transportation Technology at Prince- 
wy ee 5 1984. 
Ne? 22619/7/GAR 741,982 


Safe Microburst Penetration Techniques: A Deterministic, 
Nonlinear, Optimal Control Approach. 
N87-22620/5/GAR 741,970 


Stability Boundaries for Command Augmentation Sys- 
tems. 
N87-22622/1/GAR 
PRINCETON UNIV., NJ. JOSEPH HENRY LAB. OF 
PHYSICS. 


742,835 


742,835 


743,578 


742,974 


741,971 


The Variable Oblateness of the Sun: Measurements of 


1984 
(AFGL-TR-87-0048) 
AD-A181 714/7/GAR 
PRINCETON UNIV., NJ. PLASMA PHYSICS LAB. 
PPPL-2408 
Satellite Spectra of Heliumlike Nickel. 
DE87008065/GAR 
PPPL-2409 
Rotating Arc Plasma invertor 
DE87 /GAR 


PPPL-2410 


Spectroscopic Study of impurity Behavior in Neutral- 
Beam and Ohmically Heated TFTR Discharges. 
0DE87008073/GAR 
PPPL-2411 
Measurement of the Local Particle Diffusion Coefficient in 
a Magnetized Piasma 
0DE87008072/GAR 
PPPL-2412 
Theory of Resistive Magnetohydrodynamic instabilities 
Excited by Energetic-Trapped Particles in Large-Size To- 
kamaks. 
0E87008071/GAR 
PPPL-2413 
Anisotropic Pressure Tokamak Equilibrium and Stability 
Considerations 
DE87008064/GAR 
PPPL-2415 
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Physics and Electrical i 

AD-A181 657/8/GAR 742,708 
AD-A181 658/6/GAR 743,264 
Oregon Graduate Center, Beaverton. Dept. of Applied 
Physics and Electronic Science. 
AD-A181 410/2/GAR 

AFOSA-83-0199 


742,691 


744,308 


California Univ., Berkeley. Coll. of Engineering. 
AD-A181 301/3/GAR 


744,222 


pov hess . CA. Dept. of Chemistry. 
AD-A1 518/2/GAR" 


742,663 


Northwestern Univ., Evanston, IL. 
AD-A181 381/5/GAR 


742,800 


.. Fargo. Dept. of ae, 


742,721 


North Dakota State Univ. 

AD-A181 SSr/e/GAR” 

AD-A181 864/0/GAR 
AFOSR-84-0031 

Denver Univ., CO. Dept. of Chemistry. 

AD-A181 316/1/GAR 
AFOSR-84-0040 


742,695 


Columbia Univ., New York. Dept. of Chemistry. 
AD-A181 519/0/GAR 


AD-A181 524/0/GAR 
AD-A181 857/4/GAR 
AFOSR-84-0045 
University Coll., London (England). Dept. of Physics and As- 
AD-A181 459/9/GAR 742,413 
nanny A 


742,703 
742,665 
742,685 


Utah Univ., Lake City. Dept. of Chemistry. 
AD-A181 aiayT/GAR 


perme 


Ecole Polytechnique Federale de Lausanne (Switzerland). 
Lab. de Thermique Appliquee. 


742,668 


AD-A181 763/4/GAR 
AFOSR-84-0109 
ee Suiiaeten Center for Astrophysics, Cambridge, 
AD-A181 521/6/GAR 
AFOSR-84-0147 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
Ab-ates 317/9/GAR 742,758 
AD-A181 517/4/GAR 742,761 
AD-A181 525/7/GAR 742,762 


742,704 


New Mexico Univ., Albuquerque. inst. for Accelerator and 
Plasma Beam T . 
AD-A181 469/8/GAR 744,367 
AFOSR-84-0290 
Arizona State Univ., Tempe. Center for Solid State Elec- 
tronics Research. 
AD-A181 669/3/GAR 
AFOSR-84-0293 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Electrical 
and Computer ed 
AD-A181 417/7/ 743,872 
AD-A181 594/3/GAR 743,873 
AFOSR-84-0330 
Rte it, La 0 Chet ts Cages ing. 
AD-A181 428/4/GAR 742,802 
AFOSR-84-0340 
Northwestern Univ., Evanston, iL. Dept. of Mechanical and 
Nuclear 
AD-A181 ‘0/ 
AFOSR-84-0364 


744,316 


Dayton of Chemistry. 
AD-A181 1 COS/B/GAR 


Texas Tech Univ., Lubbock. of Electrical Ei i 
AD-A181 700/6/GAR Oe oe 
AFOSR-85-0110 


743,590 


AD-A181 839/2/GAR 
AFOSR-85-0113 


743,592 


. Dept. of Mechanical Engineering. 
744,212 


Florida Univ., Gainesville. 

AD-A181 802/0/GAR 
AFOSR-85-0131 

Wayne State Univ., Detroit, Mi. Dept. of Electrical Engineer- 

ABAI8I 644/6/GAR 
AFOSR-85-0132 

Cormeli Univ., Ithaca, NY. School of Applied and Engineer- 

RBatet ae 

181 480/5/GAR 

AFOSR-85-0147 

AD-A181 267/6/GAR Engineer's sos 
AFOSR-85-0149 


Boston Univ., MA. Center for Adaptive Systems. 
AD-A181 295/7/GAR 


AFOSR-85-0178 


743,084 


744,245 


Baylor Coll. of Medicine, Houston, TX. 
AD-A181 474/8/GAR 
AFOSR-85-0221 


Rochester Univ., NY. Lab. for Laser Energetics. 
AD-A181 342/7/GAR 


AFOSR-85-0229 
f of Manchester inst. of Science and Technology 
(Ergandh Dept. of Pure and Applied Physics. 
AD-A181 570/3/GAR 742,495 
AFOSR-85-0251 


744,243 


Colorado Univ. at Boulder. Dept. of Computer Science. 
AD-A181 320/3/GAR 


AFOSR-85-0314 
pw eee Univ., Amherst. Dept. of Polymer Science 
ADAIGN 635/0/GAR 
AFOSR-85-0323 
California Univ., Santa Barbara. Dept. of Electrical and 
Computer Engineering. 
AD-A181 629/7/ 
AFOSR-85-0332 
California inst. of Tech., Pasadena. Dept. of Electrical Engi- 
AD-A181 761/8/GAR 743,007 
AFOSR-85-0351 


Univ. of Chicago, IL. 
ABAIBT 725/3/GAR 


AFOSR-86-0016 
Caltoenin Uste., tedng, Gagt. of Ctnchantess Gagnsains ing. 
AD-A181 576/0/GAR 742,810 
AD-A181 717/0/GAR 742,812 


CG-3 


743,610 


743,591 


744,247 


743,741 
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AD-A181 726/1/GAR 
AFOSR-86-0023 


742,813 


Haystack , Westford, MA. 
AD-A181 362/5/ 


742,412 


Wisconsin Univ.-Madison. Dept. of Chemistry. 
AD-A181 817/8/GAR 


AFOSR-86-0042 
University of Southern California, Los Angeles. Loker Hy- 
drocarbon Research inst. 
AD-A181 522/4/GAR 742,705 
AD-A181 526/5/GAR 742,666 
AD-A181 527/3/GAR 742,667 
AD-A181 528/1/GAR 742,763 
AD-A181 815/2/GAR 742,764 
AD-A181 843/4/GAR 743,593 
AFOSR-86-0090 


ADA 181 he2GAR seamen. 9 44,347 


Yale Univ., New Haven, CT. Dept. of Computer Science. 
AD-A181 611/5/GAR 


AFOSR-86-0118 


742,713 


ora 15 


Rochester Univ., NY. Center for Visual Science. 
AD-A181 270/0/GAR 


AFOSR-86-0149 
Florida and 


Dept. of 
AD-A181 387/2/GAR 
AFOSR-155A-87-0018 


National Bureau of Standards (NEL), Gaithersburg, MD. 
PB87-210266/GAR - 


ap ne 


Lab., Pasadena, CA. 
Dee /GAR 


Al01-63CE30792 
North Carolina State Univ. at Raleigh. Dept. of Extension 
Resources. 


Forest 
DE87007876/GAR 743,141 


Agratural and Cromeal ~~) 2 - hee AL. Office of 
Oesvoorees, 743,214 


at 743,304 
0DE87007870/GAR 743,430 
DE87007872/GAR 743,305 
DE87007874/GAR 743,215 
jh — Je ademas Div. of Land and Eco- 
DE87007873/GAR 743,306 
Al01-83NE32118 
DE87004691/GAR 744,371 
DE87004860/GAR 744,373 
ps oa 


Lab., Pasadena, CA. 
bes /GAR 


742,579 


Mechanical Univ., Tallahassee. 
744,366 


742,818 


743,291 


743,292 


Jet Lab., Pasadena, CA. 
DES 17/GAR" 


Al0S-84ER 13150 
National Bureau of Standards (NML), Gaithersburg, MD. 
Center for Chemical 
0DE87005950/GAR 742,725 
Al19-81BC 10525 


743,067 


Naval Research Lab., Washington, DC. 
0E87001232/GAR 


AIT9-84BP 17102 


.. East Pittsburgh, PA. 
vanced Syst ns Technology OW 09 


DEB 743,129 
ARPA qumunenn 


743,195 


AD-A181 715/4/GAR 
ARPA ORDER-4871 


AD-A181 389/8/GAR 742,942 


— Berkeley. Dept. Engineering 
AD-A181 443/3/GAR 742,944 


. Electronics Research Lab. 
743,488 


742,950 


AD-A181 411/0/GAR 
ARPA ORDER-5262 


ADAtST Z7R/6/GAR = wnearen Conter 
ARPA ORDER-5396 


SRI International, Menlo Park, CA. 
AD-A181 543/0/GAR 


ARPA ORDER-5794 


742,580 


744,314 
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AD-A181 833/5/GAR 742,926 


AD AIG 201 om come 
AD-A181 292/4/GAR 

ARPA ORDER-5916 
AD-A181 656/0/GAR 

AS03-76ER70126 


California Univ., irvine. Dept. of Chemistry. 
DE87007545/GAR 


AS03-76ER70285 


DE87006296/GAR 


0E87008192/GAR 744,287 


0E87008193/GAR 744,288 

DE87008194/GAR 744,289 
AS05-76ERO1797 

Florida State Univ., Tallahassee. Dept. of Chemistry. 

DE87006925/GAR 


744,241 
742,917 


744,249 
743,316 


744,376 


‘42,689 
AS05-76ERO3 106 


Florida Univ., Gainesville. Dept. of Chemistry. 
DE87006871/GAR 


AS05-76E V03852 
Texas A and M Univ., College Station. Dept. of Oceanogra- 
37008358/GAR 743,961 

AS05-80ER 10641 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
DE87006361/GAR 743,198 


Toledo Univ., OH. Dept. of Physics and Astronomy. 
DE87007320/GAR 


Texas Southern Univ., Houston. 
DE87006798/GAR 


DE87007936/GAR 


ATO3-78SF7 1032 


PA ; “APPL 800 Seb GAR - 
AT06-76ER70005 


Alaska Univ., Fairbanks. Geophysical inst. 
0E87007551/GAR 


DA PROJ. 1L1-61102-AH-45 


Technology, Inc., Cleveland, OH. 
N87-23729/3/GAR 


DA-49-193-MD-2694 


- The State Univ., New Brunswick, NJ. 
181 722/0/GAR 


DAAA21-85-C-0146 


742,687 


744,410 
743,571 
744,009 
744,054 
742,416 
742,840 
743,671 


Anatrace, inc., Maumee, 
AD-A181 321/1/GAR 
DAAB 10-86-C-0551 


ABeatet OGAR ” 


DAAE07-81-C-4095 


Goodyear Tire and Rubber Co., St. Marys, OH. 
AD-A181 442/5/GAR 


DAAE07-82-C-4097 


Goodyear Tire and Rubber Co., St. Marys, OH. 
AD-A181 318/7/GAR 


DAAE07-83-C-R129 


744,129 
742,946 
744,187 


744,186 


Thermo Mechanical Systems Co., Canoga Park, CA. 
AD-A181 273/4/GAR 742,820 


DAAE07-86-C-R072 


First inc., Golden, CO. 
AD-A181 307/0/ 


DAAG29-80-C-0041 


742,849 
Mathematics Research Center. 
743,635 
743,616 
743,617 


AD-A181 280/9/GAR 

AD-A181 655/2/GAR 

AD-A181 751/9/GAR 
DAAG29-81-D-0100 


AD-A181 830/1/GAR 741,906 


DAAG29-83-K-0079 
181 298/1/GAR 743,063 
DAAG29-84-G-0004 
AD-A181 514/1/GAR 
DAAG29-84-K-0024 
Georgia inst. of Tech., Atlanta. School of Electrical Engi- 


743,614 


AD-A181 398/9/GAR 
DAAG29-84-K-0053 
Missouri Univ.-Columbia. Dept. of Chemistry. 
AD-A181 515/8/GAR 
DAAG29-84-K-0076 
Texas Univ. at Austin. Dept. of Electrical and Computer En- 
Ro-A181 516/6/GAR 743,072 
DAAG29-84-K-0140 


Colorado Univ. at Boulder. Dept. of Computer Science. 
AD-A181 320/3/GAR 743,610 


742,662 


AD-A181 649/5/GAR 
DAAG29-85-K-0039 


744,345 


Univ., Stillwater. Dept. of Chemistry. 


Oklahoma State Univ. 
AD-A181 T24/6/GAR" 742,711 


DAAG46-85-C-0059 


U.S. Composites .. Troy, NY. 
AD-A181 MOI/T/GAR 7” 
DAAH01-86-C-1070 


743,548 


Schwartz inc., Concord, MA. 
AD-A181 653/7/' 


DAAHO1-86-C-1074 


Science Research Lab., 
AD-A181 656/0/GAR 


DAAK 10-83-C-0263 


Nuclear Metals, inc., Concord, MA. 
AD-A181 650/3/GAR 


DAAK 10-84-C-0032 


744,248 


744,249 


743,500 


Geo-Centers, inc., Newton Upper Falls, MA. 
AD-A181 568/7/GAR 


DAAK30-78-C-0105 


RCA Government Div., MA. 
AD-A181 avon 7 


DAAK50-83-C-0056 


744,131 


742,850 


Beech Aircraft Corp., Wichita, KS. 
AD-A181 539/8/GAR 
DAAK70-85-C-0007 
Research inst, San Antonio, TX. Belvoir Fuels 
and Lubricants Research Facility. 
AD-A181 617/2/GAR 743,191 
DAALO3-86-C-0004 
|BM Lay amg J. Watson Research Center, 
AD A181 513/3/GAR 
DAALO3-86-K-0158 


743,002 


Yorktown 
744,312 

, CT. Dept. of Computer Science. 
742,922 
742,945 


Yale Univ., New Haven, 

AD-A181 612/3/GAR 

AD-A181 613/1/GAR 
percent a cell 


Univ., Baton Rouge. Coastal Studies inst. 


AD-A181 756/8/GAR 742,432 
DACW39-84-M-2309 


Toledo Univ., OH. Dept. of Civil " ’ 
AD-A181 713/9/GAR oe 


DACW39-85-M-4964 
JAYCOR, herr MS. 
AD-A181 616/4/ 


DACW45-83-C-0192 


742,777 


742,775 


Overland Associates, inc., Boulder, CO. 
AD-A181 354/2/GAR 
DAJA45-83-C-0034 


742,502 
Merentutkimusiaitos, Helsinki (Finland). 
AD-A181 392/2/GAR 
DAJA45-84-C-0013 
eee a zur Foerderung der 
Seege e.V., Munich (Germany, F.R.). 
AD-A181 /0/GAR 
DAJA45-84-C-0042 
University Coll. of North Wales, Bangor. School of Electron- 
ic Engineering Science. 
AD-A181 665/1/GAR 743,065 
DAJA45-85-C-0011 
AD-A181 ast vSTGAR 


DAMD17-79-C-9161 


743,988 


Angewandten 
744,211 


WT Research inst., Chi 
AD-A181 766/7/GAR 
DAMD17-80-C-0089 


Wright State Univ., . OH. 
AD-A181 327/8/GAR 
DAMD17-81-C-1121 


Yale Univ., New Haven, CT. School of Medicine. 
AD-A181 440/9/GAR 


DAMD17-81-C-1238 
Nebraska Univ. Medical Center, Omaha. Dept. Of Pharma- 


AD-AN81 471/4/GAR 743,649 


743,783 


743,709 





DAMD17-82-C-2083 

Medical Coll. of Virginia, Richmond. Dept. of Physiology and 

AD-A181 551/3/GAR 743,797 
DAMD17-82-C-2174 

Medical Coll. of Virginia, Richmond. Dept. of Pharmacology 

and ben 

AD-A181 858/2/GAR 743,802 
DAMD17-82-C-2220 

Nebraska Univ. Medical Center, Omaha. Dept. Of Pharma- 

Pow in 471/4/GAR 743,649 
DAMD17-82-C-2225 


AD-A181 397/1/GAR 743,648 


AD-A181 574/5/GAR 743,798 
DAMD17-82-C-2233 


Massachusetts Univ. Medical Center, Worcester. 
AD-A181 652/9/GAR 


AD-A181 718/8/GAR 


AD-A181 630/5/GAR 


DAMD17-83-C-3197 


743,701 
743,702 


743,699 


California Univ., Los Angeles. Dept. of Pharmacology. 
AD-A181 826/9/GAR 743,801 


DAMD17-83-C-3235 


ADA18! 668/S/GAR 7 743,669 

DAMD17-83-C-3240 
Thermedics, Woburn, MA. 
AD-A181 261/9/GAR 

DAMD17-84-C-4021 


Georgia Inst. of Tech., Atlanta. Biomedical Research Div. 
AD-A181 258/5/GAR 742,569 


DAMD17-84-C-4086 


742,570 


Bio-Response, inc., Hayward, CA. 
AD-A181 283/3/GAR 


DAMD17-84-C-4140 
Vermont Univ., Burlington. Dept. of Orthopaedics and Re- 
bilitation. 
AD-A181 434/2/GAR 743,785 
DAMD17-85-C-5008 


lowa State Univ., Ames. Dept. of Chemistry. 
AD-A181 336/9/GAR 


DAMD17-85-C-5020 


Utah Univ., Sait Lake City. School of Medicine. 
AD-A181 300/5/GAR 


DAMD17-85-C-5133 
Johns Hopkins Univ., Baltimore, MD. Div. of Clinical Phar- 
macology. 
AD-A181 670/1/GAR 743,728 
DAMD17-85-C-5197 


Louisville Univ., KY. School of Medicine. 
AD-A181 554/7/GAR 


DAMD17-85-C-5285 


Jefferson Medical Coll., Philadelphia, PA. Dept. of Medicine. 
AD-A181 603/2/GAR 743,727 


DAMD17-85-C-5306 


Arctic inst. of North America, Arlington, VA. 
AD-A181 855/8/GAR 


DAMD 17-86-C-6002 


Rochester inst. of Tech., NY. 
AD-A181 691/7/GAR 


DAMD 17-86-C-6 188 


Flow Labs., Inc., McLean, VA. 
AD-A181 332/8/GAR 


DE-AC01-81ER 10816 
ne ee S Stes GR, Boulder, CO. Frac- 


743,681 


743,666 


743,651 


743,788 
743,729 


743,697 


744,364 


Wisconsin 
AD-A181 655/2/GAR 
DE-AC03-76SF-00098 


bar 616 


Lawrence 
N87-24340/8/ 
DE-AC04-76DP00053 


742,365 


AD-P005 317/3/GAR 
DE-AC06-76-RLO-1830 
ical Research, Development and Engineering Center, 
Aberdeen ing Ground, MD. 
AD-A181 309/6/GAR 743,795 
DE-AI01-76PR06010 
National Bureau of Standards (NEL), Boulder, CO. Electro- 
—— Technology Div. 
7-208559/GAR 
DE-AI05-850R21569 


National Bureau of Standards (IMSE), Gaithersburg, MD. 


744,142 


744,344 
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PB87-201570 
DE-AI05-800R206799 

National Bureau as Suntate (IMSE), Gaithersburg, MD. in- 

paeri93s95 743,535 
DE-AIO5-840R-21411 

Air Force Environmental Technical [ Center, 

Scott AFB, IL. — 

AD-A181 483/9/GAR 742,464 


-_ Materials Techinology Lab., Watertown, MA. 
AD-A181 479/7/GAR 


743,538 


743,526 
DFG-FI-165/21-3 


Karisruhe Univ. (Germany, F.R.). 
N87-23089/2/GAR 


DI-AA851-CT1-30 
Alaska Univ., Anchorage. inst. of Social and Economic Re- 
PB87-206215/GAR 742,634 
DI-AA851-CT2-82 
ee Sy Wea Sra 
PB87-205936/GAR 742,633 
DI-6-CS-30-04360 


PB87-206520/GAR 


DI- 14-08-000 1-G-898 
Howard Univ., Washington, DC. 
PB87-202438/GAR 
Di-14-08-0001-G-1131 
a Research and Development Corp., Albuquerque, 
peer. 198560/GAR 742,678 
Di-14-12-0001-29008 


Alaska Univ. Museum, 
PB87-204657/GAR 


DI-14-12-0001-29058 
Alaska Univ., Anchorage. inst. of Social and Economic Re- 
PB87-207080/GAR 742,513 
DIi-14-12-0001-29185 
ton. 
PB87-213393/GAR 
DI-14-12-0001-30010 


742,487 


742,512 


743,414 


Fairbanks. 
743,941 


744,082 


impact Assessment, inc., La Jolla, CA. 
PB87-207098/GAR 
DI-14- 12-000 1-30062 


Brown and Root Development, inc., Houston, TX. 
PB87-207205/GAR 


DI-14-12-0001-30063 


Florida inst. of Oceanography, St. Petersburg. 
PB87-199923/GAR 


PB87-199931/GAR 
PB87-199949/GAR 
DI-14-12-0001-30066 


742,565 


743,970 


743,398 
743,399 
743,400 


International Corp., Newport, Ri. 
743,401 


743,402 
743,403 


Science 

PB87- 15/GAR 

PB87-200523/GAR 

PB87-200531/GAR 
DI-14-12-0001-30082 


Florida Inst. of Oceanography, St. Petersburg. 
PB87-200994/GAR 


PB87-201000/GAR 

PB87-201018/GAR 
DI-14-12-0001-30138 

PB87-204715/GAR 
DI-14-12-0001-30139 

Alaska Univ., Anchorage. inst. of Social and Economic Re- 

PB87-207239/GAR 744,561 
Di-14-12-0001-30172 


R.) and 
—_ Sant eA) Associates, Anchorage, AK. 


DI-14-12-000 1-30 186 


PB87-209474/GAR 


DI-14-12-0001-30195 


Johnson (Lawrence) and Associates, Inc., Washington, DC. 
PB87-204699/GAR 742,632 


DI-14-12-0001-30227 


Chilkat Inst., Inc., Anchorage, AK. 
PB87-204673/GAR 


DI-14-12-0001-30229 
Gant ie 5 R.) and Associates, Anchorage, AK 


743,404 
743,405 
743,406 


742,563 


742,067 


742,567 


742,562 


PB87-204640 
orieseooororme 


742,631 


a aes, 


Delaware Univ., 
PB87-201091/GAR 


EPA-R-809994 


DI-14-34-0001-1127 
Missouri Univ.-Columbia. of i 
PB87-201067/GAR eo 
DI-14-34-0001-1237 
> “apanes Univ., Minneapolis. St. Anthony Falls Hydraulic 
PBR7-201 117/GAR 743,950 
Dt-14-34-0001-2128 


Montana Water Resources Research Center, Bozeman. 
PB87-197653/GAR 743,949 


DI- 14-34-0001-8110 
one ome _ Corvallis. of Chemistry. 
202180/GAR 7 


DI- 14-34-000 1-9093 


743,407 


743,412 


Pennsylvania State Univ., University Park. inst. for Re- 
search on Land and Water Resources. 
PB87-201059/GAR 743,975 
DI- 14-34-000 1-9507 
North Carolina Univ. at Chapel Hill. Dept. of Environmental 
Sciences and l 
PB87-197646/ 742,677 
DLA900-79-C- 1266 


Southwest Research inst., San Antonio, TX. 
AD-P005 350/4/GAR 


DLA900-84-C-0910 


744,152 


Southwest Research inst., San Antonio, TX. 
AD-P005 350/4/GAR 
DNA001-83-C-0229 


744,152 


Colorado State Univ., Fort Collins. 
AD-A181 752/7/GAR 


DNA001-85-C-0062 


742,814 


SRI international, Menio Park, CA. 
AD-A181 333/6/GAR 


DNA001-85-C-0101 


744,306 


Science international Corp., McLean, VA. 
AD-A181 7/GAR 


DOT-FA77WAI-817 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A181 349/2/GAR 742,003 


DOT-UMTA-MI-0009 


Michigan Univ., Ann Arbor. Transportation Research inst. 
PB87-205704/GAR 742,856 


OTCG23-81-C-40023 


Inc., Palo Alto, CA. 
raeety Sve 


AD-A181 508/3/GAR 
AD-A181 509/1/GAR 
DTFA01-83-C-30076 


Texas eee Inst., 
AD-A181 /4/GAR 


DTFA01-86-P-08004 


744,540 
744,541 
744,542 


College Station. 
742,789 


AD-A181 622/2/GAR 744,536 
DTFH61-85-C-00114 
California State Dept. of Motor Vehicles, Sacramento. Re- 
search, and Consultation Section. 
PB87-206660/' 744,555 
DTMA91-84-C-41039 


Dravo a .. New Orleans, LA. 
PB87-198941/ on 


PB87-198958/GAR 
DTMA91-84-C-41040 


TransTech Marine Co., Elwyn, PA. 
PB87-194809/GAR 


PB87-194817/GAR 
DTNH22-84-C-05051 

PB87-207551/GAR 
EDA-07-06-02888 


Drew Economic Development Corp., Los Angeles, CA. 
PB87-190583/GAR 743,444 


EDA-99-06-07217 


742,898 
742,899 


744,096 
744,097 


744,556 


PB87-202149/GAR 


742,998 


Charleston Coll., SC. Grice Marine Biological Lab. 
PB87-212932/GAR 


py Aen . College Park. of Botany. 
PB87-203139/GAR cad 


PB87-212866/GAR 
EPA-R-809966 


Se Se ae Soeey On. Champaign. 


PB87-203436/GAR 
EPA-R-809994 
Florida State Univ., Tallahassee. Dept. of Biological Sci- 
ence. 


743,425 


742,062 
742,064 


742,787 
743,951 
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P887-203386/GAR 
EPA-R-812093 


Maine Univ. at Orono. Dept. of Plant and Soil Sciences. 
PB87-203162/GAR 743,990 


Inst., Research Triangle Park, NC. 
sr7/ONR 744,564 


743,419 


Research 
PB87-198677 
EPA-68-02-3696 


Southern Research inst., Birmingham, AL. 
PB87-208955/GAR 


743,385 


Consultants, inc., East Hartford, CT. 


TRC Environmental 
PB87-205191/GAR 743,331 


Seen Same Fairfax, VA. 
7. GAR 


Acurex .. Research Triangle Park, NC. 
PB87-203170/GAR 


EPA-68-02-3994 
Radian Coro.. Austin, TX. 
PB87-212346/GAR 
F04701-84-C-0085 
., El . CA. Aerophysics Lab. 
AD-A181 271/ ion 742,692 
eon ag 
Fiorida Univ., Gainesville. Dept. of Mechanical oom, 
AD-A181 453/2/GAR 
F08635-85-C-0057 


FL. 
RDAtet 750/3/GAR 


F08637-85-M-6023 
Whinors io. at Urbana-Champaign. Newmark Civil Engi- 
AD-A181 596/8/GAR 744,535 
F19628-80-C-0117 


Graduate Center, Beaverton. 
AD-A181 269/2/GAR 


F19628-82-C-0081 


743,333 
743,330 


742,619 


742,778 


742,691 


S-Cubed, La Jolla, CA. 
AD-A181 534/9/GAR 
F19628-83-C-0037 


Northeastern Univ., Boston, MA. Electronics 
AD-A181 533/1/GAR 


F19628-84-C-0130 


Weston Contes Corp., Westborough, MA. 
AD-A181 /0/GAR 


F19628-84-K-0023 
California inst. of Tech., 
AD-A181 468/0/GAR 

gerne ae 


744,480 
Lab. 

742,887 

743,367 


Pasadena. 
742,247 


Princeton Univ., NJ. Joseph Henry Lab. of Physics. 
AD-A181 714/7/GAR 


F 19628-85-C-0002 


742,220 


Massachusetts inst. of Tech., Lexington. Lincoin Lab. 
AD-A181 264/3/GAR 743,078 


AD-A181 757/6/GAR 742,915 
AD-A181 769/1/GAR 744,250 
AD-A181 792/3/GAR 744,251 

F19628-85-C-0003 
Carmegie-Mellon Univ., Pittsburg, PA. Software Engineering 
AD-A181 293/2/GAR 742,940 
AD-A181 742/8/GAR 742,951 
AD-A181 743/6/GAR 742,952 

F19628-85-C-0035 


Teledyne Geotech, Alexandria, VA. Alexandria Labs. 
AD-A181 455/7/GAR 


F 19628-85-K-0022 


743,897 


Columbia Univ., New York. 
AD-A181 532/3/GAR 
F19628-85-K-0037 


743,899 
California Univ., San Diego, La Jolla. 
AD-A181 729/5/GAR 
California Univ., San Diego, La Jolla. Dept. of Electrical En- 
greening and Computer Sci . 

A181 771/7/GAR 742,253 
La Jolla inst, CA. Center for the Study of Nonlinear Dy- 


namics. 
AD-A181 497/9/GAR 
F 19628-86-C-0056 


742,251 


742,501 


S-Cubed, La Jolla, CA. 
AD-A181 399/7/GAR 


AD-A181 456/5/GAR 
AD-A181 534/9/GAR 
F 19628-86-M-0004 


Wlinois Univ. at Urbana-Champaign. Electromagnetics Lab. 
AD-A181 536/4/GAR 743,011 


CG-6 


744,477 
744,478 
744,480 
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AD-A181 537/2/GAR 
F 19668-86-C-0056 


S-Cubed, La CA. 
AD-A181 51/8/GAR 


F29601-85-K-0054 


Tennessee Univ. inst., Tullahoma. 
Nerezror/OrGane 
F30602-84-C-0130 


743,012 
744,445 


744,349 


Aerodyne Research, Inc., Billerica, MA. 
AD-A181 856/6/GAR 


AD-A181 otan ee areas 


AD-A181 604/0/GAR 

AD-A181 605/7/GAR 
F336 15-80-C-5155 

General Electric Co., Schenectady, NY. Production Re- 


sources Yop 
AD-A181 577/8/' 741,870 


AD-A181 674/3/GAR 743,473 
AD-A181 704/8/GAR 742,948 
AD-A181 705/5/GAR 742,949 
AD-A181 706/3/GAR 743,474 
AD-A181 707/1/GAR 743,475 
AD-A181 708/9/GAR 743,476 
AD-A181 709/7/GAR 743,477 
AD-A181 710/5/GAR 743,478 
AD-A181 711/3/GAR 743,479 
F336 15-82-C-0510 


AD-ATB1 eBuTGAR 


F336 15-82-C-2201 


Energy Research Corp., Danbury, CT. 
AD-A181 545/5/GAR 


yee tte 


Calspan Advanced 
septa Tec rst hae 


F33615-83-K-0612 


Illinois Univ. at Urbana-Champaign, Savoy. inst. of Aviation. 
AD-A181 549/7/GAR 743,724 


F336 15-84-C-5051 


742,927 


743,827 
743,828 
743,829 


Project, inc., Yellow Springs, OH. 
742,549 


743,263 


aw Center, Buffalo, NY. 
742,004 


AD-A181 548/9/GAR 
F336 15-84-D-0505 


DAIS See/tGAR var aameen 


F336 15-85-C-0534 


743,581 


wie Rockville, MD. 
181 278/3/GAR 
F336 15-85-C-0541 


bower Research Labs., inc., Dayton, OH. 
A181 697/4/GAR 
F336 15-85-C-3623 


——- Research Corp., Fort Walton Beach, FL. 
A181 306/2/GAR 742,913 
F336 15-85-C-5108 


743,345 


741,898 


Scientific Inc., Cambridge, MA. 
AD-A181 /9/GAR 


F336 15-85-C-5123 


741,877 


AD-A181 767/5/GAR 
F336 15-86-C-2651 


Textile T ies, Inc., Hatforo, PA. 
AD-A181 510/9/ 


F336 15-86-C-3421 


742,953 


742,821 


Science and Engi ing Associates, inc., Seattle, WA. 
AD-A181 565/3/GAR 741,980 
F49620-79-C-0181 

University of Southern California, Marina del . Informa- 

tion Sciences Inst. ~~ 

AD-A181 402/9/GAR 742,503 
F49620-83-K-0014 

Winois Univ. at Circle. Dept. of Physics. 

AD-A181 341/9/ 
F49620-83-K-0016 

California Univ., Los Angeles. Dept. of Electrical Engineer- 

AB ates 352/6/GAR 743,080 
F49620-84-C-0010 

Massachusetts inst. of Tech., Cambridge. Research Lab. of 

Electronics. 

AD-A181 523/2/GAR 744,313 
F49620-84-C-0081 

AD-A181 667/7/GAR 742,811 
F49620-84-C-0100 


University of Southern California, Marina del Informa- 
tion Sciences Inst. oa 


742,684 


AD-A181 351/8/GAR 
AD-A181 476/3/GAR 
F49620-85-C-0015 


AD-A181 408/6/GAR 


F49620-85-C-0049 
Minnesota Univ., Minneapolis. Dept. of Mechanical Engi- 
AD-A181 558/8/GAR 742,822 

F49620-85-C-0050 
Honeywell, inc., Bloomington, MN. Physical Sciences 
AD-A181 445/8/GAR 743,064 

F49620-85-C-0051 
1BM hay gg J. Watson Research 


AD-A181 M07/8/GAR 
F49620-85-C-0073 

Southwest Research Inst., San Antonio, TX. Dept. of Mate- 

rials Sciences. 

AD-A181 266/8/GAR 743,525 
F49620-85-C-0081 


Center, Yorktown 
743,612 


PEDA Cop. Palo Alto, CA. 
AD-A181 512/5/GAR 


F49620-85-C-0101 


Stanford Univ., CA. Edward L. Ginzton Lab. of Physics. 
AD-A181 841/8/GAR 744,252 


F49620-85-C-0103 


744,226 


SRI international, Menio Park, CA. 
AD-A181 543/0/GAR 
F49620-85-C-0111 
Grumman ee mg Corp., Bethpage, NY. Research and 
ADAtO! BeBONGAA 741,941 
F49620-85-C-0120 
Rockwell international, Thousand Oaks, CA. 


Center. 
AD-A181 502/6/GAR 
F49620-85-C-0137 


Dayton Univ., OH. Research inst. 
AD-A181 429/2/GAR 


F49620-85-C-0142 


744,314 


Science 


Clarkson Univ., Potsdam, N’ 

AD-A181 281/7/GAR 
F49620-85-K-0012 

SRI International, Menio 

AD-A181 422/7/GAR 
F49620-86-C-0008 


RAND Corp., Santa 
AD-A181 464/9/GAR 


AD-A181 614/9/GAR 
F49620-86-C-0009 


State Univ. of New York at Buffalo, Amherst. 
AD-A181 654/5/GAR 


AD-A181 862/4/GAR 
AD-A181 863/2/GAR 742,686 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A181 859/0/GAR 742,720 


F49620-86-C-0033 
Pratt on Sa, West Paim Beach, FL. Government 


Products Div. 
AD-A181 385/6/GAR 
F49620-86-C-0070 


VERAC, Inc., San Diego, CA. 
AD-A181 291/6/GAR 


AD-A181 292/4/GAR 
F49620-86-C-0071 
oo Engineering and Research, Inc., Mountain View, 
AD-A181 490/4/GAR 
F49620-86-C-0082 
Honeywell, inc., Bloomington, MN. Physical Sciences 
AD-A181 833/5/GAR 
F49620-86-C-0087 


741,979 
742,515 


742,707 
744,253 


743,578 


744,241 
742,917 


741,944 


742,926 


Aerodyne Research, Inc., Billerica, MA. 
AD-A181 504/2/GAR 


F49620-86-C-0091 


Aerodyne Research, Inc., Billerica, MA. 
AD-A181 618/0/GAR 


F49620-86-C-0103 


Ltd., Ann Arbor, Mi. 
A181 390/6/GAR 


F49620-86-C-0104 


Foster-Miller, inc., Waltham, MA. 
AD-A181 491/2/GAR 


a art 


742,809 


742,706 


istech Consultants, Inc., Dayton, OH. 
AD-ATe! 733/7/GAR 





F49620-86-K-0008 


Stanford Univ., CA. Dept. of Mechanical npraty, 
AD-A181 (os/6/GAR 


F49620-87-C-0005 
University of Southern California, Marina de! Rey. informa- 


tion Sciences inst. 
DATE! 351/8/GAR 742,582 
FC04-79CS30310 


Columbia Gas 
DE85008250/ 


FC07-80CS40379 
ere Ee, Team Atlanta. Economic Development 


0E87007598/GAR 742,058 
FC08-85DP 40200 


Rochester Univ., NY. Lab. for Laser Energetics. 
DE87005920/GAR 


FC21-83FE60177 
Research inst. 
DE87007389/GAR 743,205 
DE87008056/GAR 743,220 
DE87008437/GAR 743,230 
DE87008443/GAR 743,179 
DE87008496/GAR 743,180 
DE87008638/GAR 743,231 
DE87008920/GAR 743,183 
FC21-83FE60181 


North Dakota Univ., 
DE87008020/GAR 


FC21-86LC 11086 


Ki E Cabinet Lab., Lexington. 
5€87006080/ CAR 

FDA-223-86-2117 
American —— of Pediatrics, Elk Grove Village, iL. 
PB87-206728/ 


743,713 
FG01-80RA50307 


Brown, Vence and Associates, San Francisco, CA. 
DE87008110/GAR 743,223 


FG01-82PE70399 
peo may A — International Center for Scholars, Wash- 
D#87004155/GAR : 743,196 
FG01-84CE30828 
one A Research and Management Foundation, Washing- 
DE87007597/GAR 743,299 
FG01-84CE64780 


744,225 


Service Corp., Columbus, OH. 
743,285 


743,998 


Grand Forks. Energy Research Center. 
743,217 


743,222 


DES?008 187/GAR camden 
FG01-84CE64846 
Blue Cross and Biue Shield Association, Chicago, IL. 
DE87007567/GAR 743,154 
FG01-85CE 15207 


innovative Technology Labs., Richland, WA. 
DE87007739/GAR 


FG01-85PE77035 
Pee ang -F Enterprise Inst. for Public Policy Research, Wash- 
87006213/GAR 743,197 

FG01-86CE 15279 


AV-YO, inc., Kaneohe, Hi. 
DE87003359/GAR 


FG01-86CE63481 


743,144 


743,510 


743,269 


South Middlesex Opportunity Council, Framingham, MA. 
DE87007113/GAR 


FG01-86CE63502 
Group, Newport, Ri. 


743,151 


0E87007002/ 
FG02-83NE 44352 


Massachusetts Dept. of Public Health, Boston. 
DE87007754/GAR 


FG02-84ER 13190 


742,605 


744,035 


Columbia Univ., New York. 
DE87008242/GAR 


FG02-84ER 13205 
Illinois Inst. of Tech., Chicago. Dept. of Chemical Engineer- 
#8706921 /GAR 742,729 
FG02-84ER 13217 


743,624 


Colorado Univ. at Boulder. Dept. of Chemical 
DE87007539/GAR 


FG02-84ER 13235 


Brown Univ., Providence, Ri. Dept. of Chemistry. 
0E87007763/GAR 


Harvard Univ., Cambridge, MA. 
DE87008021/GAR 


FG02-84ER45131 
Pittsburgh Univ., PA. 


742,674 


742,737 


744,325 
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0E87007540/GAR 
FG02-84ER45170 


Missouri Univ.-Kansas City. of Physics. 
0E87008026/GAR wees 


0E87008027/GAR 
FG02-84NE44507 

New York State Geological Survey/State Museum, q 

DE87008362/GAR 744,061 


FG02-85ER 13411 


Utah Univ., Sait Lake of Chemistry. 
DE87007740/GAR a de 


FG02-85ER 13454 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


0E87006965/GAR 743,165 


744,229 


744,326 
744,327 


742,736 


Colorado Univ. at Boulder. 

0E87007858/GAR 744,007 

FG02-86CH 10273 
EWA, Inc. 
0DE87007593/GAR 


Fond Du Lac Reservation, Cloquet, MN. 
0E87007592/GAR 


_Debroatteneaa 


py on AES 
0E87007590/GAR 742,068 


FG02-86ER 13539 


Wisconsin Univ.-Madison. Lab. of Genetics. 
DE87007966/GAR 


of 
Deercoseet /GAR — PONY, 9 747 
gen ow 


744,032 
744,031 


744,033 


743,688 


Joint Inst. for Lab. Astrophysics, Boulder, CO. 
Deev00retT/GAR 


Kansas State Univ., Manhattan. Dept. of Physics. 
DE87007538/GAR 


0DE87007920/GAR 
FG02-86ER60455 


Oakland Univ., Rochester, Mi. Dept. of Chemistry. 
DE87008311/GAR 


California inst. of Tech., Pasadena. 
0E87005029/GAR 


California Univ., Los Angeles. Dept. of Mechanical, Aero- 
O79 744,010 


744,423 


742,928 


17965/GAR 
FG05-80ET53088 
Texas Univ. at Austin. inst. for Fusion Studies. 
DE87008054/GAR 744,230 
FG05-64ER 13191 


Texas Univ. at Austin. Dept. of . 
DE87007938/GAR — 


Florida Univ., Gainesville. Dept. of Chemistry. 
0DE87007406/GAR 


FG05-85ER 13362 


742,741 
743,596 


Florida Univ., 
0DE87005681/GAR 
FG05-86ER 13604 


Texas Univ. at Austin. Dept. of Chemical ! 
0E87007768/GAR Engineering. 738 


FG05-86ER 13633 
North Carolina Univ. at Hill. 
DE87007408/GAR — 

FG05-86ER45233 


Rice Univ., Houston, TX. Dept. of Physics. 
DE87007937/GAR 


North Carolina State Univ. at Raleigh. Dept. of Chemistry. 
0E87007407/GAR 742,732 


Alaska Univ., Fairbanks. inst. of Marine Science. 
DE87008176/GAR 


0DE87008177/GAR 
FG07-841D 12471 


Alaska Univ., Fairbanks. Geophysical Inst. 
0E87005944/GAR 


FG09-84ER 13296 


742,723 


742,690 


744,324 


742,473 
742,474 


743,244 


Univ., Columbia. Dept. of Chemistry. 


South Carolina Univ 
nutans” 742,727 


aii Anes. Dap of Pryce 
732/GAR 


Ph or ee 
Savannah State Coll, GA. Dept. of Chemistry. 


744,387 


0E87007878/GAR 
FG22-82PC50795 


Arizona Univ., Tucson. Dept. of Chemical 
0E87004287/GAR Sogneey ses 


FG22-83PC60036 
Purdue Univ., Lafayette, IN. School of Chemical Engineer- 
0#87007383/GAR 743,170 
FG22-83PC60786 
f= Bethienem, PA. 
133/GAR 742,744 
Univ., Bethlehem, PA. Center for Surface and Coat- 


7008134/GAR 742,745 
FG22-83PC60813 
Oklahoma State Univ., Stillwater. School of Chemical Engi- 


DES /GAR 743,168 
FG22-84PC70753 


742,740 


Texas Southern Univ., Houston. Dept. of Chemistry. 
0DE87007402/GAR 
FG22-84PC70782 
lilinois Univ. at Urbana-Champaign. 
0E87008374/GAR 
0E87008390/GAR 
FG22-84PC70787 


North Dakota Univ., Grand Forks. 
DE87008699/GAR 


DE87008700/GAR 
FG22-84PC70798 


Utah Univ., Sait Lake Biomaterials Profiling Center. 
DE86015845/GAR 7 


FG22-84PC70801 
Mlinois Univ. at Urbana-Champaign. Dept. of Chemical Engi- 
DE87008186/GAR 743,174 
FG22-84PC70804 


New York State Coll. of Ceramics, Alfred. 
0DE87006444/GAR 


of Southern California, Los Angeles. 
DE8700: /GAR 


743,171 


743,227 
742,749 


743,181 
743,182 


743,193 


743,199 


743,210 


SRI international, Menlo Park, CA. 
0E87007115/GAR 


FG22-85PC80502 
0E87006667/GAR 
FG22-85PC80510 


Illinois Univ. at Urbana-Champaign. Dept. of Chemistry. 
0DE87008185/GAR 743,224 


FG22-85PC80519 

Materials Lab. 

0E87008022/GAR 743,218 
FG22-85PC80528 

Texas A and M Univ., College Station. Dept. of Mechanical 


700 GAR 743,213 
FG22-85PC80752 


— ea ee. Provo, UT. Combustion Lab. 


FG22-85PC80910 
Advanced Fuel Research, inc., East Hartford, CT. 
0E87008386/GAR 


743,169 


743,167 


743,166 


743,177 
FG22-86PC90502 
Alabama Univ., University. Dept. of Chemistry. 
0DE87008001/GAR 
FG22-86PC90504 


DE87007536/GAR 


FG22-86PC90507 
California Univ., Berkeley. Coll. of Engineering. 
0E87008055/GAR 

FG22-86PC90515 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemical En- 


/GAR 742,743 
FG22-86PC905 19 


743,216 
743,207 


743,219 


New Mexico Univ., Albuquerque. Dept. of Gant, 
DE87006751/GAR 


FG22-86PC90521 


North Dakota Univ., Grand Forks. Dept. of Physics. 
0E87008300/GAR 


FG22-86PC90578 
Princeton Univ., NJ. Dept. of Chemical Engineering. 
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0E87007398/GAR 
FG22-86PC90959 


California inst. of Tech., Pasadena. 
0E87007400/GAR 


Massachusetts inst. of Tech., Cambridge. 
DE87008417/GAR 


FG79-8 1BP32226 


Cowlitz-Wahkiakum Governmental Conference, Kelso, WA. 
DE87007425/GAR 743,139 


FG79-82BP39214 


pesroontar/Gan 


Des7oohaee/GAR 


743,229 


, WA. 
Agency, 743,153 


743,138 


Lane Council of Governments, Eugene, OR. 
DeS7O07e11/GAR 


FG79-83BP39220 
et 20m gt taaaas tay ep fuse 


Reservation, Pabio. 
0E87007541/GAR 743,120 
FG79-838P39229 


Yakima Valley Conference of Governments, WA. 
0E87007806/GAR 


743,157 


Cranfield inst. of Tech. (England). 
N87-23613/9/GAR 


institute of Gas Technology, Chicago, IL. 
PB87-210696/GAR 


GRI-5083-253-0936 
Radian .. Austin, 
Poor 20088 /GAR 

GRI-5083-260-0780 
Corneil Univ., Ithaca, NY. Snete Gants Sys, 
PB87-209417/GAR 742, 

GRI-5083-260-0954 


Stanford Univ., CA. Dept. of Geophysics. 
PB87-207155/GAR 


GRI-5084-260-0973 
Colorado State Univ., Fort Collins. Dept. of Botany and 


PB87-207636/GAR 743,241 
GRI-5084-260-1010 

Oklahoma Univ., Norman. School of Chemical Engineering 

and ials Science. 

PB87-209987/GAR 743,242 
GRI-5084-293-1115 


743,243 


743,334 


742,755 


PB87-207429/GAR 
GRI-5084-5 12-0991 
Alabama Univ. in Huntsville. Center for High Technology 
Research. 


743,126 


P88? 207072/GAR 


GRI-5085-213-1148 


743,150 


ResTech Houston, inc., TX. 
PB87-207411/GAR 
io antl 


743,971 


Univ., Morgantown. Dept. of Chemistry. 


Poe. 213146/GAR 743,190 


GRI-5086-25 1-1232 


See Stare Apoecaten, Tain, CA. 


GRI-5086-260-1239 


PEST eiossO/GARe es 42.757 


743,336 


SRI International, Menlo Park, CA. 
PB87-213153/GAR 


GRI-5086-260- 1254 
PB87-211942/GAR 744, 
GRI-5086-260-1419 
anaes © State Univ., University Park. Dept. of Materi- 
and Engineenng. 
Poer-sona 207403/GAR 743,188 
HCFA-17-98758 


Center for Health Economics Research, Needham, MA. 
PB87-201463/GAR 743,446 


HCF A-500-83-0047 
Mathematica Research, inc., Washington, DC 
PB87 7 206561 /GAR 


PB87-207163/GAR 
PB87-207189/GAR 
INAG-APT-RA-82.4622 


Centre National de Recherches Meteorologiques, Toulouse 
(France). 


CG-8 


743,338 


743, 449 
743,437 
743,438 
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N87-23082/7/GAR 
J0134025 
Pennsylvania State Univ., University Park. Dept. of Mineral 


10/GAR 743,966 


742,459 


30233926 
PB87-203428/GAR 743,967 
JPL-97582 


California inst. of Tech., Pasadena. 
N87-24373/9/GAR 


JPL-957243 


742,398 


Minnesota Univ., 
N87-24325/9/GAR 
JPL-957317 


742,350 


Arizona State Univ., Tempe. 
N87-24308/5/GAR 


MDA903-79-C-0257 


742,333 
AD-A181 721/2/GAR 
MDA903-80-C-0432 


742,710 


Stanford Univ., CA. Center for integrated Systems. 
AD-A181 507/5/GAR 
MDA903-81-C-0335 
University of Southern California, Marina dei Rey. informa- 
tion Sciences Inst. 
AD-A181 476/3/GAR 742,504 
MDA903-82-C-0531 


Human Resources Research Organization, Alexandria, VA. 
AD-A181 832/7/GAR 741,908 


743,082 


Milton S. Medical Center, Hershey, PA. 
AD-A181 828/5/GAR 
MDA903-83-C-0335 


742,551 


AD-A181 572/9/GAR 


AD-A181 619/8/GAR 
AD-A181 716/2/GAR 
MDA903-84-C-0020 


742,921 
742,923 
742,925 


international Corp., Arlington, VA. 
Center for Sei Studies. 

AD-A181 567/9/GAR 743,901 
MDA903-84-C-0446 


AD-A181 803/8/GAR 


AD-A181 804/6/GAR 
AD-A181 805/3/GAR 
AD-A181 806/1/GAR 
AD-A181 807/9/GAR 
MDA903-84-K-0062 


Stanford Univ., CA. Center for integrated Systems. 
AD-A181 571/1/GAR 


741,901 
741,902 
741,903 
741,904 
741,905 


743,083 


he CA. 
AD-A181 290/8/GAR 


AD-A181 413/6/GAR 

AD-A181 615/6/GAR 
MDA903-85-C-0215 

Massachusetts Inst. of Tech., Cambridge. Research Lab. of 

AD-A181 620/6/GAR 744,315 
MDA903-85-K-0305 


Florida State Univ., Tallahassee. Dept. of Poychategy 
AD-A181 552/1/GAR 42,547 
ee 


ADATS! SS3/O/GAR" nas a M24 


741,890 
742,568 
741,878 


AD-A181 371/6/GAR 


MDA903-86-K-001 1 


743,857 


Northwestern Univ., Evanston, IL. Dept. of Sociology. 
AD-A181 831 /9/GAR 741,907 


gee ne 


lestiand Helicopters Ltd., Yeovil (England). 
Ne?-28248/4/G0R 


MOD(PE)-A94C/2196 
N87-22989/4/ ete 


MOD(PE)-NUW-72A/ 1287 


Establishment, Portland ’ 
Engen 4.099 


741,994 
743,501 


Admiralty Research 
N87-23102/3/GAR 
NO0014-75-C-0114 


Stress T Inc., Rochester, NY. 
AD-A181 731/1 


N00014-76-C-0016 


743,509 


N87-24248/3/GAR 
NO00 14-77-C-0256 

penne tat. <8 eek Cate Gon. ee 

AD-A181 415/1/GAR 744,442 
N00014-77-C-0311 

eee inst. of Tech., Cambridge. Dept. of Chemi- 

AD-A181 602/4/GAR 743,560 
NO00 14-80-C-0440 


742,281 


Scripps Institution La Jolla, CA. 
AD-A181 wn 


N00014-80-C-0505 
rr inst. of Tech., Cambridge. Artificial Intelli- 
Ro-A181 $98/0/GAR 743,465 
N000 14-80-C-0741 
Penneyivenia State Univ., University Park. Dept. of Statis- 
AD-A181 560/4/GAR 743,638 
N00014-81-C-0006 


744,085 


N87-23331/8/GAR 
NO00 14-8 1-K-0457 


742,424 


California Univ., Davis. Dept. of Geology. 
AD-A181 495/3/GAR 


NO00 14-8 1-K-0494 
—— > inst. of Tech., Cambridge. Artificial intelli- 
2-A161 598/0/GAR 743,465 
NO00 14-8 1-K-0742 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 
AD-A181 569/5/GAR 743,639 
AD-A181 671/9/GAR 743,670 
N00014-82-C-0404 


Florida State Univ., Tallahassee. Dept. of Cosanapaity, 
AD-A181 561/2/GAR 44,086 
AD-A181 811/1 744,091 


NO00 14-83-K-0385 
Purdue Univ., Lafayette, IN. School of industrial Engineer- 
AD-A181 836/8/GAR 743,506 
NO00 14-83-K-0572 


743,898 


Duke Univ., Durham, NC. Dept. of Chemistry. 
AD-A181 277/5/GAR 


yp pase oe 
AD ATG! 540/6/GAR 743,900 
N00014-84-C-0169 


742,693 


Washington Univ., Seattie. Dept. of Statistics. 
AD-A181 394/8/GAR 


N00014-84-C-0218 


743,637 


State Univ., Corvallis. School of Cuanpuy 
AD-A181 764/2/GAR 


NO00 14-84-C-0708 


IBM Almaden Research Center, San Jose, CA. 
AD-A181 482/1/GAR 


NO00 14-84-C- 1067 


44,089 


744,246 


Purdue Univ., Lafayette, IN. Dept. of Statistics. 
AD-A181 356/7/GAR 
NO00 14-84-K-0052 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A181 361/7/GAR 742,697 


NO0014-84-K-0519 
meget oe inst. of Tech., Cambridge. Lab. for informa- 
tion and Decision . 
AD-A181 500/0/GAR 741,876 
NO00 14-84-K-0615 


743,636 


AD-A181 734/5/GAR 
NO00 14-84-K-0735 


powerte aw | Geological 
AD-A181 779/0/GAR 


NO00 14-85-C-0012 


isys Corp., Paoli, PA. Paoli Research Center 
AD-A181 272/6/GAR 


AD-A181 562/0/GAR 
NO00 14-85-C-0552 
Minnesota Mining and Mfg. Co., St. Paul. Electronic and In- 
formation Sector 
AD-A181 447/4/GAR 
NO00 14-85-C-2513 


KM Sciences, — VA 
AD-A181 595/0/ 


6000 14-85-K-0027 


ee Ann Arbor. Dept. of Physiology. 
AD-A181 319/5/GAR 
AD-A181 772/5 


742,550 
Observatory, Palisades, NY. 
742,470 


742,580 
743,861 


744,244 


743,567 


743,722 
743,787 





NO00 14-85-K-0077 
New York Univ., NY. Courant inst. of Mathematical Sci- 


ences. 

AD-A181 829/3/GAR 743,618 
NO00 14-85-K-0124 

Massachusetts inst. of Tech., Cambridge. Artificial Intelli- 


= Lab. 
A181 262/7/GAR 743,499 
NO00 14-85-K-0152 
AD-A181 98/1/GAR 742,990 
AD-A181 379/9/GAR 744,444 
AD-A181 683/4/GAR 743,643 
NO000 14-85-K-0198 
D Univ., Pittsburgh, PA. Management Sci- 
ences Group. 
AD-A181 661/0/GAR 743,505 
NO00 14-85-K-0265 
re Univ., Minneapolis. St. Anthony Falls Hydraulic 
ADAI81 395/5/GAR 744,216 
NO000 14-85-K-0329 
C Univ., Pittsburgh, PA. Management Sci- 
ences Group. 
AD-A181 660/2/GAR 741,869 
NO00 14-85-K-0343 
AD-A181 431/8/GAR 
AD-A181 498/7/GAR 
NO00 14-85-K-0607 


743,633 
743,634 


Ri. Center for Neural Science. 


Brown Univ., Providence, 
AD-A181 860/8/GAR 742,586 
NO00 14-85-K-0643 


Pennsylvania Univ., Philadelphia. 
AD-A181 328/6/GAR 


AD-A181 330/2/GAR 

AD-A181 493/8/GAR 
NO00 14-85-K-0709 

Johns Hopkins Univ., Baltimore, MD. Dept. of Chemical En- 

Ro-aies 573/7/GAR 743,559 
NOOO 14-86-C-0807 


742,545 
742,593 
742,594 


AD-A181 /1/GAR 
NO00 14-86-C-2288 


742,920 


Geo-Centers, Inc., Newton Upper Falls, MA. 
AD-A181 753/5/GAR 


NO00 14-86-K-0041 


742,712 


Ri. Center for Neural Science. 


Brown Univ., Providence, 
AD-A181 860/8/GAR 742,586 
NO00 14-86-K-0043 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A181 696/6/GAR 742,709 


AD-A181 859/0/GAR 742,720 
NO00 14-86-K-0156 


Stanford Univ., CA. Dept. of Statistics. 
AD-A181 773/3/GAR 


NO00 14-86-K-0180 
Massachusetts inst. of Tech., Cambridge. Artificial Intelli- 


Lab. 
D-A181 768/3/GAR 744,369 
NO00 14-86-K-0258 


Utah Univ. Medical Center, Salt Lake City. Laser Inst. 
AD-A181 643/8/GAR 743,668 


NOOO 14-86-K-0305 


North Carolina Univ. at Chapel Hill. Dept. of istry. 
AD-A181 320/4/GAR 742.696 
AD-A181 339/3/GAR 743,079 


AD-A181 470/6/GAR 742,701 
AD-A181 472/2/GAR 742,702 
NO00 14-86-K-0639 


743,644 


Utah Univ. Dept. of Chemistry. 
AD-A181 égars/Gan 


NO000 14-86-K-0662 
Texas A and M Univ., College Station. Dept. of Biochemis- 


Ab-ntet 705/876 
A181 765/9/GAR 743,652 
NO00 14-86-K-0711 
Princeton Univ., NJ. Dept. of Electrical Engineering and 
Computer Science. 
AD-A181 463/1/GAR 744,309 
NOOO 14-87-C-0001 


Center for Naval Analyses, Alexandria, VA. 
AD-A181 377/3/GAR 742,546 


Center for Naval Analyses, Alexandria, VA. Amphibious and 

Land Wartare Research Dept. 

AD-A181 699/0/GAR 743,862 
NO00 14-87-C-2032 


NKF Engineering, inc., Reston, VA. 


742,644 


CONTRACT/GRANT NUMBER INDEX 


AD-A181 774/1/GAR 
NO00 14-87-K-0064 

California inst. of Tech., Pasadena. Arthur Amos Noyes 

Lab. of Chemical 

AD-A181 825/1/ 742,715 

AD-A181 842/6/GAR 742,716 


AD-A181 844/2/GAR 742,717 
N00039-82-C-0235 


743,066 


California Univ., Berkeley 
AD-A181 715/4/GAR 
N00039-84-C-0082 


742,950 


California Univ., Berkeley. 
AD-A181 411/0/GAR 743,488 


California Univ., Berkeley. Computer Science Div 
AD-A181 389/8/GAR 742,942 


California Univ., Berkeley. Dept. of Electrical Engineering 

and Computer Sciences. 

AD-A181 443/3/GAR 742,944 
N00228-85-G-3323 


. Dept. of Civil Engineering. 


AD-A181 598/4/GAR 742,604 


N6092 1-85-C-0044 


Science eon International 
AD-A181 3/GAR 


.. San Diego, CA. 
ares 744,368 


Products Research and Chemical Corp., Glendale. 
AD-A181 550/5/GAR 


NAG1-225 


N6v.2273474/GAR sia aaa ie te 9 44,495 
NAG2-134 


pee bee Laramie. infrared Observatory. 
7-2. /6/GAR 
NAG2-278 


, CA. 
743,519 


742,328 


inst. for Research in Environmental Science, 


N87-23916/6/GAR 
NAG2-315 


of Califomia, Los Angeles. 
Nev 24960/6/GAR 
NAG2-401 


N87-23589/1/GAR 


NAG3-337 
eet Deereiee and Space Aaetitaaion, Cleveland, 
Research Center. 


OH. Lewis 
N87-24007/3/GAR 743,564 
NAG3-534 


742,384 


741,953 


Inst. of Tech., Atlanta. 
N87-22796/3/GAR 


744,356 


Northwestern Univ., Evanston, IL. 
N87-22790/6/GAR 


NAG3-553 
National Aeronautics and Space Administration, Cleveland, 
Research Center. 


OH. Lewis 
aaa 743,564 


meet 25008/7/GAR er $42,842 


NAG3-3143 
Northwestern Univ., Evanston, IL. 
Ne?.2977/8/GAR 


NAGS-376 


744,355 


743,516 


N87-24252/5/GAR 
NAG5-404 

a Aeronautics and Space Administration, Washing- 

N87-24301/0/GAR 742,326 
NAG5-520 

Catholic Univ. of America, Washington, DC. Dept. of Me- 

N87-23980/2/GAR 744,505 
aoe 


742,284 


‘exas Univ. at Austin. Center for Space Research. 
NB? 24042/0/GAR 


743,936 


and Space Administration, Houston, 
Space Center. 
743,883 


T™. bi 8B. Johnson 

N87-24010/7/GAR 
NAGS-749 

Catholic Univ. of America, Washington, DC. Dept. of Me- 

N87-23980/2/GAR 744,505 
NAGS-814 


Massachusetts Inst. of Tech., Cambridge. 
N87- 24008/6/GAR 


NAG5-848 
Catholic Univ. of America, Washington, DC. School of Engi- 
neering and Architecture. 


743,934 


N87-23670/9/GAR 
NAG5-864 
Catholic Univ. of America, Washi , DC. 
N87-24211/1/GAR — 
NAG8-069 
Alabama Univ. in 
N87-23717/8/GAR 
NAGW-77 


Utah State Univ., 
N87-23323/5/GAR 


NAGW-111 


Cornell Univ., Ithaca, NY. 
N87-23352/4/GAR 


N87-23354/0/GAR 
N87-23453/0/GAR 
NAGW-132 
Arizona State Univ., Tempe. 
N87-23541/2/GAR 
NAGW-186 
bo phe es , Charlottesville. Rotor Dynamics Lab. 
N87-23435/7/GAR 


N87-24387/9/ 742,403 
NAGW-275 


742,200 


” 742,120 


Univ. 
N87-23316/9/GAR 
NAGW-398 
, Charlottesville. Rotor Dynamics Lab. 
Nee 2338378 9/GAR 


NAGW-432 
Univ., St. Louis, MO. of Earth and Plane- 
tay Sones Dept. 
N87-23358/1/GAR 742,087 
NAGW-577 


ees aes Inst., Troy, NY. 
N87-24157/6/ = 


Lawrence Univ., wi. 
Ner2ss14/S/GAR 


NAGW-761 
oy Aeronautics and 
NEv-SeseS/a/GaR . 
NAGW-853 


744,294 


742,236 


742,278 


743,930 
Administration, Greenbelt, 
4 742,348 


Los Angeles, CA. Space Sciences Lab. 


Aerospace 
N87-23328/4/' 742,421 


NAGW-929 
N87-23381/3/GAR 
N87-23393/8/GAR 

NANB-5H0551 
Maryland Univ., College Park. Dept. of Mechanical Engi- 
PB87-901810/GAR 742,621 

NAS1-16456 


. Rotor Dynamics Lab. 
742,235 


742,242 


Corp., Hampton, VA. 


ST 
N87- /4/GAR 


NAS1-16475 


742,499 


McDonnell Helicopter Co., Mesa, AZ. 
N87-23596/6/ 


NAS1-17070 
National Aeronautics and Space Administration, Hampton, 
VA. Research Center. 
N87-24107/1/GAR 743,626 
N87-24122/0/GAR 742,982 


NAS1-17719 


N87-23617/0/ 


NAS1-17974 


741,957 


Inc., Cambridge, MA. 


MITRE Corp., McLean, VA. 
N87-23607/1/GAR 


NAS1-18107 
National Aeronautics and Space Administration, Hampton, 
VA. Research Center. 
N87-24107/1/GAR 743,626 
N87-24122/0/GAR 742,982 
NAS1-18216 


., Inc., San Luis Obispo, CA. 
'7-23663/4/GAR 


NAS2-11125 


744,538 


N87-24248/3/GAR 
NAS2-12261 
ing Commercial Airplane Co., Seattle, WA. 
NB?.29600/4/GAR 


October 1, 1987 


742,014 


CG-9 





NAS3-22901 
National Aeronautics and Space Administration, Cleveland, 
OH. Center. 


Lewis 
N87-23685/7/GAR 744,463 
NAS3-23939 


Pratt and Aircraft 
NOT. 29622/0/GAR 


Group, East Hartford, CT. 
742,835 


Hamilton Standard, Windsor Locks, CT. 
N87-23615/4/GAR 


Technology, inc., Cleveland, OH. 
N87-23729/3/GAR 


NAS3-24382 
~ ee international Corp., Canoga Park, CA. Rocketdyne 
N87-22793/0/GAR 742,876 
NAS3-24389 


741,996 


742,840 


N87. 6/GAR 742,870 
Southwest Research inst., San Antonio, TX. 
N87-22784/9/GAR 

NAS3-24666 


742,869 


CA. 
Canoga Park, mes 


744,467 


Rockwell International, 

N87-23695/6/GAR 

N87-23696/4/GAR 
NASS-28558 

rang Aeronautics and Space Administration, Washing- 

Ne?-23091/8/GAR 742,462 
NAS5-28779 


MD. Fight 

N87-24031 Saas Space 

N87-24032/1/GAR 
NAS-7-100-956290 


Agana Cube, 


743,323 
743,324 


Moore Schoo! of Electrical Engineering, Philadelphia, PA. 
Des7006117/GAR 743,293 


= -100-9566 15 


Lab., Pasadena, CA. 


bes }90/GAR 


NAS7-918 


N87-24305/1/GAR 


Jet Propulsion Lab., Pasadena, CA. 
N87-23426/6/GAR 


743,290 


742,330 
742,113 


Univ., St. Louis, MO. McDonnell Center for the 
NB7-24256/6/GAR 742,407 
NAS8-27977 
on Univ., St. Louis, MO. McDonnell Center for the 
NB7.24256/6/GAR 742,407 
NAS8-34659 


N87-24184/0/GAR 


NAS9- 15800 
lodaand Exgreaey and Management Services Co., Inc., 
Houston, TX 
N87-22744/3/GAR 744,454 
NASA ORDER L-76724-8 


National Research Council, Washington, DC. 
N87-24162/6/GAR 


NASA ORDER S-56107-D 
National Marine Fisheries Service, Miami, FL. Southeast 
Fisheries Center. 
N87-24012/3/GAR 742,066 
NASA-W- 15047 


StS Seem of Cunde® COR), Cuttin, CO. Tap 
PB87-202966 


PB87-203030 
PB87-203048 
NASW-861 


742,573 


744,469 


742,655 
742,657 
742,658 


Aerospace Los Angeles, CA. Space Sciences Lab. 
N87-23328/4/ 742.421 
NASW-3165 
ayy Aeronautics and Space Administration, Washing- 
N87-24063/6/GAR 744,522 
NASW-3214 


Science inst., Tucson, AZ. 
N87-23384/7/GAR 


National Aeronautics and Space Administration, Hampton, 
VA. Research Center. 
742,051 


742,237 


N67- /3/GAR 
NASW-3947 
Science Applications international Corp., McLean, VA. 
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N87-23325/0/GAR 
NASW-4005 
i Aeronautics and Space Administration, Washing- 
N87-23583/4/GAR 744,475 
NATO-82-0592 
ae van Zon en Melkweg, Dwingeloo 
N87-24295/4/GAR 742,320 
NATO-83/584 
 .rtrcmees Center for Astrophysics, Cambridge, 
N87-24322/6/GAR 
NATO-0592/82 


Minnesota Univ., Minneapolis. 
N87-24325/9/GAR 


NCC2-271 


742,418 


742,350 


Stanford Univ., CA. 
N87-23627/9/GAR 
NCC2-274 


741,975 


Stanford Univ., CA. 
N87-24103/0/GAR 
NCC2-324 


742,588 
Harvard Univ., Cambridge, MA. 
N87-22636/1/GAR 

NGL-14-001-001 
Gage ue. iL. 

N87- 1/7/GAR 


NGR21-002-316 


742,520 


742,283 


Univ., Park. 
N87-24166/7/GAR 
NGT-01-008-021 

Alabama Univ. in Huntsville. 

N87-22752/6/GAR 
NGT-44-006-806 

Rice Univ., Houston, TX. Dept. of Electrical and Computer 


AD-A181 378/1/GAR 742,990 


NPS-PX-5000-3-0302 
PB87-204152/GAR 44,565 
NSF AST-82-04256 


742,279 


744,456 


742,235 


742,242 


N87-23381/3/GAR 
N87-23393/8/GAR 
NSF AST-82-12252 
N87-24291/3/GAR 
N87-24310/1/GAR 
NSF AST-83-12699 


742,316 
742,335 


California inst. of Tech., Pasadena. 
N87-24354/9/GAR 


NSF AST-84-03054 


California inst. of Tech., Pasadena. 
N87-24275/6/GAR 


NSF AST-84-12473 


California inst. of Tech., Pasadena. 
N87-24267/3/GAR 


N87-24275/6/GAR 
N87-24331/7/GAR 
NSF AST-84-18197 


742,379 


N87-24285/5/GAR 
N87-24342/4/GAR 
N87-24356/4/GAR 
N87-24361/4/GAR 
NSF AST-84-20374 
Radiostraling van Zon en Melkweg, Dwingeloo 
N87-24295/4/GAR 742,320 
NSF AST-85-09907 
cpeee Gutneasien Center for Astrophysics, Cambridge, 
N87-24322/6/GAR 
NSF AST-86-09907 


N87-24320/0/GAR 


NSF-ATM80-12801 
18 or1/7/GRR 
NSF ATM-62-17797 
inst. for Research in Environmental Science, 
N87-23081/9/GAR 742,458 
NSF ATM-62-18215 


742,310 
742,367 
742,381 
742,386 


742,345 


, La Jolla. Dept. of Electrical En- 
. 742,253 


N87-23036/3/GAR 
NSF ATM-83-17710 
Lockheed Palo Alto Research Labs., CA. 


742,435 


N87-23329/2/GAR 
NSF ATM-84-17880 
N87-23323/5/GAR 
NSF ATM-84-18625 
inst. for Research in Environmental Science, 


, CO. 
N87-23071/0/GAR 742,450 
N87-23081/9/GAR 742,458 
NSF ATM-84-45010 


N87-23326/8/GAR 


NSF ATM-86-17797 
inst. for Research in Environmental Science, 
N87-23079/3/GAR 742,456 

py Seg 


Univ., Coral Gables, FL. Coll. of Engineering. 
Pee? 200223/GAR 


NSF-CES85- 19056 
Michigan Technological Univ., Houghton. Dept. of Civil En- 
Bps7.207445/GAR 743,434 
NSF-CHE82-10708 


Texas Univ. at Austin. Dept. of Chemistry. 
AD-A181 303/9/GAR 


NSF-CHE85- 19053 


State Univ. of New York at Buffalo, Amherst. 
AD-A181 862/4/GAR 744,253 


AD-A181 863/2/GAR 742,686 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A181 696/6/GAR 742,709 


NSF-CHE85-21390 


Texas Univ. at Austin. 
AD-A181 347/6/GAR 


NSF-DCR82-02397 


isys Corp., Paoli, PA. Paoli Research 
AD-A181 562/0/GAR 


NSF-DCR83-18514 
Rice Univ., Houston, TX. Dept. of Electrical and Computer 


Engi 
AD-A181 379/9/GAR 


NSF-DMS84-20623 
AD-A181 498/7/' 
NSF-DMS84-20968 


744,300 


742,419 


743,424 


742,660 


Austin. Dept. of Chemistry. 
742,661 


743,861 


744,444 


743,634 


Wisconsin Univ.- . Mathematics Research Center. 
AD-A181 280/5/GAR 743,635 
NSF-DMS86-06964 

Purdue Univ., La’ , IN. of Statistics. 

AD-A181 MGR ~— 
NSF-ECE82-17550 

Washington State Univ., Pullman. Environmental Research 

PB87-206280/GAR 744,562 
NSF-ECS84-07285 

Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 

AD-A181 569/5/GAR 743,639 

AD-A181 671/9/GAR 743,670 
NSF-IST84-08726 

University of Southern California, Marina del Rey. informa- 

tion Sci Inst. 

AD-A181 350/0/GAR 742,581 
NSF-MCS81-10556 

AD-A181 751/9/GAR 743,617 
NSF-OCE81-18014 


Woods Hole Oceanographic Institution, MA. 
PB87-200135/GAR 


NSF-OCE82-17915 


743,636 


Scripps institution of Oceanography, La Jolla, CA. 
AD-A181 446/6/GAR 


NSF-SPA86-51540 


SRI International, Menlo Park, CA. 
PB87-203543/GAR 


NSF-SRS85- 15461 
pes eee Soe, A Sage SS Ge a oe 


PB87- PBB? 189726GAR 742,506 


PB87-189734/GAR 742,507 
NSG3-253 


N87-23979/4/GAR 


NSG-3188 

N87-23969/5/GAR 
NSG-5012 

Georgia inst. of Tech., Atlanta. 





N87-23858/0/GAR 
NSG-7156 
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tions. 

AD-A181 333/6/GAR 744,306 PC A03/MF A01 
AD-A181 334/4/GAR 

International Symposium on Microwave Signatures and 

ee See aes & Cemeny Cuan > OSs 

AD ATO $94/4/GAR 743,987 PC A02/MF A01 
oe 335/1/GAR 

: Conference on Genetic Engineering 

Techniques (2 Held in London (United Kingdom) on 20- 

21 November 1 

AD-A181 335/1/GAR 743,682 PC A03/MF A01 
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AD-A181 336/9/GAR 


is of Radiolabeled . 
181 336/9/GAR 743,796 PC A02/MF A01 


AD-A181 337/7/GAR 
Applied Matena!l Science 
181 337/7/GAR 
AD-A181 pen 
Annual Physical ba An isis Hold | Weet Gorin 
in 
on 30 ipa 4 April 1087. 
AD-A181 338/5/GAR 744,242 PC AQ2/MF A01 
AD-A181 339/3/GAR 


In-situ Son of yh ny 17. Syaren 
of Silicon Contact Angle Messurement 
AD-A181 /3/GAR 743,079 Pe 
AD-A181 340/1/GAR 
of Novel Fluorine Compounds: New Experimental 
in Elemental Fluorine 


in Chemistry. 
AD-A181 340/1/GAR 742,759 PC A02/MF A01 
AD-A181 341/9/GAR 


Collisional & Nonlinear Radiative Processes for Develop- 
XUV Sources. 


ment of Coherent UV & 
AD-A181 341/9/GAR 742,684 PC A03/MF A01 
AD-A181 342/7/GAR 


in va. 
43,607 PC A02/MF A01 


Micro-Raman Analysis of Thin Films. 
AD-A181 342/7/GAR 744,243 PC AQ2/MF A01 
AD-A181 343/5/GAR 


Director, Operational Test and Evaluation 
AD-A181 343/5/GAR 743,868 
AD-A181 344/3/GAR 

~ cr of Defense Geomagnetic Data Library User 

AD Ais 344/3/GAR 743,896 PC A0Q2/MF A01 
AD-A181 345/0/GAR 

Wastewater Characterization and Hazardous Waste Survey, 


Hickam AFB, Hawaii. 

AD-A181 345/0/GAR 743,368 PC A0S/MF A01 
AD-A181 346/8/GAR 

AD-A181 346/8/GAR 743,369 PC AQS/MF A01 
AD-A181 347/6/GAR 

Further Developments of the Metal Vapor/ Radical Re- 

action. Synthesis of Trio( rttuoromettayfinchom and 


poy ne and Their Adducts. 
AD-A181 347/6/GAR 


742,661 PC A02/MF A01 
AD-A181 348/4/GAR 


Application of the Knox-Thompson Method to Solar Obser- 

AD-A181 348/4/GAR 742,219 PC A02/MF A01 
AD-A181 349/2/GAR 

Traffic Alert and Collision Avoidance System (TCAS) Sur- 

veillance Performance in 

AD-A181 349/2/GAR 742,003 PC A06/MF A01 
AD-A181 350/0/GAR 

Rhetorical Structure Theory: A Framework for the Analysis 


of Texts. 
AD-A181 350/0/GAR 742,581 PC A03/MF A01 


AD-A181 351/8/GAR 

Semantics for a Systemic Grammar: The Chooser and In- 

quiry Framework. 

AD-A181 351/8/GAR 742,582 PC A03/MF A01 
AD-A181 352/6/GAR 

AD-A181 soerGkn ‘43,080 PC AOQ3/MF A01 
AD-A181 353/4/GAR 

struction Battalion Center. 

AD-A181 353/4/GAR 743,347 PC A12/MF A01 
AD-A181 354/2/GAR 


FY'86. 
A08/MF A01 


McKenzie Counties, North folume 1 
AD-A181 354/2/GAR 742,502 PC A21/MF A01 


AD-A181 356/7/GAR 
Rates of Peis Bayes Rules for Two- 
Action Discrete Case. 
AD-A181 356/7/GAR "743,696 PC A02/MF A01 
AD-A181 357/5/GAR 
Tactical Air Command and Control Career Ladder, AFSC 


275x0. 
AD-A181 357/5/GAR 741,892 PC A04/MF A01 


AD-A181 358/3/GAR 

—_ Exposure Limits for piano ant and Short Sn uae Pe- 

ADLAI61 596/3/GAR 743,747 Praea 7a? PC hea A02/MF AO1 
AD-A181 359/1/GAR 

Emission Characteristics of the ZrO/W Thermal Field Elec- 

tron Source. 

AD-A181 359/1/GAR 743,094 PC A02/MF A01 
AD-A181 360/9/GAR 

aaa Exchange System in LLC-PK1 Epitheli- 

AD-A181 360/9/GAR 743,646 PC A02/MF A01 
AD-A181 361/7/GAR 

\ridium-Based Small Mercury Electrodes. 


AD-A181 361/7/GAR 
AD-A181 362/5/GAR 
Convection Associated with Discrete Levels of 
AD-A181 362/5/GAR 742,412 PC AOQ2/MF A01 
AD-A181 363/3/GAR 
Relative Value of the Third-Order Nonresonant Susceptibili- 


Koarer 363/3/GAR 742,698 PC A02/MF A01 
AD-A181 364/1/GAR 


tsolation of the Free-Base of the Triaminoguanidinium lon. 
AD-A181 364/1/GAR 743,647 PC A02/MF A01 


AD-A181 365/8/GAR 
Elimination of Airborne Lead Contamination from Caliber 


.22 Ammunition. 
AD-A181 365/8/GAR 744,130 PC AQ3/MF A01 
AD-A181 366/6/GAR 


742,697 PC A02/MF A01 


Control System for a Howitzer. 

AD-A181 366/6/GAR 744,210 PC AQ3/MF A01 

AD-A181 367/4/GAR 
Field Operations 
AD-A181 /4/GAR 


AD-A181 368/2/GAR 


Artic. 
743,856 PC A0Q2/MF A01 


Herbicide Site wy ey 
AD-A181 368/2/GAR 743,348 PC /MF A01 


AD-A181 369/0/GAR 

Survey of Aviation Business 

of FAA (Federal Aviation 

AD-A181 369/0/GAR 
AD-A181 370/8/GAR 

DABS (Discrete Address Beacon System) interrogation 

AD-A181 370/8/GAR 743,991 PC A03/MF A01 
AD-A181 371/6/GAR 

py! in the Strategic Planning Process: Who Shail Bell the 

AD Ate’ 371/6/GAR 743,857 PC A06/MF A01 
AD-A181 372/4/GAR 

Environmental & Water Quality Operational Studies: im- 

—— of Hydropower Release Dissolved Oxygen with 

AD-A181 372/4/GAR 743,116 PC A06/MF A01 
AD-A181 373/2/GAR 

Pavement Evaluation Concepts Nondestructive Struc- 

tural Evaluation and Pavement 

AD-A181 373/2/GAR 742,794 PC A03/MF A01 
AD-A181 374/0/GAR 

pep Ay for a Multimedia — Workstation in Sup- 

RD-Ate1 374/0/GAR 743,858 PC AOS) MP AD’ 
AD-A181 375/7/GAR 

Horizontal of the Gulf Stream as 

Man a Spgs Pe Poe 

— Acoustic Model. 

181 375/7/GAR 744,215 PC A07/MF A01 


AD-A181 376/5/GAR 
Systems Analysis and Design for the De- 


Proposal 
Postgraauale S and Minor Property Process at the 
181 376/5/GAR 743,819 PC A11/MF A01 


AD-A181 377/3/GAR 
Corps Project to = the ASVAB (Armed Serv- 


py 4 
Vocational esa x Performance. 
AD-AI81 rao + almmaaa 7. PC A02/MF A01 
AD-A181 378/1/GAR 


ing Waveforms as Trees for Pattern a. 
AD-A181 378/1/GAR 742,990 PC /MF AO1 
AD-A181 379/9/GAR 


1986: Their Views 
) Airworthiness in- 


744,551 PC A03/MF A01 


Robotic Vision/Sensing for Applications. 
AD-A181 379/9/GAR 744,444 PC A0Q2/MF A01 
AD-A181 380/7/GAR 

Fundamental of P/M (Powder Metallurgy) Processed 

Elevated Temporaure Aluminum 

AD-A181 380/7/GAR 743,577 PC A03/MF A01 
AD-A181 3861/5/GAR 

aS RES nein, Cone, Geer Aa 

AD-A181 381/5/GAR 742,800 PC A02/MF A01 
AD-A181 382/3/GAR 

ipps Ocean and Remote 8! en 

Danes se2/3/GAR Tea0ee Pe MF A01 
AD-A181 383/1 

Metabolic Regulation: Application of Recombinant DNA 

Techniques, 

AD-A181 383/1 743,740 Not available NTIS 
AD-A181 384/9/GAR 

E the aye of RPMA (Real Property Mainte- 

nance Acti in the in the Air Training Command. 

AD-A181 MOIGAR 743,820 PC A0S/MF A01 
AD-A181 385/6/GAR 

Fundamental Understanding of the intrinsic Ductility in 

Nickel-Base L12 ope 

AD-A181 385/6/ 743,578 PC A04/MF AO1 
AD-A181 386/4/GAR 


Appendage-Fiat Plate Junc- 
er eee eS 


AD-A181 412/8/GAR 


AD-A181 386/4/GAR 
AD-A181 387/2/GAR 
Exact Formulas and Their Evaluation for Siater-Type-Orbital 


Overlap with Numbers. 
AD-A181 387/2/GAR 744,366 PC AG2/MF A01 
AD-A181 388/0/GAR 
Rate Effects on the Sesnpeag Compress- 


AD ABT 288 Sea/Gan 522801 PC A16/MF A01 
UC (UNIX 
AD-A181 389/8/ 


AD-A181 389/8/GAR 
742.b42 PC A06/MF A01 

AD-A181 390/6/GAR 
Reduction of Flow Diagrams to Unfolded Form Modulo 


AD-A181 390/6/GAR 743,611 PC A0S/MF A01 
AD-A181 391/4/GAR 


744,223 PC A04/MF A01 


Medicine Expert System (CEMES) 
Project. Phase 1. 
AD-A181 391/4/GAR 743,667 PC AQ4/MF AO1 
AD-A181 392/2/GAR 


AD-AtB1 S0272/GAR m0, 


AD-A181 393/0/GAR 


ice Zone. 
PC A06/MF A01 


, AFSC 271X1 


Airfield Management 4 
AD-A181 393/0/GAR 741,893 PC A04/MF A01 


AD-A181 394/8/GAR 
inference and Prediction for a General Order Statistic 
Model Size 


with Unknown y 
AD-A181 394/8/GAR 743,637 PC AOQ3/MF A01 
AD-A181 395/5/GAR 
Experimental investigation of the Influence of Air Bubbles 
fon the Acoustic Radiation Efficiency of Turbulent Shear 
AD-A181 395/5/GAR 744,216 PC A0Q2/MF A01 
AD-A181 397/1/GAR 


— Mechanisms Mediating Recovery of Func- 

AD-A181 397/1/GAR 743,648 PC A0Q3/MF A01 
gy Mn a ee 

fh and 

Thon ane Ao a nopicare Elecromagnet: Measurements PC AO3/MF A91 
AD-A181 399/7/GAR 

Importance of Accurate aw Electron Yields in Mod- 


RD AIe! aorGane 744,477 PC A02/MF A01 


AD-A181 400/3/GAR 
Large Biast-Wave Simulators (LBS) with Cold-Gas Drivers: 


yw np oe Studies. 
181 s00/SGaR 744,188 PC A04/MF A01 


AD-A181 401/1/GAR 
Controlled Resin impregnation for Composite 
AD-A181 401/1/GAR 743,548 PC AQ4/MF A01 
AD-A181 402/9/GAR 
Structure of Discourse and 
AD-A181 402/9/GAR 
AD-A181 403/7/GAR 
Coontens Description of the Naval rina Raw 
AD-A181 403/7/GAR 744,120 PC A03/MF A01 
AD-A181 404/5/GAR 
Network Level EMP Effects Sensitivity Study on Selected 


Telecommunications 
AD-A181 404/5/GAR 742,885 PC AOS/MF A01 
AD-A181 n> meee 


742,503 PC A04/MF A01 


Cold Regions. 


Electrical 
AD-A181 405/2/ 743,095 PC A02/MF A01 


AD-A181 406/0/GAR 
Monte Cario Reliability 
AD-A181 406/0/GAR 

AD-A181 407/8/GAR 
Numerical Methods for Stiff Ordinary and Elliptic Partial Lit- 


ferential — 
AD-A181 407/8/GAR 743,612 PC A02/MF A01 
AD-A181 408/6/GAR 
Based ea teey | mene Structures for Con- 
current Using Fat-Trees Pipelining. 
AD-A181 '6/GAR 742,943 PC A04/MF A01 


AD-A181 409/4/GAR 
— of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetyicholine 
and Choline Concentrations. 
AD-A181 409/4/GAR 743,723 PC A02/MF A01 
AD-A181 410/2/GAR 
Fabrication and Characterization of Rare Earth Hexaboride 


Single-Crystal Materials. 
AD-A181 410/2/GAR 744,308 PC AQ2/MF A01 
AD-A181 411/0/GAR 


743,463 PC A02/MF A01 


POSTGRES up 
743,488 


Object Management in Procedures. 
AD-A181 411/0/GAR PC A02/MF A01 
AD-A181 412/8/GAR 


Water Quality Studies: Richard 8. Russell and Clarks Hill 
Lakes. 


October 1, 1987 OR-3 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A181 412/8/GAR 
AD-A181 413/6/GAR 


743,389 PC A10/MF A01 


Military in onze, 
AD-A181 413/6/GAR 42,568 PC A06/MF A01 
AD-A181 tr 


SS laves in the Lower Ai 
181 atasGAR 742,428 


AD-A181 415/1/GAR 


A05/MF A01 
for Assembling Mechanical Parts 


While 
AD-A181 415/1/ 744,442 PC A05/MF A01 


AD-A181 416/9/GAR 


Ada (Tradename) Compiler Validation Summary Te- 
leSoft TeleGen2 E68, Version 3.11. Host: MicroVAX Ii, Tar- 
a 68020, 68010 Tektronix 8540 (M68010 


181 416/9/GAR 742,985 PC A02/MF A01 
AD-A181 417/7/GAR 


Data Processing. 
RDAs 417/7/GAR 


AD-A181 418/5/GAR 


AD-A181 “weer 


AD-A181 419/3/GAR 


Role 

ADAISt 419/3/GAR 
AD-A181 420/1/GAR 

Managing Science and Technology as a Corporate invest- 

ment. 

AD-A181 420/1/GAR 741,932 PC AQ3/MF A01 
AD-A181 421/9/GAR 

Use of Novel Processing Procedures for Improving Overall 

Resistance of =, Aluminum 

AD hie! 421/9/GAR haa ‘43,579 PC Previa A01 
AD-A181 422/7/GAR 

gael Representation and Natural-Language Seman- 

AD-A181 422/7/GAR 742,583 PC A03/MF A01 
AD-A181 423/5/GAR 

US. ne a onan PE 

Vietnam. 

ADAIeI 42878 42a/5/GAR 743,859 PC A0B/MF A01 

AD-A181 424/3/GAR 


743,872 PC A02/MF A01 


litte 
743,821 PC AQ3/MF A01 


S-Band Adaptive Radar 
AD-A181 424/3/GAR 
AD-A181 425/0/GAR 


743,006 PC A03/MF A01 


pew of an Addressable uney Controller. 
161 425/0/GAR ‘42,919 PC A05/MF A01 


AD-A181 426/8/GAR 

See 6 Sets ates Seperee Gitasten 
AD-A181 426/8/GAR omnes ty A01 
AD-A181 427/6/GAR 

Space: The Fourth My Dimension. The Strategic De- 
pow —y Ld implications for Land Wartare in the 


wenty-First Century. 
AD-A181 427/6/GAR 743,816 PC AQS/MF A01 


AD-A181 428/4/GAR 

Fundamental i of Pressuremeter T 

AD-A181 428/4/GAR 742,802 *Be hoe/MF AO1 
AD-A181 429/2/GAR 

Fast Algorithm Gontagmant for Large-Eddy Simulation of 

Circular-Jet Turbulence. 

AD-A181 429/2/GAR 741,943 PC AQ2/MF AO1 
AD-A181 430/0/GAR 

Controlling impulse Noise Hazards: Programmatic Model for 

Davcioning Validated Exposure Standards. 

AD-A181 /0/GAR 743,748 PC A02/MF A01 
AD-A181 431/8/GAR 

Heuristic Procedures 0-1 — 

AD-A181 431 1/GAR” M3050 PC AMG/ME A01 
AD-A181 432/6/GAR 

+ Seneent Loss of Consciousness: A Case for Training 

181 432/6/GAR 743,784 PC AQ2/MF A01 


AD-A181 433/4/GAR 
Criteria for Asphalt-Rubber Concrete in Civil Pave- 
ments. Volume 2. Evaluation of Asphait-Rubber 
AD-A181 433/4/GAR 742,789 PC A11/MF A01 
AD-A181 434/2/GAR 


Effects of try et Vibration on the 
AD-A181 434/2/GAR 


Spinal System. 
743,785 PC AOQ7/MF A01 
AD-A181 435/9/GAR 


Seu Adants Cmaga Validation. Vatume 2. Agpendines F- 


AD-A181 435/9/GAR 744,540 PC A13/MF A01 
AD-A181 436/7/GAR 


inventory of Planktonic and Benthic Organisms 
Gs Tense Goats Short Short Communication, 


AD-A181 436/7/GAR 743,370 PC AQ2/MF A01 
AD-A181 ene = 


AD-AIB1 “a7 /5/GAR 


AD-A181 438/3/GAR 


MO for Operational F 


742,773 PC A03/MF A01 


VOL. 87, No. 19 


AD-A181 438/3/GAR 
AD-A181 439/1/GAR 
Vertical, 5 and Die! Distribution of invertebrate 


Drift in the Lower 
AD-A181 439/1/GAR 743,813 PC A03/MF A01 


AD-A181 440/9/GAR 


743,549 PC A0S/MF A01 


World Reference Center for 
AD-A181 440/9/GAR 
AD-A181 441/7/GAR 


the Efficiency of RPMA (Real Property Mainte- 
nance in the Tactical Air Command 

AD-A181 441/7/GAR 743,822 PC A0S/MF A01 
AD-A181 442/5/GAR 


Fabrication of T-156 Track 
AD-A181 442/5/GAR 


Assemblies. 
744,187 PC A02/MF A01 
AD-A181 na 
AD AIOT 443 181 aaa met 177) PC A0Q2/MF AO1 
AD-A181 444/1/GAR 
of Anaerobic Power Capacity to Performance 
during a Sustained Combat Scenario, 
AD-A181 444/1/GAR 743,786 PC A03/MF A01 
AD-A181 445/8/GAR 
AD-A181 /8/GAR 743,064 po hea/ur A01 
AD-A181 446/6/GAR 
744005 PC A06/MF A01 
Blue-Green Laser Diode eee wy 
AD-A181 447/4/GAR 744, PC rey A01 
AD-A181 448/2/GAR 


Design for a 1:100,000 Ground/Air Product. 
DATS! 448/2/GAR 743,878 PC AQ3/MF A01 


AD-A181 449/0/GAR- 


743,709 PC AQS/MF A01 


Pacific Thermociine 
AD-A181 446/6/GAR 
AD-A181 447/4/GAR 


of the Effect of Curvature on 
Rectangular Channel of High 


744,224 PC AQ4/MF A01 


Heat Transfer in a 


ABAiet 4ae 449/0/GAR 


AD-A181 450/8/GAR 

Microcomputer Software Support for Classes in Aircraft 

RD-ATS! 450/6/GAR 

AD-A181 450/8. 741,978 PC AQ5S/MF A01 
AD-A181 451/6/GAR 

Experimental Studies of Joint Flexibility for PUMA 560 

AD-A181 451/6/GAR 743,464 PC A04/MF A01 
AD-A181 452/4/GAR 

Avalanching in Single-Event-Upset Charge Collection in 

Semiconductor Diodes. 

AD-A181 452/4/GAR 743,081 PC AOQ2/MF A01 
AD-A181 453/2/GAR 

Sulfur Hexaflouride as a Tracer for the Verification of Waste 

Destruction Levels in an Incineration Process. 

AD-A181 453/2/GAR 743,371 PC A06/MF A01 
AD-A181 454/0/GAR 

Conductance of Aqueous Solutions of 1-Methyl-3-Ethylimi- 

dazolium Chioride. 

AD-A181 454/0/GAR 742,699 PC AQ2/MF A01 
AD-A181 455/7/GAR 


Finite-Difference boegrs | of Seismological Problems in 
—- Estimation Body Waves, Surface Waves 
Seismic Source " 
AD-A181 455/7/GAR 743,897 PC AQ3/MF A01 
AD-A181 456/5/GAR 
and Observational Approaches to Spacecraft Aur- 


oral 
AD-A181 5/GAR 744,478 PC A03/MF A01 
AD-A181 457/3/GAR 


of the NAVSTAR Global Positioning System 
to the Network Synchronization of the DCS (Defense 


AD-A181 en 742,886 PC A03/MF A01 


AD-A181 458/1/GAR 


Theoretical Studies of Solids under Extreme Conditions. 
AD-A181 458/1/GAR 742,700 PC A04/MF A01 
AD-A181 459/9/GAR 
Atmospheric Structure 
Structure, 70 - 130 km. 
AD-A181 459/9/GAR 
aa bert 


Variations: Modelling of Atmospheric 
742,413 PC AOS/MF A01 


Case Study. 
AD ATS ‘0 YGAR" 41, o78 PC A05/MF A01 


AD-A181 461/5/GAR 
Estimation of Extinction Coefficients at 3.75 and 11.00 Mi- 
crometers from Satellite Measurements at 0.63 and 0.86 
Micrometer. 
AD-A181 461/5/GAR 742,494 PC AQ4/MF A01 
AD-A181 462/3/GAR 
rpaery med RRR. Automation Sasity Guidance to 
DANG ‘aaa 742, PC A07/MF A01 
AD-A181 463/1/GAR 
Ultrafast Processes and Spectroscopy with Free Electron 


Lasers. 
AD-A181 463/1/GAR 744,309 PC A02/MF A01 


AD-A181 464/9/GAR 


741,979 PC A0S/MF A01 
AD-A181 465/6/GAR 
Cost Analysis for Aircraft System Test and Evaluation: Em- 
- ow Data Structuring and Parametric Modeling. 
ADATeT 465/6/GAR 
AD-A181 466/4/GAR 
Cost Analysis for Aircraft System Test and Evaluation: Em- 
ey Data Structuring and Parametric Modeling. 
ADAIET ‘466/4/GAR 
AD-A181 467/2/GAR 
Examining the Retabiy of a Hand Geometry identify Verifi- 
cation Device for Use Control. 


in Access 
AD-AtBt 467/2/GAR 743,005 PC A03/MF A01 
AD-A181 468/0/GAR 


743,823 PC A0S/MF A01 


743,824 PC A12/MF A01 


of a Solar Active Region Ob- 
served uring a Partial ‘ 
AD-A181 468/0/GAR 742,247 PC AO3/MF A01 
AD-A181 469/8/GAR 
Pulsed Power Equipment for University Accelerator Tech- 
AD-A181 499/8/GAR 744,367 PC AQ3/MF A01 
AD-A181 470/6/GAR 
Thermionic Emission Model for the Initial Regime of Silicon 
AD-A181 470/6/GAR 742,701 PC A02/MF A01 
AD-A181 471/4/GAR 
ot of Organophosphate Compounds on Renal Function 


Transport. 
DAIS! 471/4/GAR 743,649 PC A03/MF A01 
AD-A181 472/2/GAR 
Thermal Oxidation of Silicon: New Experimental Results 
and Models. 
AD-A181 472/2/GAR 742,702 PC A03/MF A01 
AD-A181 473/0/GAR 


Civilian Manpower Statistics, First Quarter, FY 
AD-A181 473/0/GAR 741,894 PCa Ad2/ MF AO1 


AD-A181 474/8/GAR 
Amine Neurotransmitter ‘paee of Long-Term Synaptic 


AD-A181 T7a)O/GAR 743,650 PC A02/MF A01 


AD-A181 475/5/GAR 
Experimental rg ion of the Short-Period Require- 
ments of MIL-F-8 . Volume 2. 
AD-A181 475/5/GAR 742,004 PC A10/MF A01 
AD-A181 476/3/GAR 
Representation Issues in Systemic Functional Grammar 
= Systemic Grammar and Functional Unification Gram- 
ADA: 476/3/GAR 742,504 PC A0S/MF A01 
AD-A181 477/1/GAR 
Polymerization of Phenylacetylene Using Palladium (Ii) 


AD-A181 “477/1/GAR 742,760 PC A02/MF A01 
AD-A181 478/9/GAR 
Efficient Evaluation of 
Polynomials for q 
AD-A181 478/9/GAR 
AD-A181 samp ee 


Static F: of a Siliconized Silicon Carbide. 
AD-A181 79/7/GAR 743,526 PC A02/MF A01 


AD-A181 480/5/GAR 
Ww. { 


Rb-aies a80/8/GAR 
AD-A181 481/3/GAR 
of the Electric and Magnetic Properties of In- 
Graphites. 
AD-A181 481/3/GAR 744,310 PC A08/MF A01 
AD-A181 482/1/GAR 
Frequency Domain Optical Storage and Other Applications 
of Persistent i 
AD-A181 482/1/GAR 744,246 PC A06/MF A01 
AD-A181 483/9/GAR 
AFB, Texas. Revised Uniformed of Sur- 
face Weather Observations (RUSSWO). Parts A. 
AD-A181 483/9/GAR 2408 MF AO1 
AD-A181 484/7/GAR 
oa ANGB, MI. Revised Uniform Summary of Surface 
leather Observations (Ri ssw). Parts A-F. 
AD-AI81 484/7/GAR 


742,465 WF A01 

AD-A181 485/4/GAR 

Dow AFB, 

face Weather i 

AD-A181 485/4/GAR 
AD-A181 486/2/GAR 

Thule AB, GL. Revised Uniform Summary 

Weather Observations (RUSSWO). Parts A-F. 

AD-A181 486/2/GAR 742,467 WF AO1 


and Exponentiais of 
743,613 PC A02/MF A01 


Optical Lithography and Microsco- 
744,245 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A181 487/0/GAR 
Evaluation of a Joint Replenishment Inventory Model! with 

Random Demands. 
AD-A181 487/0/GAR 743,825 PC A04/MF A01 

AD-A181 488/8/GAR 
Analysis of the Flexible Boom in the N-ROSS Sat- 


AD-A181 488/8/GAR 744,479 PC AQ7/MF A01 
AD-A181 489/6/GAR 


mation for Repub of Korea 


(ROKAIC). 
AD-A181 489/6/GAR 
AD-A181 490/4/GAR 


Study of yor oe 
AD-A181 /4/GAR 


AD-A181 491/2/GAR 


Computer-Based Office Auto- 
Korea Army intelligence Corps 


743,854 PC A06/MF A01 
741,944 PC A02/MF A01 


Ordered Polymer Materials. 
AD-A181 491/2/GAR 743,589 PC A03/MF A01 


AD-A181 492/0/GAR 


AD-A181 AD ATT aS/0BAR 


AD-A181 493/8/GAR 
Direct Access Spatial Position in Visual Memory. 2. 
Visual Location Probes 
AD-A181 493/8/GAR 742,594 WF A01 


AD-A181 494/6/GAR 


Zonal Models For 
AD-A181 494/6/GAR 


AD-A181 495/3/GAR 
Final Technical Report for Contract Number N00014-81-K- 


0457, 
AD-A181 495/3/GAR 743,898 PC A02/MF A01 
AD-A181 496/1/GAR 
Study of P/M (Powder Metallurgy) Processed 
Aluminum 


Elevated 
AD-A181 1/GAR 743, PC A03/MF A01 
AD-A181 497/9/GAR 


Scintillation of Eclipse Shadow 
ADATBT 407/9/GAR 


Bands. 
742,501 PC A02/MF A01 
AD-A181 498/7/GAR 


Homey ated yay ey 


ws Applied to Lear 
AD-A181 498/7/GAR 


AD-A181 499/5/GAR 


743,127 127 PC A02/MF A01 


Flows. 
744,225 PC A02/MF A01 


a 
743,634 PC A03/MF A01 


Ocean Data CSTD ’ System. 
AD-A181 499/5/GAR 744,121 PC A03/MF A01 
AD-A181 500/0/GAR 
Naval C3 (Command-and-Control-and-Communications) 
Distributed Tactical Decision Making. 
AD-A181 500/0/GAR 741,876 PC AQ2/MF A01 
AD-A181 501/8/GAR 


ns Indicators Selected Countries, March Quarter 

AD-A181 501/8/GAR 742,635 PC A04/MF A01 
AD-A181 502/6/GAR 

nae Contracts to Gallium Aluminum Arsenide for High 

AD-AI81 302/6)GAR 744,311 PC AO2/MF A01 
AD-A181 503/4/GAR 


Terminal Area Forecasts, Fiscal Years 1987-2000. 
AD-A181 503/4/GAR 744,534 PC A22/MF AO1 


AD-A181 504/2/GAR 
Boron Assisted Hydrocarbon Combustion Model and Sensi- 


tivity 
AD-A181 /2/GAR 742,809 PC A06/MF A01 
AD-A181 505/9/GAR 


Software 

AD-A181 505/8/GAR 
AD-A181 506/7/GAR 
Analysis of Radiation Exposure for Personne! on the Resi- 
dence islands of Enewetak Atoll after Operation GREEN- 


HOUSE, 1951-1952. 
AD-A181 506/7/GAR 743,356 PC A03/MF A01 


AD-A181 507/5/GAR 


FABLE: — for Semiconductor 
AD-A181 507/5/ 743,082 
AD-A181 508/3/GAR 
South Atlantic Omega Validation. Volume 1. 
is, Appendices A-E. 
181 508/3/GAR 744,541 
AD-A181 509/1/GAR 
a. Atlantic Omega Validation. Volume 3. Appendices M- 


AD-A181 509/1/GAR 744,542 PC A09/MF A01 
AD-A181 510/9/GAR 


741,877 PC AO7/MF A01 


PC A02/MF A01 


Summary, 
PC A10/MF A01 


Assessment Weaving for Turbine Components. 
AD-A181 s10/O/GaR 742,821 PC A06/MF A01 


AD-A181 511/7/GAR 
Finite-Element —— ‘FIESTA’. 
742,774 A12/MF A01 


in Aerodynamic Simulation with Dis- 
744,226 PC A04/MF A01 


Evaluation of the P-Level 

AD-A181 511/7/GAR 
AD-A181 512/5/GAR 

Closing 

joint Patched 

AD-A181 512/5/GAR 


AD-A181 513/3/GAR 
A Bird’s Eye View on the Evolution of Semiconductor Su- 
Quantum Wells. 


AD-A181 513/3/GAR 744,312 PC A02/MF A01 
AD-A181 514/1/GAR 


On Functions a | Data. 
AD-A181 514/1/GAR 743,614 PC A02/MF A01 


AD-A181 515/8/GAR 
Redox Reactions of Superoxotitanium(IV) in Acidic Perchio- 
rate Solution. 
AD-A181 515/8/GAR 742,662 PC A02/MF A01 
AD-A181 516/6/GAR 
Characteristics of Multiconductor, Asymmetric Slow-Wave 


Microstrip Transmission 
AD-A181 516/6/GAR 743,072 PC AQ2/MF A01 
AD-A181 517/4/GAR 


Seatereiens Socks ant 00 Cinate aeiaianes ont 


Their interactions with eq re an 
AD-A181 517/4/GAR 742,761 PC A02/MF A01 


AD-A181 518/2/GAR 
powe poe Mechanism and Kinetics of a, 
AD-A181 518/2/GAR 742,663 PC MF AO1 
AD-A181 519/0/GAR 
Substituent and Solvent Effects on the Lifetimes of Hydro- 
carbon-Based Biradicals. 
AD-A181 519/0/GAR 742,703 PC A02/MF A01 


AD-A181 520/8/GAR 
Synthesis of New High Molecular 


foore 3 3 Deypertane. 
fluoro-3 b 
AD-A181 520/8/GAR 


AD-A181 521/6/GAR 


Cyclic Fluorocar- 
Such as Per- 


742,664 PC AQ2/MF A01 


Theoretical Studies of Recombination. 
AD-A181 521/6/GAR 742,704 PC AQ2/MF A01 


AD-A181 522/4/GAR 
Germabeyee(s Olieanes 


AD-A181 742,705 PC AQ2/MF A01 
AD-A181 caravan 


infrared Nonlinear 
AD-A181 saan 


AD-A181 524/0/GAR 


744,313 PC AQ2/MF A01 


Are Phenyihalocarbenes Ambiphilic. 
AD-A181 524/0/GAR 742,665 PC AQ2/MF A01 
AD-A181 525/7/GAR 

Synthesis of enorme 1) Bearing Covalently Linked 


Pre er sesGaR 742,762 PC A02/MF A01 


AD-A181 526/5/GAR 
Reaction of 


6-Oxa-3-Silabicycio(3.1.0)hexanes with Phos- 
Synthesis of 6-Vinyl-1,3-dioxa-2,4-Disilacycio- 


AD-A181 526/5/GAR 
AD-A181 527/3/GAR 
Relative Rate Constants for the Reaction of Methyiphenyi- 


181 527/3/GAR 742,667 PC A02/MF A01 

AD-A181 5286/1/GAR 

1,3-Adamantany! Dimethyisiloxane Copolymers: Preparation 

and Properties. 

AD-A181 528/1/GAR 742,763 PC A02/MF A01 
AD-A181 530/7/GAR 

Terrorism - A Global 

AD-A181 530/7/GAR 
AD-A181 531/5/GAR 


742,666 PC A02/MF A01 


742,514 PC A03/MF A01 


Shado Particle Wake 


Documentation for the Routine. 
AD-A181 531/5/GAR 744,445 PC A02/MF A01 
AD-A181 532/3/GAR 


Sages eats Saaety o Ae er veneaee 


pendent Q. 
AD-A181 532/3/GAR 743,899 PC A02/MF A01 
AD-A181 533/1/GAR 


AD AIST Savane 


AD-A181 534/9/GAR 
ee eee 


AD ATE! Soaeoane 744,480 PC A03/MF A01 


AD-A181 535/6/GAR 


Functional oe See eee eee 
wsion in the Sralepe Ar Command. 
AD-A181 535/6/' 743,826 PC A03/MF A01 


AD-A181 536/4/GAR 
Proceedings of the Antenna eg A 
in Urbana, Illinois on 17-19 September 1986. Volume 1 
AD-A181 536/4/GAR 743,011 PC A16/MF A01 
AD-A181 537/2/GAR 


in Urbana, ~ 7-19 September 19 1986. 
on1 
AD-A181 537/2/GAR 743,012 PC A15/MF A01 


AD-A181 538/0/GAR 


Modulation) Encoder. 
742,887 PC A03/MF A01 


Motion with Six Degrees of Freedom (Revision). 
AD-A181 538/0/GAR 743,465 PC A12/MF A01 


AD-A181 539/8/GAR 


Antenna Location Survey Report for the AN/ALO-156 and 
AN/ALQ-162 Systems. 


AD-A181 564/6/GAR 


AD-A181 539/8/GAR 743,002 PC A99/MF A01 


AD-A181 540/6/GAR 
AD-A181 541/4/GAR 
of the ‘Blast Waves in the Solar Wind’ Concept 
. Interplanetary Shocks During the Solar Maximum 
AD-A181 541/4/GAR 742,248 PC AQ2/MF A01 
AD-A181 542/2/GAR 
ay of Sizes, Brightnesses and Dynamics of Solar Facu- 
AD-A181 542/2/GAR 742,249 PC A02/MF A01 
AD-A181 543/0/GAR 


Semiconductor aioe for 
AD-A181 543/0/ 


AD-A181 544/8 
Demonstration of Hepatitis A Virus in Cell Culture By Elec- 
immunoperoxidase 


tron 
AD-A181 544/ 743,698 Not available NTIS 
AD-A181 545/5/GAR 


enn oe Fuel Cell Power Plant 
AD-A181 545/5/GAR 743,263 PC 
AD-A181 546/3/GAR 


of Conductivity-Channe! Tracki 
744,368 Pe AOUIME A01 


Models 
181 546/3/GAR 
em 548/9/GAR 


oo ements oo Teles Cat Gaal Rae ot & 
Sal 18 0 
GAR 743,581 PC A03/MF A01 


743,900 PC AO2/MF Aut 


Devices. 
44,314 PC A02/MF A01 


MF A01 


AD-A181 548/ 
ye preg 
Pilot Performance of Antiemetic Drugs Adminis- 


tered Sing ar Combaton "743,724 PC A02/MF A01 
AD-A181 550/5/GAR 
Development of High Temperature, Improved Performance 


Polythioether Sealants, Coatings and Adhesives. 
AD-A181 550/5/GAR 743,519 PC AQ4/MF A01 


AD-A181 551/3/GAR 


AD-AV! seis/Gan < oe 


a 4 Masers. 
797 PC A02/MF AQ1 
AD-A181 552/1/GAR 


——— and Supposition in Everyday intelligence 
AD-A181 /1/GAR 742,547 PC A04/MF A01 
AD-A181 553/9/GAR 


in the PUPS 


AD-A181 553/9/GAR 742,584 PC A04/MF A01 
AD-A181 554/7/GAR 


Effects of Biosynthetic Human Epidermal Growth Factor on 


Wound on. 
AD-A181 554/7/GAR 743,651 PC A02/MF A01 
AD-A181 555/4/GAR 
Proposal and Justification to Establish a JJ = of De- 
)— a Crew es Ergonomics information Analysis 
Center (CSER 
AD-A181 555/4/ 
AD-A181 556/2 
Effects of Diisopropy! 
— Time and Circadian 


AD ANG! §56/2 


742,595 PC A06/MF A01 


of Lover Pressing in 


743,725 Not available NTIS 


tained 

AD-A181 557/0/GAR 
AD-A181 558/8/GAR 

Studies of Gas Turbine Heat Transfer Airfoil Surface and 


End-Wall. 
AD-A181 558/8/GAR 742,822 PC A0S/MF A01 
AD-A181 559/6/GAR 


Poe yo AM Broadcast Antenna » 
AD-A181 559/6/GAR 742,906 A09/MF A01 
AD-A181 560/4/GAR 


743,726 PC A02/MF A01 


Affine invariant Bivariate Version of the Sign Test. 
AD-A181 560/4/GAR 743,638 PC A02/MF A01 


AD-A181 561/2/GAR 


Tone 
181 561/2/GAR 


AD-A181 562/0/GAR 


Integrating Syntax, Semantics, and ag ty yy 
Sega Sans ee S ‘olume 2. Appendi- 


fD-A181 562/0/GAR 743,861 PC A11/MF A01 
AD-A181 563/8/GAR 


Engnes) Deen Gude 1or Vece Dagroste Connect 


AD-A181 AD-A161 563/8/GAR 742,850 PC A05/MF A01 
AD-A181 564/6/GAR 
Kilometric aon av " een oe from interplanetary Shocks: In- 


AD-A181 Koa seacan 742,250 PC A02/MF A01 


October 1, 1987 OR-5 


744,086 PC A04/MF A01 
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AD-A181 565/3/GAR 
Crew Escape Capsule to Airframe Latch/Disconnect Mech- 
anisms. 
AD-A181 565/3/GAR 741,980 PC AQ5/MF A01 
AD-A181 566/1/GAR 
New Materials for Optical Computations. Phase 1. Feasibili- 


181 566/1/GAR 742,920 PC A03/MF A01 
AD-A181 567/9/GAR 


1 March 1987, 


Technical Report for the 1 January-3 
AD-A181 567/9/GAR 743,901 PC AQS/MF A01 


AD-A181 568/7/GAR 


Soft Munitions. 
AD-A181 568/7/GAR 744,131 PC A0Q3/MF A01 


AD-A181 569/5/GAR 
Maximum as a Special Case of the Minimum De- 


AD-A181 /5/GAR 743,639 PC A02/MF A01 
AD-A181 570/3/GAR 

Studies of Electro-Optical Attenuation in the Vicinity of 

Cloud Base. 

AD-A181 570/3/GAR 742,495 PC A06/MF A01 
AD-A181 571/1/GAR 

T Approach to Defect Detection and Classifica- 

tion for VLSI Patterns, 

AD-A181 571/1/GAR 743,083 PC A02/MF A01 
AD-A181 572/9/GAR 

On-Chip Instruction Caches for High Performance Proces- 

AD-Ate1 572/9/GAR 742,921 PC AQ2/MF A01 
AD-A181 573/7/GAR 

Behavior 
Modeling Fang por Gas-Polymer Sorpion 


Equation of State. 
RD AI8Y 573/71 573/7/GAR 743,559 PC A0Q3/MF A01 
grown mse ae 


AD AIS! tora opo yO 


AD-A181 575/2/GAR 


Recovery of Func- 


ena 7-3 “PC A04/MF A01 
Surtace Waves Bodies. 
AD-A181 575/2/GAR ¥ err PC A03/MF A01 
AD-A181 576/0/GAR 


Vaporization, ignition, and Combustion of Two Parallel Fuel 
Streams. 


AD-A181 576/0/GAR 742,810 PC AQ3/MF A01 
AD-A181 577/8/GAR 

integrated information 

Common Data Model 


Volume 5. 
Support System co 

Data 

AD-A181 577/8/GAR 


Part 1. CDM ( 
741,870 PC A14/MF A01 


Pacific Southwest and Northwest. 
AD-A181 578/6/GAR 744,061 PC AQ3/MF A01 
AD-A181 579/4/GAR 

ments of Coastal Fishes and Invertebrates (Pacific South- 
west) - California Grunion. 

AD-A181 579/4/GAR 744,062 PC A02/MF A01 
AD-A181 580/2/GAR 

ments of Coastal Fishes and Invertebrates (North Atlantic) - 
Alewite/Biueback i 

AD-A181 580/2/GAR 744,063 PC AQ3/MF A01 
AD-A181 581/0/GAR 

ments of Coastal Fishes and Invertebrates (North Atlantic) - 
American Shad. 

AD-A181 581/0/GAR 744,064 PC A02/MF A01 
AD-A181 582/8/GAR 

Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and invertebrates (North Aliantic) . 


Sea Scailop. 

AD-A181 582/8/GAR 744,065 PC A02/MF A01 
AD-A181 583/6/GAR 

ments of Coastal Fishes and Invertebrates (South Atlantic) 

- American Oyster. 

AD-A181 583/6/GAR 744,066 PC AQ2/MF A01 
AD-A181 584/4/GAR 

ments of Coastal Fishes and Invertebrates (Gulf of Mexico) 

- American Oyster. 

AD-A181 584/4/GAR 744,067 PC A0Q3/MF A01 
AD-A181 585/1/GAR 

Species Profiles: Life Histories and Environmental Require- 

ments of Coasta! Fishes and Invertebrates (Gulf of Mexico) 

AD-A181 585/1/GAR 744,068 PC A0Q2/MF A01 
AD-A181 586/9/GAR 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and invertebrates (South Florida) - 

SD Xion soe, 586/9/GAR 744,069 PC A03/MF A01 
AD-A181 587/7/GAR 


Species Profiles: Bae Se ee 
ments of Coastal Fishes and and Invertebrates (South Florida) 
Spotted Seatrout. 


OR-6 VOL. 87, No. 19 


AD-A181 587/7/GAR 
AD-A181 588/5/GAR 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (South Florida) - 

Southern, Gulf, and Flounders. 

AD-A181 See/SIGAR 744,071 PC A03/MF A01 
AD-A181 589/3/GAR 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (Pacific North- 

west) . Steelhead Trout. 

AD-A181 589/3/GAR 744,072 PC A03/MF A01 
AD-A181 590/1/GAR 

ments of Coastal Fishes and Invertebrates (Pacific North- 

AD-A181 590/1/GAR — 744,073 PC A03/MF A01 
AD-A181 591/9/GAR 

ments of Coastal Fishes and invertebrates (Pacific North- 

AD-Ate1 501 /9/GAR 744,074 PC A02/MF A01 
AD-A181 592/7/GAR 


ments of Coastal Fishes and Invertebrates (Mid-Atlantic) . 


Softshell Ciam. 

AD-A181 592/7/GAR 744,075 PC AQ3/MF A01 
AD-A181 593/5/GAR 

ments of Coastal Fishes and Invertebrates (Mid-Atlantic) - 


American Oyster. 
AD-A181 593/5/GAR 744,076 PC AQ3/MF A01 
AD-A181 594/3/GAR 


744,070 PC A03/MF A01 


743,873 PC A0Q2/MF A01 


Final Report for Contract Number N00014-85-C-2513. 
AD-A181 595/0/GAR 743,567 PC A0Q3/MF A01 


AD-A181 596/8/GAR 
Development of Mechanistic Flexible Pavement Design 
Concepts for the Heavyweight F-15 Aircraft. 
744,595 PC A11/MF A01 
AD-A181 597/6/GAR 


fon n Fags Using Uresonc Tecivigues. "9 ony 


ADAIB! 50) 597/6/ PC A06/MF A01 
AD-A181 598/4/GAR 


AD Aes w98/4/GAR 


AD-A181 599/2/GAR 
Maximum Theoretical Specific Gravity of Bituminous Paving 
AD-A181 599/2/GAR 742,790 PC A03/MF A01 
AD-A181 600/8/GAR 
T Curve Fit. 
AD-A181 600/8/GAR 
AD-A181 601/6/GAR 
Component Breakout Computer Model Maintenance 
AD-A181 601/6/GAR 743,827 PC AQ4/MF A01 
AD-A181 602/4/GAR 
Properties of » A ' 
in 
AD-A181 602/4/GAR 743, 
AD-A181 603/2/GAR 


AD-ATET 600)2/GAR 


AD-A181 604/0/GAR 


742,604 PC A06/MF A01 


743,640 PC A0Q2/MF A01 


and Homogenizing 
Blends. 
PC A02/MF A01 


the Treatment of Botulism. 
743,727 PC A02/MF A01 


Component Breakout Model Operator's Manual. 
AD-A181 604/0/GAR 743,828 PC A03/MF A01 


AD-A181 605/7/GAR 


Component Breakout 
AD-A181 605/7/GAR 
AD-A181 606/5/GAR 


Model. 
743,829 PC A08/MF A01 


ition Eff in Rapid Cych é 
ADAIBI 606/5/GAR 742,429 PC A06/MF A01 
AD-A181 607/3/GAR 
Smoothness Priors T: ‘unction Estimation. 
AD-A181 607/3/GAR 743,641 PC A04/MF A01 
AD-A181 608/1/GAR 
Application of the Modular 4-4 and Control Evalua- 
tion Structure to a Strategic Defense Initiative Command 
and Control 
AD-A181 608/1/GAR 743,817 PC A0S/MF A01 
AD-A181 609/9/GAR 
Comparison of Model-Based Segmentation Algorithms for 
AD-A181 /9/GAR 742,991 PC A04/MF A01 
AD-A181 610/7/GAR 
y Study of Estimates of a First Passage Time Dis- 
tribution for a H 
AD-A181 610/7/GAR 743,642 PC A04/MF A01 
AD-A181 611/5/GAR 
- ble Systolic Array for Factorial Data Analysis. 
AD-A181611/5/GAR = 743,615 _ PC AQ2/MF A01 
AD-A181 612/3/GAR 


Processor for Two-Dimensional Symmetric Eigenvalue and 
Singular Value Arrays. 


AD-A181 612/3/GAR 742,922 PC A02/MF A01 
AD-A181 = a 
Transformation of Oe eg 
AD-A181 svn 42.955 A03/MF A01 
AD-A181 614/9/GAR 


sion, 

AD-A181 614/9/GAR 742,515 PC A05/MF A01 
AD-A181 615/6/GAR 

Cost Analysis of Reserve Force Change: Non Recurring 


Costs and iy | Cost Effects. 
AD-A181 615/6/ 


741,878 PC A05/MF A01 
AD-A181 616/4/GAR 


Nonlinear Response of Concrete Gravity Dams to Strong 

Earthquake- Induced Ground Motion. 

AD-A181 616/4/GAR 742,775 PC A04/MF AO1 
AD-A181 617/2/GAR 

of New Procedures for Rating the ignition 

Quality of Fuels for Di ! 

AD-A181 617/2/GAR 743,191 PC A07/MF A01 
AD-A181 618/0/GAR 

Hypervelocity Oxygen Source for the Study of Atom-Sur- 

face Interactions. 

AD-A181 618/0/GAR 742,706 PC A04/MF A01 
AD-A181 619/8/GAR 


MIPS-X instruction Set and 's Manual. 
AD-A181 619/8/GAR 742,923 PC A0S/MF A01 
AD-A181 620/6/GAR 


Focused lon Beam Technology and Applications. 
AD-A181 620/6/GAR 744,315 PC AO3/MF A01 


AD-A181 621/4/GAR 
The of Rough Surface Scattering on Surface 
Height Statetice and Conttation F Function. 
AD-A181 621/4/GAR 744,307 PC A02/MF A01 
AD-A181 622/2/GAR 
Performance of Cracked and Seated Rigid Airport Pave- 


ments. 

AD-A181 622/2/GAR 744,536 PC A0S/MF A01 
AD-A181 623/0/GAR 

PC Expert System. DBMS interface Tools. Phase 1 Feasi- 


bility ‘ 

AD-A181 623/0/GAR 742,946 PC A03/MF A01 
AD-A181 624/8/GAR 

Morton Arboretum Bioassays: Earthworm Bioassay Proce- 

dures to Evaluate the Extent of Aerially Dispersed Lead 

and Cadmium in an Urban Arboretum, 

ADAte! 624/8/GAR 743,312 PC A02/MF AO1 

AD-A181 625/5/GAR 


WES-TNO Contaminant Research. 

AD-A181 625/5/GAR 743,372 PC A02/MF A01 
AD-A181 626/3/GAR 

Work Group Held 


PC A03/MF A01 


Proceedings of the Contaminant 

in Buffalo, New York on batatele, ‘ 

AD-A181 626/3/GAR ‘43,692 
AD-A181 627/1/GAR 

Mussel Watching in the Buffalo River, Times Beach and 


Lake Erie, 

AD-A181 627/1/GAR 
AD-A181 628/9/GAR 

Airport and Airway Costs: Allocation and Recovery in the 

ADAISI 628/9/GAR 744,537 PC A04/MF A01 
AD-A181 629/7/GAR 

Use of Depletion-Edge-Transiation for High Speed Modula- 


ADAISH ng 


744,247 PC A02/MF A01 
2 ponte 


ADATB! 1 690/5/GAR eae 7 PC A03/MF AO1 


AD-A181 632/1/GAR 


743,390 PC A03/MF A01 


Representation 

aD Signals nm 

AD-A181 $02) 1/AR 
AD-A181 633/9/GAR 


Survey and Recommendations for the Use of Microcomput- 
ers in the Naval Audit Service. 
741,879 PC A0S/MF A01 


743,003 PC A0S/MF A01 


AD-A181 633/9/GAR 
AD-A181 634/7/GAR 
poy Systems Approach to Military Decision Support in an 
Air Defense Scenario. 


AD-A181 634/7/GAR 743,869 PC A0S/MF A01 
AD-A181 635/4/GAR 
Comparison of P-3C Acoustic Processing Capability with 


Acoustic Operator 

AD-A181 635/4/GAR 741,895 PC A04/MF A01 
AD-A181 636/2/GAR 

CS Oe Come Site Goats insaientens, Friend or 

Foe. Some Causes and Recommendations. 

AD-A181 636/2/ 742,548 PC A04/MF A01 
AD-A181 637/0/GAR 


OER (Officer may Report) Perceptions of Field 


and aS ade Line Officers. 
AD-A181 637/0/GAR 


741,896 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A181 638/8/GAR 
Investigation of Some Simple Models for the F/A-18 Flight 
AD-A181 638/8/GAR 741,945 PC A03/MF A01 
AD-A181 639/6/GAR 
oar Assessment of the 
M113 Vehicles in Natural Terrain 
AD-A181 639/6/GAR 743, 
AD-A181 643/8/GAR 
Utah Biomedical-Physical Sciences Applications of Free 


Electron Lasers. 
AD-A181 BAS /8/GAR 743,668 PC A11/MF A01 
AD-A181 644/6/GAR 
Faste Afterglow Vapor Deposition for Microelectric Appli- 
DAIS 644/6/GAR 743,084 PC A03/MF A01 
AD-A181 645/3/GAR 


(os Geeta 08. Army Helicopters. Part 
Calculator E: 


6. Performance 
AD-A181 645/3/GAR 741,981 PC A10/MF A01 
AD-A181 646/1/GAR 
tion of heey | ee Confirmation 


ey oo Plague in Namibia, 1 
AD-A181 /1/GAR 743,700 OG A0a/MF A01 
AD-A181 647/9/GAR 


Treatise on Acoustic Radiation. Volume 3. Modeling of 

Sources and Receivers, 

AD-A181 647/9/GAR 742,999 PC A19/MF A01 
AD-A181 648/7/GAR 

Prime Contract Awards by State, First Half Fiscal Year 


1987. 

AD-A181 648/7/GAR 743,830 PC A02/MF A01 
AD-A181 649/5/GAR 

Nonlinear and Random Phenomena in Electromagnetic and 


Acoustic Wave At gee 
AD-A181 649/5/ 744,345 PC A02/MF A01 
AD-A181 650/3/GAR 


enette eceee Gs Cuan’ eaten Gtting Gye ty 
743,500 PC A04/MF A01 


of Patterned 
PC A0Q2/MF A01 


lacuum Induction 
AD-A181 650/3/GAR 
AD-A181 651/1/GAR 

Relativistic Self Focusing of Short Pulse Radiation Beams 


in Plasmas. 
AD-A181 651/1/GAR 744,276 PC A03/MF A01 
AD-A181 652/9/GAR 


Human Immune ~~ rc to = Viruses. 
AD-A181 652/9/GAI 743,701 PC A02/MF A01 


AD-A181 653/7/GAR 


Coherent Summation of Nd:YAG Lasers. 
AD-A181 653/7/GAR 744,248 PC A02/MF A01 


AD-A181 654/5/GAR 


Laser Pulse-induced Molecular Collisions: Effect of the 


Temporal Width of the Pulse. 
AD-A181 654/5/GAR 742,707 PC A02/MF A01 


AD-A181 655/2/GAR 
Derivative Generation from Multivariate Scattered Data by 
Funct pinteniantion. 
AD-A181 655/2/GAR 743,616 PC A0Q2/MF A01 
ae 656/0/GAR 


ABATe! Ose /O/GAR 


AD-A181 657/8/GAR 
Angle-Resolved Auger Electron Emission from LaB6(001) 
AD-A181 657/8/GAR 742,708 PC A02/MF A01 
AD-A181 658/6/GAR 
Low Work Function Emitter Electrodes for Advanced 
Converters. 


Thermionic 
AD-A181 658/6/GAR 743,264 PC A02/MF AO1 
AD-A181 659/4/GAR 


aoney >t] Pe At ‘A04/MF AO1 


Mobile Computer 

AD-A181 659/4/GAR 
AD-A181 660/2/GAR 

ae ae Algorithm for the Capacitated Lot Size Model with 

‘outs. 

AD-A181 660/2/GAR 741,869 PC AQ3/MF A01 
AD-A181 661/0/GAR 

pee ag Method for the Uncapacitated Facility Location 

ADAISt 661/0/GAR 743,505 PC AQ3/MF A01 
AD-A181 662/8/GAR 


742,888 PC A04/MF A01 


Cost Effectiveness of System Safety. 
AD-A181 662/8/GAR 743,870 PC A07/MF A01 
AD-A181 663/6/GAR 
Application of a Database System for Korean Military Per- 
AD-A181 663/6/GAR 741,897 PC A0QS/MF A01 
AD-A181 664/4/GAR 


Officer in Tactical Command and Tactical Data Information 
Exchange Systems (GTOXS/ TADS) ae and the Transition to 
} Military Strategic and Tactical Relay System (MIL- 


AR). 
AD-A181 664/4/GAR 742,889 PC A0S/MF A01 
AD-A181 665/1/GAR 


Shearographic |i ing System. 
AD-A181 665/1/GR 743,065 PC A0Q3/MF A01 


AD-A181 667/7/GAR 
Coupling between Acoustic Velocity Oscillations and Solid 
Propellant Combustion. 
AD-A181 667/7/GAR 742,811 PC A0QS/MF AO1 
AD-A181 668/5/GAR 
Role of Fibronectic in Wound Healing. Annual Report Octo- 


ber 1, 1985-March 31, 1 
AD-A181 668/5/GAR 743,669 PC A03/MF A01 


AD-A181 669/3/GAR 
Theoretical Studies of Experiments and Applications of 


Subpicosecond 4 
AD-A181 669/3/GAR 744,316 PC AQ2/MF A01 
AD-A181 670/1/GAR 


Clinical yy fee Phase 1 
AD-A181 670/1/' 


743,728 PC A02/MF A01 
AD-A181 671/9/GAR 
Estimation of Coronary Artery Dimensions from Angio- 
5ra181 671/9/GAR 743,670 PC A06/MF A01 
AD-A181 672/7/GAR 
User’s Guide to the Littoral Environment Observation Re- 
AD-A181 672/7/GAR 742,776 PC A03/MF A01 
AD-A181 673/5/GAR 


ec eral 


AD-A181 674/3/GAR 
Integrated Information Support System (IISS). Volume 5. 
Common Data Mode! Subsystem. Part ee (Neutral 
Data ) Processor Product Specification . 
Section 3.10.8 
AD-A181 674/3/GAR 743,473 PC A18/MF A01 
AD-A181 675/0/GAR 


the Department of Defense Sub- 
Fiscal Year 1987. 
743,831 PC A04/MF A01 


Metal Powders--T! 

AD-A181 675/0/GAR 
AD-A181 676/8/GAR 

AGARD Manuel on ann RE oy Turboma- 

chines. Volume 1. Unsteady T Aerodynam- 

ics, 

AD-A181 676/8/GAR 742,823 PC A12/MF A01 
AD-A181 677/6/GAR 

Short Course on Cardiopulmonary Aspects of Aerospace 

Medicine. 

AD-A181 677/6/GAR 744,507 PC A07/MF A01 
AD-A181 678/4/GAR 

Aircraft Dynamic Response to Damaged and Repaired Run- 

AD-A181 678/4/GAR 741,961 PC A03/MF A01 


AD-A181 679/2/GAR 


Rocket Altitude Test Facilities 
AD-A181 679/2/GAR 


AD-A181 680/0/GAR 
AGARD (Advisory for 
sion Control Documents: A 
AD-A181 680/0/GAR 


AD-A181 683/4/GAR 
Maximum Likelihood Estimation of a Class of Non-Gaussian 
to Deconvolution, 


Densities with dn ee 
AD-A181 683/4/' 743,643 PC A02/MF A01 
AD-A181 685/9/GAR 


743,582 PC A09/MF A01 


42,857 PC A0S/MF A01 


Research and De- 
folume 2. Aircraft Corro- 


43,555 PC AO3/MF AO 


Compiled 1981. Receiv- 


mance Pvuuton and Specs nates 


er Performance 

AD-A161 685/9/GAR 
AD-A181 686/7/GAR 

Scientific and Engineering Studies. Compiled 1983. Signal 

AD-A181 806/7/GAR 742,995 PC A23/MF A01 
AD-A181 687/5/GAR 

Scientific and Engineering Studies. Compiled 1985. Signal 

oe Se 

AD-A181 687/5/GAR 742,996 PC A24/MF A01 
AD-A181 688/3/GAR 

Global Model for in Sea Water. 

AD-A181 688/3/GAR 744,217 PC A04/MF A01 
AD-A181 689/1/GAR 

Global Model for Sound Absorption in Sea Water. Part 2. 

Sade Data 

AD-A181 /1/GAR 744,218 PC A04/MF A01 
AD-A181 690/9/GAR 

Global Model for Sound Absorption in Sea Water. Part 3. 


Arctic 

AD-A181 /9/GAR 744,219 PC A03/MF A01 
AD-A181 691/7/GAR 

—- of Nucleoside Mono- and Dialdehydes as Anti- 

AD-A181 691/7/GAR 743,729 PC A02/MF A01 
AD-A181 692/5/GAR 


AD-A181 AD AIS! Goa/S/CAR 


AD-A181 694/1/GAR 


‘A02/MF A01 
Annotated c 
AD-A181 foyer eae 77 742,549 RC kos/ MF A01 
AD-A181 695/8/GAR 


Structure of Pabsen rose (ABPBO) and Poly-2,6- 
Benzothiazole ( Fibers By X-ray Diffraction. 


Mone eae 346 


AD-A181 717/0/GAR 


AD-A181 695/8/GAR 
AD-A181 696/6/GAR 


743,590 PC A03/MF A01 


an inverse Quadratic 


Quantum Adsorption for Potential. 
AD-A181 696/6/GAR 742,709 PC AOQ2/MF A01 


AD-A181 697/4/GAR 
Unified Tri-Services Cognitive Performance Assessment 
Battery: Review and , 
AD-A181 697/4/GAR 741,898 PC A1S/MF AO1 
AD-A181 698/2/GAR 
Calculations of Avalanche in Silicon Dioxide. 
AD-A181 698/2/GAR 744,317 PC A02/MF A01 
AD-A181 699/0/GAR 
Satee Come Ow Deployment Concepts: A Paper for the 1986 
ADAIeT 690/0/GAR 743,862 PC A03/MF A01 
AD-A181 700/6/GAR 


ADAtet 700/6)GAR 


AD-A181 701/4/GAR 


742,924 PC A02/MF A01 


Summary of Technical 

AD-A181 701/4/GAR 
AD-A181 702/2/GAR 

Si See te Cb 08: Se GEN ae 


Ground Ti 
AD-A181 702/2/GAR 742,907 PC AO3/MF A01 
AD-A181 703/0/GAR 


Sects Taegan Paget Tian ae 
Second Breakdown. 


AD-ATe! 703/0/GAR 744,318 PC A0S/MF A01 
AD-A181 704/8/GAR 
Integrated Information System (liISS). Volume 5. 
Common Data Model . Part 6. (Neutral 
Com Subtystom NDOL ! 
Section 3.10.8 | 
AD-A181 704/8/GAR 
AD-A181 705/5/GAR 
Information Support 
Cormmon Data 
Section 3100 4 
AD-A181 705/5/' 
AD-A181 706/3/GAR 
Information Support ne a , Volume 5 
Conunon Date Model Subsystem. Part IL (Neutral 
Data Manipulation Language) ti. Reference 
AD-A181 706/3/GAR 743,474 PC A04/MF AO 
AD-A181 707/1/GAR 
Integrated Information Support 


Coron Dita Mode! Suboystom. Part 12. NOM NOML. (Nouvel 
See ) Precompiler Parse i. 


Division Product 
AD-A181 707/1/GAR 743,475 PC A04/MF A01 


AD-A181 708/9/GAR 
gen on , ree S 5. 


Integrated Information Support System 
eeioes Concept Scher | NOME (Neutral 4 
) Product yy 
AD-A181 708/9/ 743,476 A05/MF A01 
AD-A181 709/7/GAR 
Integrated Information Support System (lISS). Volume 5. 
Common Data Model Subsystem. Part 21. iL (Neutral 
Data Manipulation Precompiler Generate Total 
AD-A181 709/7/GAR 743,477 PC A04/MF A01 
AD-A181 710/5/GAR 
Integrated Information Support 
Common Data Model Subsystem. Part 
Ioaiet 710/5/GAR ‘43,478 
AD-A181 711/3/GAR 
Integrated information 
—— Data Model 
AD-A181.711/3/GAR 
AD-A181 712/1/GAR 
Computer-Aided Structural E: 
Case Project Study of Finite 
Flat Slabs. 
AD-A181 712/1/GAR 
AD-A181 713/9/GAR 


742,947 PC AQ4/MF A01 


YYWRAP. 
742,948 PC A17/MF A01 
amas 


742,949 PC A19/MF A01 


on Ee. } ome y B _ 


PC A03/MF A01 


Support System (lISS). Volume 5. 
yofyy 


743,479 PC A03/MF A01 
(CASE) Project: A 
of Concrete 


742,791 PC A04/MF A01 


Load-Transtfer Criteria for Piles 


Recommendations: in Clay. 
AD-A181 aOR 742,777 PCA AOS/MF A01 


AD-A181 714/7/GAR 
The Variable Oblateness of the Sun: Measurements of 


1964. 
AD-A181 714/7/GAR 742,220 PC A02/MF A01 
AD-A181 715/4/GAR 


eet Engi ing in the UNIX Environment. 
AD-A181 NS/T/GAR 742,950 PC A05S/MF A01 
AD-A181 716/2/GAR 


ne Cache Model. 
AD-A181 716/2/GAR 


AD-A181 717/0/GAR 
Integrated Approach to Spray Combustion Model Develop- 
ment. 
AD-A181 717/0/GAR 742,812 PC A03/MF A01 


October 1, 1987 OR-7 


742,925 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A181 718/8/GAR 


en ee Oma te 
AD-A181 718/8/ 743,702 PC AQ4/MF A01 


AD-A181 719/6/GAR 
Center for Naval 
AD-A181 719/6/GAR 

AD-A181 721/2/GAR 
Two-Dimensional Thermal Oxidation of Silicon. 1. Experi- 
AD-A181 721/2/GAR 742,710 PC AQ3/MF A01 

AD-A181 722/0/GAR 
a om in Tissues during infectious Iliness: 
AD-A181 mya 743,671 PC A02/MF A01 

AD-A181 723/8/GAR 
1 - of Coid-Front er, on Sane Seen 
ADAIeT er7eveGaR we io a68 PC aba PC Oa A Ao1 

AD-A181 724/6/GAR 
Studies of the Intramolecular Dynamics of Model Polyato- 
mic Molecules. 

AD-A181 724/6/GAR 742,711 PC A02/MF A01 

AD-A181 725/3/GAR 
Workshop on Complex Sound Processing Held in Sarasota, 

on 26-28 1986. 
AD-A181 725/3/GAR 743,741 PC A02/MF A01 

— 726/1/GAR 


ADatet Dat eGR 


AD-A181 727/9/GAR 
ym M55 Detonator Production Equipment. Volume 
aoe N81 727/9/GAR 744,192 PC A0S/MF A01 
AD-A181 7286/7 
induced by Open-Field Stress is Blocked by 
AD-A181 728/7 743,730 Not available NTIS 
AD-A181 729/5/GAR 
of Coronal Mass Elections by the Helios Space- 
AD-A181 729/5/GAR 742,251 PC AQ2/MF A01 
AD-A181 730/3/GAR 
Remote Sensing of ionosphere by Using Ultraviolet and 
Visible Emissions. 
AD-A181 730/3/GAR 742,414 PC AOQ2/MF A01 
AD-A181 731/1/GAR 


1985. 
Dy oy PC AOS/MF A01 


42,813 PC A02/MF A01 


Balancing of Rigid and 

AD-A181 731/1/GAR 
AD-A181 732/9/GAR 

AFHAL (Air Force Human Resources Laboratory) FY 86 


AD-A181 /9/GAR 741,899 PC AO7/MF A01 
AD-A181 733/7/GAR 


Rotors, 
743,509 PC A99/MF A01 


Vision Test Chart. 


Suprathreshoid Contrast i 
AD-A181 733/7/GAR 743,742 PC AQ3/MF AO1 


AD-A181 734/5/GAR 


Wghting in and 
ADAIBT 734/8)GAR 


Choice. 
742,550 PC A04/MF A01 
AD-A181 735/2/GAR 


Effect of Noniinearities on 
AD-A181 735/2/GAR 
AD-A181 736/0/GAR 


—_ of Manpower Requirements with Procurement 

ADATOT 736/0/GAR 743,832 PC A0Q6/MF AO1 
AD-A181 737/8/GAR 

Heron | Study to Forecast Procurement Workload for 

(Major Commands). 

AD-A181 737/8/GAR 743,833 PC AQ3/MF A01 
AD-A181 738/6/GAR 

Preliminary Design Options for Meteor Burst Communica- 

tions — Buoy Relays. 

AD-A181 738/6/GAR 742,908 PC A07/MF A01 
AD-A181 739/4/GAR 

Ses: & Rare te Colmtaten and Cuphy of te Re 

sponse . 

AD-A181 739/4/GAR 743,000 PC A04/MF A01 
AD-A181 740/2/GAR 


ible Structures. 
744,347 PC AQ2/MF A01 


of Foam in 


ility and Decay Seawater. 
AD-A181 740/2/GAR 744,088 PC AQ3/MF A01 


AD-A181 742/8/GAR 


Software en Environments. 
AD-A181 742/8/GAR 


742,951 
AD-A181 743/6/GAR 
ee ee 
AD-A181 743/6/GAR 742,952 PC A02/MF A01 
AD-A181 744/4/GAR 
Use of Observed Data for the Initial Value Problem in Nu- 
merical Weather Prediction. 
AD-A181 744/4/GAR 
AD-A181 745/1/GAR 
Potential Observing Systems for Tropical Cyclone Motion 
AD-A181 745/1/GAR 742,430 PC A03/MF A01 
AD-A181 746/9/GAR 


Fluid Mechanics at the Middle East Technical University 
and the istanbul Technical University. 


OR-8 


PC A02/MF A01 


742,469 PC A03/MF A01 


VOL. 87, No. 19 


AD-A181 746/9/GAR 
AD-A181 747/7/GAR 


Effects of Doppler Shifting on the Frequency Spectra of At- 
AD A181 San 742,431 PC A04/MF A01 
AD-A181 748/5/GAR 
Parallel Structure for On-Line identification and Adaptive 
AD-A181 748/5/GAR 742,997 PC A04/MF A01 
AD-A181 749/3/GAR 
Study Using Chinese Speech as a Command/ 


Foesibity 
AD-A181 3i0/5/Gan 


742,914 PC A04/MF A01 
AD-A181 750/1/GAR 


Further Development of a One-Dimensional Unsteady Euler 
Wave Rotor ) 


Code for 
AD-A181 750/1/GAR 742,824 PC A10/MF A01 
AD-A181 751/9/GAR 


744,227 PC A02/MF A01 


2 Symmetric Fi 


Perturbations of Z sub ‘unctionals. 
AD-A181 751/9/GAR 743,617 PC AQ2/MF A01 


AD-A181 752/7/GAR 


naomi 
181 752/7/ 


AD-A181 753/5/GAR 


Area Fire Plumes. 
742,814 PC A04/MF A01 


Literature Review of Cetane Number and Its Correlations. 
AD-A181 753/5/GAR 742,712 PC AO4/MF AO1 


AD-A181 754/3/GAR 
Resolution of Low-Frequency Attenuation Anomalies in the 
AD-A181 754/3/GAR 744,220 PC A02/MF A01 
AD-A181 755/0/GAR 
icity of ~<a in Colored Smoke Munitions. 
AD-A181 755/0/ 743,799 PC A06/MF A01 
AD-A181 756/8/GAR 


ee 6S NS Oe St Baw on6 te lan en 
olian Sand Transport in Coastal Regions. 

AD-A181 756/8/GAR 742,432 PC AO2/MF A01 
AD-A181 757/6/GAR 


Sey CS Noa © Semmens Capen 


AD AI81 757/6/GAR 742,915 PC A02/MF A01 
AD-A181 758/4/GAR 

Summary of the Proceedings of the National jum on 

may Mechanics (17th) Held on 7-9 Aug Albany. 

AD-A181 758/4/GAR 743,568 PC A03/MF A01 
AD-A181 759/2/GAR 

os of Commercially Available Home Water Purifi- 


ne ee te mk 
778 PC A04/MF A01 


Date TeO/2/GAR 
AD-A181 760/0/GAR 

Simulation Experiments of ing Two-Phase Flow. 

AD-A181 760/0/GAR 744,211 PC A06/MF A01 
AD-A181 761/8/GAR 

‘ Processing of Two Dimensiona! Signals Using 

AD-A181 761/8/GAR 743,007 PC A0S/MF A01 
AD-A181 762/6/GAR 


Engineering and Design Criteria for Navy Facilities (Revi- 


AD Ate 762/6/GAR 743,834 PC A10/MF A01 
AD-A181 763/4/GAR 
inT ! i i 
——— urbomachines. Comparison of Theoretical 
AD-A181 763/4/GAR 742,825 PC A11/MF A01 
AD-A181 764/2/GAR 
Microstructure Casts ate AIWEX (Arctic Internal Wave 


Experiment): A 
AD-A181 764/2/GAR 744,089 PC A19/MF A01 
AD-A181 765/9/GAR 


AD-A181 765/9/QAR 


AD-A181 766/7/GAR 
Determination of the Chronic Mammalian Toxi ical Ef- 
fects of RDX. erg Month Chronic Toxicity/' 1 

Study oe ,3,5-Trinitro-1,3,5-Triazine 
X) in the BeCSE Hybrid Mouse. Phase 6. Volume 1. 
AD-A181 766/7/GAR 743,800 PC A16/MF AO1 

AD-A181 767/5/GAR 
Data Collection System for Estimating Software Develop- 
ment Cost. 

AD-A181 767/5/GAR 742,953 PC A07/MF A01 

AD-A181 768/3/GAR 
Computational Mode! for Observation in Quantum Mechan- 
ics. 

AD-A181 768/3/GAR 744,369 PC A04/MF A01 

AD-A181 769/1/GAR 
A Comparison of a 


ADAIe eO/GAR 


AD-A181 770/9/GAR 


Flare ~~ 3 Sunspot Motions, =" the Evolution of Vector 
Magnetic Fields in Hale Region 17244. 
AD-A181 770/9/GAR 742,252 PC A02/MF A01 


AD-A181 771/7/GAR 


Coe © Se Patan Comm of te Coe 
Wind during High-Speed Streams. 


743,652 PC A02/MF A01 


of Traveling-Wave 
ic Modulators. 
744,250 PC A02/MF A01 


AD-A181 771/7/GAR 
AD-A181 772/5 


742,253 PC A02/MF A01 


AD AIer 772/5 ™_ MS 787 Not evant NTIS 
AD-A181 773/3/GAR 

Likelit 1 ,00d. 

AD-A181 773/3/GAR 743,644 PC AQ2/MF A01 
AD-A181 774/1/GAR 

Fiber Optic Engineering Sensor System, Design Review 

AD-A181 774/1/GAR 743,066 PC A02/MF A01 
AD-A181 775/8/GAR 

Tsunami Predictions for the Coast of Alaska Kodiak Island 


to Ketchikan. 

AD-A181 775/8/GAR 744,090 PC A07/MF A01 
AD-A181 776/6/GAR 

Sloping Float Breakwater Study Oregon Iniet, North Caroli- 

na, Coastal Model | igation. 

AD-A181 776/6/GAR 742,779 PC A10/MF A01 
AD-A181 777/4/GAR 

Local and Systemic Antibody Responses to Shigella infec- 

tion in Rhesus 7 

AD-A181 777/4/GAR 743,672 PC A02/MF A01 
AD-A181 778/2 

Sette 6 Seed Rite a legate Gon A ees: 

Culicidae) with Different infection Densities of Plasmodium 

cynomoigi. , 

AD-A181 778/2 743,714 Not available NTIS 
AD-A181 779/0/GAR 

~~ py Boundary Layer Modification in the Marginal 


ADAIBT 779/0/GAR 742,470 PC A02/MF A01 
AD-A181 780/8/GAR 

Role for Guanine Ribonucieotides in the Regulation of Mye- 

loid Cell Maturation. 

AD-A181 780/8/GAR 
AD-A181 781/6/GAR 

Novel interaction of 


thione/Glutathione 
ADAt6I 781/6/GAR 


743,683 PC A02/MF A01 


ite with the Gluta- 


743.731 PC AO2/MF A01 


AD-A181 783/2/GAR 
ite-induced Histamine Release from Mast 


AD-A181 783/2/GAR 743,653 PC AQ2/MF A01 
AD-A181 784/0/GAR 
Hemopoietic Effects of Intravenous Soluble Giucan Admin- 


AD -AIB 784/0/GAR 743,733 PC A02/MF A01 
AD-A181 785/7/GAR 

Single-Electrode Voltage Clamp in Mammalian Electrophy- 

AD-A181 785/7/GAR 743,694 PC A02/MF A01 
AD-A181 786/5/GAR 

croti’ Infection in Mice. 

AD-A181 786/5/GAR 
AD-A181 787/3/GAR 

Gastric Protection by Sucralfate. Role of Mucus and Pros- 


ABA161 787/3/GAR 


AD-A181 788/1/GAR 


Urinary Excretion of Cyclic Nucleotides, Gente ame 
landin E2 and Thromboxane B2 from Mice ee 

Whole-Body in irradiation from an Enhanced Neutron Fi 

AD-A181 788/1/GAR 743,743 Pe Ao2/ MF i A01 


AD-A181 789/9/GAR 
Performance Characteristics of a High-Level Solid-State 
Personne! Dosimetry System in Pulsed Radiation Environ- 
AD-A181 789/9/GAR 743,773 PC A02/MF A01 

AD-A181 790/7/GAR 
Development of a 


of Delayed-Type Hy- 
during ‘Babesia mi- 


743,703 PC A02/MF A01 


743,734 PC AQ2/MF A01 


Model System to Study Leukotriene-in- 
duced Modification of Radiation Sensitivity in Mammalian 


Celis. 
AD-A181 790/7/GAR 
AD-A181 791/5/GAR 


743,735 PC A02/MF A01 
Stochastic Models for Cells 
AD-A181 791/5/GAR 


Exposed to Radiation. 
745,778 PC ROaIME AO1 
AD-A181 792/3/GAR 

Reprint; Efficient Side Lobe Suppression of Laser Diode 

Arrays. 

AD-Ai181 792/3/GAR PC A02/MF AO1 
AD-A181 793/1/GAR 


744,251 


Curve Fitting of Portable Wear Metal Analysis. 
AD-A181 793/1/GAR 743,569 PC A04/MF A01 


AD-A181 794/9/GAR 


Study of Maritime Labor Unions with an Emphasis on the 
Trend of W: and Benefits over the Past Ten Years. 
AD-A181 794/9/GAR 741,900 PC A04/MF A01 
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AD-A181 795/6/GAR 
eee of the Hot Corrosion 
Platinum Modified Aluminide Coatings on 
RD-AIST 795/6/GAR 742,826 PC A06/MF A01 
AD-A181 796/4/GAR 


nas Using Numeral (Low Fi 


AD AISI 7ee/a/GAA 
AD-A181 797/2/GAR 
by a0 Comaiunnntany Meta! Oxide Silicon) Cell Library for 
Silicon Compiler. 
AD-A181 797/2/GAR 743,085 PC A06/MF A01 
AD-A181 798/0/GAR 
Simulation of a Rotational Single-Element Flexi- 
ble Boom. 
AD-A181 798/0/GAR 744,481 PC AQS/MF A01 
AD-A181 799/8/GAR 
of the U.S. Coast Guard Standard Terminal Acquisi- 
ADATSI 799/8/GAR 743,835 PC A0S/MF A01 
AD-A181 800/4/GAR 
of industrial Fi on yy (Naval 
monet unding Regional 
743,484 PC A07/MF A01 


Behavior of 
Su- 


/) eyo Aye ea Monopole Anten- 
‘echniques. Comparison to 
743,013 PC AQ4/MF A01 


ADAI81 800/4/GAR 
AD-A181 801/2/GAR 

Transfer Function Approach to Scalar Wave Propagation in 

Lossy and Lossiess Media. 

AD-A181 801/2/GAR 744,221 PC A04/MF A01 
AD-A181 802/0/GAR 

igh Speed Flow in Tubes. 
A181 802/0/GAR 

AD-A181 803/8/GAR 

ARI (Army Research Institute for 

ences) Survey of Army 


of National 
AD-A181 803/8/GAR 


744,212 PC A12/MF A01 


the Behavioral Social Sci- 
Recruits, 1985: Tabular Description 
Accessions. 
741,901 PC A23/MF A01 


i ions. Volume 1. 

AD-A181 804/6/GAR 741,902 PC A99/MF E04 
AD-A181 805/3/GAR 

ARI (Army Research Institute for the Behavioral and Social 

Sciences) Survey of Army Recruits, 1985: — Descrip- 
tion of (Active) Army Accessions. Volume 2 

AD-A181 805/3/GAR 741,903 PC A99/MF E04 
AD-A181 806/1/GAR 

ARI (Army Research Institute for the Behavioral and Social 

rae Fy of Army Recruits, 1985: Tabular Descrip- 

tion of Reserve Accessions. Volume 1 

AD-A181 806/1/GAR 741,904 PC A24/MF A01 
AD-A181 807/9/GAR 


tion of . Volume 2. 
AD-A181 807/9/GAR 741,905 PC A23/MF A01 


AD-A181 808/7/GAR 
Regulation of the In vitro Dy tani Homcompanbaly Gane 
Stimulating Determinants by Major Com- 
plex-Encoded immune Response Genes. 
AD-A181 808/7/GAR 743,704 PC AQ2/MF AO1 


AD-A181 809/5 


Port-Wine Nevus-Like v~ > Malformation in a 
Rhesus Monkey Macaca mule’ 
AD-A181 809/ 


AD-A181 810/3 


Dextramethorphan and Carbetapentane: Centrally Acting 
Non-Opioid Antitussive Agents with Novel Anticonvulsant 


AD-A181 810/3 743,736 Not available NTIS 
AD-A181 8611/1 


The Bifurcation of 
AD-A181 811/1 
AD-A181 812/9/GAR 
i of Mesospheric Potassium and Its Different Sea- 
sonal ior as to Sodium. 
AD-A181 812/9/GAR 742,415 PC A02/MF A01 
AD-A181 813/7/GAR 


143,715 Not available NTIS 


744,091 Not available NTIS 


Multiple Bonding to Sil 

AD-A181 813/7/GAR 
AD-A181 814/5/GAR 

6 EE ES eeRe Seen Ginas ts tap 

a. 

AD-A181 814/5/GAR 743,814 PC AOQ2/MF A01 
AD-A181 815/2/GAR 

Dimethy! Phosphonomethyimethyisiloxane Dimethyisiloxane 

Copolymers. 

AD-A181 815/2/GAR 742,764 PC AQ2/MF A01 
AD-A181 816/0/GAR 

Diagnosis of the Role of Vertical Deformation in a Two-Di- 

mensional Primitive Equation Model. 

AD-A181 816/0/GAR 742,471 PC AQ2/MF AO1 
AD-A181 817/8/GAR 

ng Relaxation of DF(v = 


742,668 PC A0S/MF A01 


1) and HF(v= 1) by the DF 


AD-A181 817/8/GAR 
AD-A181 818/6/GAR 


Vertical Wind Shear as a Predictor of Tropical Cyclone 

AD-A181 818/6/GAR 742,472 PC A04/MF A01 
AD-A181 819/4/GAR 

Collision-Prevention Expert System for a Navy Officer of 

the Deck. 


AD-A181 819/4/GAR 743,994 PC A04/MF A01 
AD-A181 820/2/GAR 


Technique for pam Cate Network Performance in a 

Radiation Environment the Use of Hardened De- 

vices. 

AD-A181 820/2/GAR 743,051 PC A08/MF AO1 
AD-A181 621/0/GAR 

Statistical Analysis Determining Effective and Efficient 

Methods of Shi Traini 

AD-A181 821/0/GAR 742,505 PC A06/MF A01 
AD-A181 822/8/GAR 

— of the Modular 

Structure (MCES) 
Foe or Neutral 
AD-A181 822/8/ 


AD-A181 823/6/GAR 
United States Army Unilateral and Coalition Operations in 
Dominican 


the 1965 
AD-A181 823/6/GAR 743,863 PC AQ7/MF A01 
AD-A181 824/4/GAR 


Product-State-Resolved Kinetic Study of the H(+ ) + F(-) 


lon-lon Reaction. 
AD-A181 824/4/GAR 742,714 PC AQ4/MF A01 
AD-A181 825/1/GAR 


742,713 PC AQ2/MF A01 


and Control Evaluation 
to the Identification Friend, 
estbed. 


743,992 PC A0S/MF A01 


Electron Transter 


Recent Developments in Reactions. 
AD-A181 825/1/GAR 742,715 PC A02/MF A01 


AD-A181 826/9/GAR 
ine Changes and Behavior Following Sub- 
Acute Exposure to Organophosphates. 
AD-A181 826/9/GAR 743,801 PC A03/MF A01 
AD-A181 827/7/GAR 
NTC (National Training Center) Live Fire Performance Anal- 
AD-A181 827/7/GAR 741,881 PC AQ4/MF A01 
AD-A181 828/5/GAR 


Training for i ity. 
AD-A181 828/5/GAR 742,551 
AD-A181 829/3/GAR 
Kinetic Effect and 
AD A181 620/3/QAR 
AD-A181 830/1/GAR 
ne ma Military Recruiter Effectiveness: A Literature 
AD ANG 830/1/GAR 741,906 PC A04/MF A01 
AD-A181 831/9/GAR 
Sociology of the Army Reserves: A Preliminary Assess- 
AD-A181 831/9/GAR 741,907 PC A03/MF A01 
AD-A181 832/7/GAR 
Development of a Model of Soldier Effectiveness: Retrans- 
AD-A181 832/7/GAR 741,908 PC A09/MF A01 
AD-A181 833/5/GAR 


PC A03/MF A01 


ification of —. 
743,618 A02/MF A01 


Swe Symbolic Processor for Expert 
A181 833/5/GAR 742, 
AD-A181 834/3/GAR 

Error Estimation Using the Simplex Method in Nonlinear 

Least Squares Data f 

AD-A181 834/3/GAR 742,644 PC A03/MF A01 
AD-A181 835/0/GAR 


Execution. 
PC A04/MF A01 


and 
on 20- 


AD-A181 €95/0/GAR PC A02/MF A01 


AD-A181 836/8/GAR 
Science of and Advanced Technology for Cost-Effective 
—_, of High Precision Engineering Products. 
AD-A181 836/8/GAR 743,506 PC A08/MF A01 
AD-A181 837/6/GAR 
Disposal Site Diapooa! Se Crock 3. San Francis- 
co Bay-Alcatraz 
AD-A181 asTGAn 743,3. PC A06/MF A01 
AD-A181 838/4/GAR 
Time-Sharing Ability as a Predictor of Flight Training Per- 
formance. 
AD-A181 838/4/GAR 742,518 PC AOQ2/MF AO1 
AD-A181 839/2/GAR 


743,591 


Gordon Research on Polymers(W). 
AD-A181 839/2/GAR 743,592 PC A02/MF A01 


AD-A181 840/0/GAR 
Test and Evaluation of Two Prototype Model Underwater 
AD-A181 840/0/GAR 742,571 PC A10/MF AO1 
AD-A181 841/8/GAR 
Emission Spectra of Quasimetastable Levels of Alkali-Metal 


Atoms. 
AD-A181 841/8/GAR 744,252 PC AQ2/MF A01 


AD-A181 842/6/GAR 
Dynamical Effects in Electron Transfer Reactions. 2. Nu- 


AD-A181 866/5/GAR 


AD-A181 842/6/GAR 742,716 PC A02/MF A01 


AD-A181 843/4/GAR 
AD-A181 844/2/GAR 
Some Recent Developments in Electron Transfer: Charge 


743,593 PC AQ2/MF A01 


Separation, Long 

Energy 

AD-A181 /2/GAR 
AD-A181 og 

my of Ra 

Phase and 

AD-A181 wawan 
AD-A181 846/7 


and Free 
742,717 PC AQ2/MF A01 


in the Gas 
aie ‘PC A02/MF A01 
Electrochemical Society Meeting 
ja, Pennsylvania on 10-15 May 
742,719 Not available NTIS 


Extended 

(171st) Held in 
1987. Volume 87-1. 
AD-A181 846/7 


AD-A181 847/5/GAR 

Rapid Communication Neutron-induced Free Radicals in 

Oriented DNA. 

AD-A181 847/5/GAR 743,684 PC A02/MF A01 
AD-A181 848/3/GAR 

Evidence of de novo Membrane Generation in the Mecha- 

nism of Metal . 

AD-A181 848/3/GAR 743,685 PC A0Q2/MF A01 
AD-A181 849/1/GAR 

Dose Dependent Radiation-induced Hypotension in the 

AD-A181 849/1/GAR 742,585 PC A02/MF A01 
AD-A181 850/9/GAR 


Formation of Glycol and 5, 

Deoryrbonuciew Aad on Treatment with 

AD-A181 850/9/GAR 
AD-A181 851/7/GAR 


AD-A181 851/7/GAR 


AD-A181 852/5/GAR 


User Interface Technology ony. 
AD-A181 852/5/GAR 42,954 PC A04/MF A01 


AD-A181 853/3/GAR 
maobs PC A02/MF A01 


Distributed T 
AD-A181 inane 
AD-A181 854/1/GAR 
Gay Ge peters Atchafalaya and Adjacent 
a Louisiana. Draft 7 Ra —— Fy Statement 


742,780 PC A14/MF A01 


ine in 
Tetrox- 
743,654 PC A02/MF A01 


748,678 BC NOR/MF Ot 


ADAY 1 854/1/GAR 
AD-A181 855/8/GAR 
OPERATION EVEREST Il: Effects of a Simulated Ascent to 


29,000 Feet on Nutrition and ~~ . 
AD-A181 855/8/GAR ‘43, PC A07/MF A01 


AD-A181 856/6/GAR 

Carry Adder. 
Bates 856/6/GAR 

AD-A181 857/4/GAR 


Photochemistry of Ketones Adsorbed on Porous Silica. 
AD-A181 857/4/GAR 742,685 PC A03/MF A01 


AD-A181 858/2/GAR 
Effect of 


AD-A181 859/0/GAR 


742,927 PC A04/MF A01 


cae 
743,802 PC A03/MF A01 


Fluorescence at a Surface. 

AD-A181 859/0/GAR 742,720 PC A03/MF A01 
AD-A181 860/8/GAR 

Relaxation Mode! for Sueape Comey, 

AD-A181 eoorerGaR ety poy Ao1 
AD-A181 861/6/GAR 


AD-A181 861/6/GAR 742,669 PC A0Q2/MF A01 
AD-A181 662/4/GAR 

on Redistribution Beyond the Medium-Coupling 

AD-AI81 862/4/GAR 744,253 PC A02/MF A01 


AD-A181 863/2/GAR 
Theoretical Study of Pulsed-Laser-induced Resonant De- 


AD-A181 863/2/GAR 742,686 PC A02/MF A01 
AD-A181 864/0/GAR 


is with Ultrasonic Waves. 

A181 864/0/GAR 742,721 PC A02/MF A01 
AD-A181 865/7/GAR 

Capillary GC (Gas Chromatography) Detection Methods for 

pee 9 A and Sulfur Compounds in w) Shale Derived Jot Jet Pro- 

pulsion Fuels. 

AD-A181 865/7/GAR 743,192 PC A03/MF A01 
AD-A181 866/5/GAR 


Stimulation of T Cells through the CD3/T-Cell Receptor 
Complex: Role of Calcium, Protein Kinase C 
Translocation, and " 


Activation P: 
AD-A181 866/5/ 743,674 PC A02/MF A01 


October 1, 1987 OR-9 
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AD-A181 867/3/GAR 
incorporation of Haemoglobin Haem 4 the Rat Hepatic 
} apres Trytophan Pyrrolase and Cytochrome P- 
AD-A181 867/3/GAR 743,737 PC A02/MF A01 
AD-A181 868/1/GAR 
The } 4 -,1 for Galactosyitransterase Maps to Mouse Chro- 


AD Ate} $68/1/GAR 743,686 PC A0Q2/MF A01 
AD-A181 869/9/GAR 
Gas Exchange in the 


Nitrogen Human Knee. 
AD-A181 869/9/GAR 743,744 PC AQ2/MF A01 


centration in T Cells. 

AD-A181 870/7/GAR 
AD-A181 871/5/GAR 

Reduction of Experimental intracranial Hypertension by Lid- 

AD-A181 871/5/GAR 743,798 PC A02/MF A01 
AD-A181 872/3/GAR 

Effects of High Pressure on the Release of Excitatory 


Amino Acids by Brain 

AD-A181 872/3/GAR 743,789 PC A02/MF A01 
AD-A181 873/1/GAR 

Briet of Severe Arterial 

of Brain 

Flow after Transient 

AD-A181 873/1/GAR 
AD-A181 874/9/GAR 


743,705 PC AQ2/MF A01 


induces De- 
and Worsens Blood 


Cerebral ischemia. 
743,675 PC A02/MF A01 


Celis. 2. Effector-T: Cell "Col Brig and Papooyoes. 

AD-A181 erare/Gan 655 MF AO1 
AD-A181 875/6/GAR 

~~ gra Studies a Human NK gen =| 

. Ultracytochemistry Comparison 

Subsets. 

AD-A181 875/6/GAR 743,656 PC A02/MF A01 
AD-A181 876/4/GAR 

Mechanisms of 

ization of a Cytotoxic E 

AD-A181 876/4/GAR 
AD-A181 877/2/GAR 

rune Trial in Chiapas, — ofa LL ad 

AD-A181 STr/2/0an 
AD-A181 878/0/GAR 


Sytem "heappraealhPehmorphem and" Alem 
Allelism 


OO 9.67 PC A02/MF A01 


to Rickettsial infection: Character- 
743,706 PC A02/MF A01 


Detection Method 
Low infection Rates. 
743.876 PC A02/MF A01 


mamas 
Blood-Gas Transport in Awake Rabbits Exposed to Normo- 


baric ee 
AD-A181 879/8/GAR 


AD-D012 823/1 
Test for Uniform Ti of Long Lengths of 
Small Cables in Simulated Emaronments 
PATENT-4 653 331 744,119 Not available NTIS 
AD-D012 824/9 


Sector Scan 
PATENT-4 651 


AD-D012 826/4 
Low-Profile Fastener. 
PATENT-4 655 660 

AD-D012 6827/2 


743,678 PC AQ2/MF A01 


743,009 Not available NTIS 


742,001 Not available NTIS 


Vanadium Dioxide Film 
PATENT-4 654 231 
AD-D012 828/0 


PATENT-« 660 182 


AD-D012 829/8 


Seal for Air Cushion Vehicle 
PATENT-4 658 926 


AD-D012 830/6 


PATENT-4 658795 


AD-D012 6831/4 
Doppler Tolerant Binary Phase Coded Pulse Compression 


PATENT-4 661 819 743,010 Not available NTIS 
AD-D012 832/2 


PATENT=4 ooh 164 


AD-D012 833/0 
Method for 


IONICS 
PATENT-4 658 359 
AD-D012 834/8 


742,672 Not available NTIS 
Sonobuoy Transmitter. 

743,001 Not available NTIS 

742,002 Not available NTIS 


ak Not available NTIS 


" 749,055 Not available NTIS 


Redundant Resources in a Complex 
742,016 Not available NTIS 


Alarm Capability for Pin Tumbler Locks. 
PATENT-4 656 851 743,866 Not available NTIS 


AD-D012 835/5 
2 4,4, ay 6, wen pent) — +e 


PAT. APPL-7-052 501 vGAn 742,768 


PC A02/MF A01 


OR-10 VOL. 87, No. 19 


AD-D012 836/3 
pate pnt ay ee 2,2,3,3,4,4,4-Heptafluorobu- 
bo rae: and a of Preparation. 
PAT-APPL-7-046 $as/GAR 742,767 


PC A02/MF A01 
AD-D012 8637/1 
Fiber-Optic Accelerometer Having Cantilevered Accelera- 
tion-Sensitive Mass. 
PAT-APPL-7-037 271/GAR 743,460 
PC A02/MF A01 
AD-D012 6838/9 
Cathode Coating by OMCVD (Organo-Metallic 
Chemical Vapor . 
PAT-APPL-7-029 514/GAR 743,062 
PC A02/MF A01 
AD-D012 6839/7 
PAT-APPL-6-761 983/GAR 742,000 
PC A02/MF A01 
AD-D012 840/5 
pa 4 of Precisely Adjusting the Frequency of a Piezo- 
electric Resonator. 
PAT-APPL-7-046 347/GAR 743,075 
PC A02/MF A01 
AD-P005 302/5/GAR 


AD-PO0S 02)S/GAR 744 


Gun orice Veeiy Aemeeiioe, 
AD-POOR 908/3/GAR 744,134 PC A0Q2/MF A01 
AD-P005 304/1/GAR 


Effects of Explosion on Adjacent Blowout Wallis, 
AD-P005 304/1/GAR yen 198 PC A02/MF A01 


Biast Vi 
AD-PO0OS 8/GAR 


AD-P005 306/6/GAR 
Pressure/Temperature Decay in an Explosion Containment 
744,189 PC A02/MF A01 


Techniques, 
744,133 PC A03/MF A01 


744,196 PC A02/MF A01 


to Resist the —- of Accidental 
Exploners stam 5.1900 5-1300, NAVFAG P307, AEM 22), 
307/4/GAR 744,190 PC AQ3/MF A01 
AD-P005 308/2/GAR 


Effectiveness of TM 5-1300 Cubicles Added to Existing 


308/2/GAR 744,191 PC A03/MF A01 
AD-P005 309/0/GAR 


AD POSS SON /GAR 


744,13. 

AD-P005 310/8/GAR 

oa i Facilities to With- 

Design of Storage 

ADPOOS 310/8/GAR 7) 138 PC A02/MF A01 
AD-P005 311/6/GAR 

Accident-Prone Risk-Factors in the Production of Pyrotech- 

nic Ammunitions and Preventive Measures Therefor, 

AD-P005 311/6/GAR 744,139 PC A02/MF A01 
AD-P005 312/4/GAR 

Extreme Heat Protection for Pyrotechnic Handlers of Mg 

AD-P005 312/4/GAR 742,603 PC A02/MF A01 
AD-P005 313/2/GAR 


Some Aspects of the New French Regulation peer | 
the Protection of Workers with Regards to the Hazards 


—— Activities from the 's Point of View, 
313/2/GAR 743,749 PC A02/MF A01 
AD-P005 314/0/GAR 


Six Years Practice in the Enforcement of the New French 


AGPoos s14/0/GAR "749,750 PC A03/MF A01 


AD-P005 315/7/GAR 


Gap Tests and How They 
AD-P005 315/7/GAR 


AD-P005 316/5/GAR 
High Velocity impact Sensitivity of Commercial Slurry and 
AD-P005 316/5/GAR 744,141 PC A03/MF AO1 


AD-P005 317/3/GAR 
Sensitivities for High eo . 
744,142 A02/MF A01 


" PC A02/MF A01 


"744,140 PC A02/MF A01 


Friction and 
AD-P005 317/3/GAR 
AD-P005 318/1/GAR 


AB boos 318 ton 


AD-P005 319/9/GAR 
Constructability of Laced Reinforced Concrete Blast Resist- 
ant Structures, 

AD-P005 319/9/GAR 742,781 PC A02/MF A01 

AD-P005 320/7/GAR 
Effects of Stirrup Details on Load-Response Behavior of 


AD-P005 320/7/GAR 742,792 PC A02/MF A01 
AD-P005 321/5/GAR 


Se rep ereae 


in Blast Resistant Structures, 
744,192 PC A02/MF A01 


AD-P005 321/5/GAR 
AD-P005 322/3/GAR 


744,143 PC AQ2/MF A01 


in Pyrotechnic Operations, 


Vented Suppressive Shi Oper 
AD-P005 322/3/GAR 744,144 PC A02/MF A01 


AD-P005 323/1/GAR 
Ultra High Speed Deluge Systems, 
AD.POOe 325/1/GAR 744,145 PC A02/MF A01 
AD-P005 324/9/GAR 
New Test Facility at NSWC (Naval Surfaces 


Explosion 
Ww Center) - The 50-Pound er ga. 
324/9/GAR PC A02/MF AO1 
AD-P00S 325/6/GAR 


of a Closed Test Facility for Terminal Ballistics, 
Al 325/6/GAR 744,193 PC A02/MF A01 


AD-P005 326/4/GAR 


in Ordnance Testing. 
AD Phos 326/4/GAR 


AD-P005 327/2/GAR 
Criteria for Blast Damage from Distant Gun Fire and Explo- 


sions, 
AD-P005 327/2/GAR 744,194 PC A02/MF A01 
AD-P005 328/0/GAR 


Biast Analysis and Preliminary Design of Control Rooms for 
pd}. AFF DA. 
nautics and Space Administration) Lewis Research Center, 
AD-P005 328/0/GAR 742,858 PC A02/MF A01 
AD-P005 329/8/GAR 


Design Criteria for Blast Resistant Thermally Tempered 
329/8/GAR 744,195 PC A0S/MF A01 
AD-P005 330/6/GAR 


Missile T, ; 
AD-PO0S 330/6/GAR 
AD-P005 331/4/GAR 
Blast Loads Behind Vertical Walis, 
AD-P005 331/4/GAR 744,197 PC A03/MF A01 
AD-P005 332/2/GAR 
impact of Explosive Safety on Readiness: The Price oi 


332/2/GAR 744,148 PC A02/MF A01 
AD-P005 333/0/GAR 


Naval Armament Dapet ter 
AD-P005 333/0/G: 
AD-P005 334/8/GAR 


Klotz-Club Tests in Sweden, 
AD-P005 334/8/GAR 


AD-P005 335/5/GAR 
Underground Ammunition Storage ines: Blast Effects 
AD-P005 995/5/GAR 744,149 PC A03/MF A01 
AD-P005 336/3/GAR 
Calculation of Airblast from Underground Ammunition Stor- 


336/3/GAR 744,199 PC A03/MF A01 
AD-P005 337/1/GAR 
New Airbiast Criteria for Man, 
AD-P005 337/1/GAR 
AD-P005 338/9/GAR 


Field Test to Veri 
AD-P005 338/9/ 


AD-P005 ptm 


AD POOS 390/7/GRA 


AD-P005 340/5/GAR 
Solid Rocket Booster Command Destruct System Hazard 


340/5/GAR 
AD-P005 341/3/GAR 
Shock Initiation Studies of the NASA (National Aeronautics 
and Space Administration) Solid Rocket Booster Abort 
P005 341/3/GAR 744,447 PC A02/MF A01 
AD-PO00S 342/1/GAR 


t  < of the Sympathetic Explosion of Loose 
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742,713 PC A02/MF A01 


Behavior of Hi Concrete Under Biaxial 
AD-A181 259/3/GAR 742,788 PC A02/M 
AFOSR-TR-87-0687 
> in Turbomachines. Comparison of Theoretical 
ADAT 1 763/4/GAR 742,825 PC A11/MF A01 
AFOSR-TR-87-0690 


ical Symbolic Processor for Expert 
AD ANB: 833/5/GAR 742, 


AFOSR-TR-87-0695 
Studies in the > - ea of 
AD-A181 323/7/ 
a a ree: 
Layer Separation in 2 and 3 Dimensional High 


AD Ate 301/3/GAR 744,222 PC A02/MF A01 


of Metal Atom-Free Radical Reactions and 
of New Tiituorometyiahaie ot God (il) and 


AD-A181 303/9/GAR 742,660 PC A02/MF A01 


Execution. 
PC A04/MF A01 


Compressible Viscous Flows. 
741,942 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


Metal Vapor/ Radical Re- 
ion. is of Trio Trihuoroonatiyffinchom and 
AD-A181 347/6/GAR 


742,661 PC A02/MF A01 
AFOSR-TR-87-0700 


Synthesis of New Molecular Cyclic Fluorocar- 
bons re , Benched Such as Per- 
AD-A181 520/8/GAR 742,664 PC A02/MF A01 
AFOSR-TR-87-0701 

Studies of Gas Turbine Heat Transfer Airfoil Surface and 


End-Wall. 
AD-A181 558/8/GAR 742,822 PC AQS/MF A01 


AFOSR-TR-87-0703 
Canister ae an) Gauy R/ 


O Status ena: 
AD-A181 292/4/ 742,917 PC ‘hoa Me A01 


AFOSR-TR-87-0704 
Canister Munition) Quarterly R/ 
D Status Report (3rd) December 1986-F: 1987, 
AD-A181 291/6/ 744,241 MF AO1 
AFOSR-TR-87-0708 
Theoretical Studies of Solids under Extreme Conditions. 
AD-A181 458/1/GAR 742,700 PC A04/MF A01 


AD-A181 '459/9/GAR 
AFOSR-TR-87-0710 


Workshop on Complex 

Florida on 26-28 April 1986. 

AD-A181 725/3/GAR 
AFOSR-TR-87-0711 


743,741 PC A02/MF A01 


Suprathreshoid Contrast itivity Vision Test Chart. 
AD-A181 733/7/GAR 743,742 PC A03/MF A01 
AFOSR-TR-87-0712 
Effect of Nonlinearities on 
AD-A181 735/2/GAR 
AFOSR-TR-87-0719 


ats Sates te Siten Cantu Anais tee typ 


AD Ate! s02/C1GAR : 744,311 PC A02/MF A01 


AFOSR-TR-87-0722 
Collisional & 
ment of Coherent UV 
AD-A181 341/9/GAR 
AFOSR-TR-87-0723 
Amine Neurotransmitter Regulation of Long-Term Synaptic 
AD-A181 W7a)O/GaR 743,650 PC A02/MF A01 


ible Structures. 
744,347 PC A02/MF A01 


Radiative Processes for Develop- 
742,684 PC A03/MF A01 


Neural ' 
AD-A181 295/7/GAR 
AFOSR-TR-87-0728 


ap Reagan Wipe Capertee Gs ements Regt 


AD-Ate1 644/6/GAR 743,084 PC A03/MF A01 
AFOSR-TR-87-0729 


742,989 PC A03/MF A01 


Micro-Raman Analysis of Dielectric Thin Films. 
AD-A181 342/7/GAR 744,243 PC AQ2/MF A01 
AFOSR-TR-87-0730 

Use of Novel Resistance of igh Suengh for BoB ony Overall 


AD R181 421 /0// eGR 43 ‘43,579 PC A04, 570 PC ADAM MF A01 


AFOSR-TR-87-0731 


Semi Sateniten tor 10 

AD-A181 543/0/GAR 44,314 
AFOSR-TR-87-0733 

Fundamental Study of P/M (Powder Metallurgy) Processed 

Elevated Temperature Aluminum 

AD-A181 380/7/GAR 743,577 PC A03/MF A01 

Fundamental Study of P/M (Powder Metallurgy) Processed 

levated Temperature Aluminum 7 

AD-A181 496/1/GAR 743, PC A03/MF A01 
AFOSR-TR-87-0736 

Aerodynamic and Kinetic Processes in Flames. 

AD-A181 267/6/GAR 742,808 PC A02/MF A01 
AFOSR-TR-87-0738 

Study of High Temperature Failure Mechanisms in Ceram- 

ics. 

AD-A181 266/8/GAR 743,525 PC A04/MF A01 
AFOSR-TR-87-0740 

Pulsed Power Equipment for University Accelerator Tech- 

AD-Atet 269/8/GAR 744,367 PC A03/MF A01 
AFOSR-TR-87-0743 

Ww | 


py at 
AD-A181 480/S/GAR 
AFOSR-TR-87-0754 
Relative Rate Constants for the Reaction of Methyiphenyl- 
A181 527/3/GAR 742,667 PC A02/MF A01 
AFOSR-TR-87-0755 


Reaction of 6-Oxa-3-Silabicyclo(3.1.0)hexanes with Phos- 
oo Synthesis of 6-Vinyl-1 ‘Sedone 2.4-Dislacye. 


Devices. 
PC A02/MF A01 


Optical Lithography and Microsco- 
744,245 PC AQ3/MF A01 


AD-A181 526/5/GAR 
AFOSR-TR-87-0756 

AD-A181 528/1/GAR 742,763 PC AQ2/MF A01 
AFOSR-TR-87-0760 

Gas Phase oe Chemistry of 6-Oxa-3-Sila- and 

powryt O)Hexanes. 

AD-A181 /4/GAR 742,705 PC A0Q2/MF A01 
AFOSR-TR-87-0762 

Synthesis of a a Bearing Covalently Linked 

ABATE SS/TIGARS 525/7/GAR 9 742,762 PC A02/MF A01 
AFOSR-TR-87-0763 


and Molecular Structure of Methyisilane - and 
wets SIT /O7GAR Bee 42, 758 PC A02/MF AOI 


AFOSR-TR-67-0764 
Cyclic and Polymeric Phosphazenes and 
Their Interactions with T. Tote 
AD-A181 517/4/GAR 742,761 PC A02/MF A01 


AFOSR-TR-87-0765 

AD-A181 518/2/GAR 742,663 PC /MF AO1 

’ Substituent and Solvent Effects on the Lifetimes of Hydro- 
Biradicals. 


AFOSR-TR-87-0766 

carbon-Based 

AD-A181 519/0/GAR 742,703 PC A02/MF A01 
AFOSR-TR-87-0769 


Millimeter-Visible i tenting and Testing. 
AD-A181 sean ‘43,080 PC A03/MF A01 
AFOSR-TR-87-0770 
743,064 PC /MF AO1 


of the intrinsic Ductility in 
743,578 PC A04/MF A01 


742,666 PC A02/MF A01 


Thin-Film Optoelectronic 
AD-A181 445/8/GAR 
AFOSR-TR-87-0771 
Fundamental 
Nickel-Base L12 T) 
AD-A181 385/6/ 
AFOSR-TR-87-0772 
Polymerization of Phenylacetylene Using Palladium (Il) 
Catalysts. 
AD-A181 477/1/GAR 742,760 PC A02/MF Ai 
tie el 


Energetic Nitrides. 


AD-A181 316/1/ 742,695 PC A0S/MF A01 


AFOSR-TR-87-774 
Methods for Stiff Ordinary and Elliptic Partial Dif- 
ferential Equations. 
AD-A181 407/8/GAR 743,612 PC A02/MF A01 
AFOSR-TR-87-0775 
= of fab nn may -Transiation for High Speed Modula- 


AD-AI81 srg Sete oP 


744,247 PC A02/MF A01 
AFOSR-TR-87-0776 
enene of Two Dimensional Signals Using 
T and Spatial | tion. 
AD-A181 761/8/GAR 743,007 PC A0S/MF A01 
AFOSR-TR-87-0777 
Fundamental Aspects of Pressuremeter Testing. 
AD-A181 428/4/GAR 742,802 °PC AOS/MF A01 
AFOSR-TR-87-0778 


infrared Nonlinear ics. 
AD-A181 sea/erGan 


AFOSR-TR-87-0780 


Nonlinear Waves in the Lower — 
AD-A181 414/4/GAR 742,428 A05/MF A01 
AFOSR-TR-87-0781 


744,313 PC A02/MF A01 


AD-A181 524/0/GAR 742,665 PC A02/MF A01 


AFOSR-TR-87-0782 
Closing 
joint Patched 3 
AD-A181 512/5/GAR 
ag an at 
a8 Sete Sota eg for Large-Eddy Simulation of 
AD-A181 NaeerGAR 741,943 PC AQ2/MF A01 
AFOSR-TR-87-0784 
ae Representation and Natural-Language Seman- 
ADAI81 422/7/GAR 742,583 PC A03/MF A01 
AFOSR-TR-87-0789 
Reduction of Flow Diagrams to Unfolded Form Modulo 
AD-A181 390/6/GAR PC A05/MF A01 
AFOSR-TR-87-0790 


in Aerodynamic Simulation with Dis- 
744,226 PC A04/MF A01 


743,611 


AD-A181 406/0/GAR 743,463 PC A0Q2/MF A01 
AFOSR-TR-87-0791 
Ki Based ree! of Efficient Structures for Con- 


current Fat-Trees and Pipelining. 
AD-A181 408/6/GAR —" 742,943 PC A0Q4/MF A01 
AFOSR-TR-87-0824 


Flow in Tubes. 


Speed 
A181 802/0/GAR 744,212 PC A12/MF AO1 


AFWAL-TR-86-2043 
AFOSR-TR-87-0828 
with Ultrasonic Waves. 
181 864/0/GAR 742,721 
AFOSR-TR-87-0829 
Sonochemistry. New Ultrasonically Accelerated Re- 
AD-A181 861/6/GAR 742,669 PC A02/MF AO1 
AFOSR-TR-87-0835 
Coll I Redistri 3 the Medium-C. 
AD-A181 862/4/GAR 744,253 PC AO2/MF A01 
AFOSR-TR-87-0836 
Theoretical Study of Pulsed-Laser-induced Resonant De- 


sorption. 
AD-A181 863/2/GAR 742,686 PC A0Q2/MF A01 
AFOSR-TR-87-0837 


Festemtay of Matense Adzates on Pere Sine. 
AD-A181 857/4/GAR 742,685 PC A03/MF A01 
AFRRI-SR86-34 

Rapid Communication Neutron-induced Free Radicals in 


Oriented 
AD-A181 847/5/GAR 743,684 PC AQ2/MF AO1 
AFRRI-SR86-35 
Evidence of de novo Membrane Generation in the Mecha- 
Activation 


nism of Metal . 

AD-A181 848/3/GAR 743,685 PC A02/MF A01 
AFRRI-SR86-36 

Dose Dependent Radiation-induced Hypotension in the 

Pet 849/1/GAR 742,585 PC A02/MF A01 


"femme gees Soe 5,6-Dihydroxycytosine in 
Maid on Tresuuans with Ocmien Teuoe 


AD-ANBI 850/9/GAR 743,654 PC AQ2/MF A01 
AFRRI-SR86-38 


Peery Kinetics After Whole 
AD-A181 851/7/GAR 7: 


‘43,673 PC AO02/MF A01 
AFRRI-SR86-42 


Novel Interaction of 


thione/Glutathione 
AD-A181 781/6/GAR 
AFRRI-SR86-43 


PC A02/MF A01 


with the Gluta- 
System. 
743,731 PC A02/MF A01 


SBares 782/4/GAR 
AFRRI-SR86-44 


743,732 PC AQ2/MF A01 


Histamine Release from Mast 


AD-A181 783/2/GAR 743,653 PC A02/MF A01 
AFRRI-SR86-45 


Hemopoietic Effects of Intravenous Soluble Glucan Admin- 


istration. 
AD-A181 784/0/GAR 743,733 PC A02/MF A01 
“Sa 
Single-Electrode Voltage Clamp in Mammalian Electrophy- 
riety 785/7/GAR 743,694 PC A02/MF A01 
AFRRI-SR86-47 
Prostagiandin-Mediated 
pam gee A to Infected 
in Mice. 
AD-AIB! 181 786/5/GAR 
AFRRI-SR86-48 
Gastric Protection by Sucralfate. Role of Mucus and Pros- 


A181 787/3/GAR 743,734 PC A02/MF A01 
AFRRI-SR86-49 
aay P gre) of Cyclic Nucleotides, Creatinine vee 
and Thromboxane B2 from Mice ae 
irradiation from an Enhanced Neutron F 
AD-A181 1/GAR 743,743 PC ing A01 
AFRRI-SR86-50 
Performance Characteristics of a 
Personne! Dosimetry System in 
ments. 
AD-A181 789/9/GAR 
AFRRI-SR86-51 
Development of a Model System to Study Leukotriene-in- 
Sensitivity in Mammalian 


of Delayed-Type Hy- 
during ‘Babesia mi- 


743,703 PC A02/MF A01 


Level Solid-State 
Radiation Environ- 


743,773 PC AQ2/MF A01 


duced Modification of Radiation 


Celts. 
AD-A181 790/7/GAR 
AFRRI-SR86-52 


743,735 PC A02/MF A01 
Spchests Meda te Cals Gepened & lente ing Radiation. 
AD-A181 791/5/GAR 743,774 PC /MF AO1 

AFRRI-SR87-2 


Sodium-Hydrogen Exchange System in LLC-PK1 Epitheli- 
um. 
AD-A181 360/9/GAR 743,646 PC A02/MF A01 


AFWAL-TR-85-4097 
Structure of 2,5-Benzoxazole (ABPBO) and Poly-2.6- 
T) Fibers By X-ray Diffraction. 


Benzothiazole ( 

AD-A181 695/8/GAR 743,590 PC A0Q3/MF A01 
AFWAL-TR-86-2043 

Capillary GC (Gas Chromatography) Detection Methods for 

Nitrogen and Sulfur Compounds in Snate Derived Jet Pro- 

pulsion Fuels. 
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AD-A181 865/7/GAR 
AFWAL-TR-86-2115 


AD-A181 SCAR = POwa.263 + PC AbS/ME MF AO1 


AFWAL-TR-86-3 109-VOL-2 


Experimental paar of the Short-Period Require- 
ments of MIL-F. . Volume 2. 
AD-A181 475/5/GAR 742,004 PC A10/MF A01 


AFWAL-TR-86-4006-V-5-PT-1 
Support System (I . Volume 5. 
Part "a (Common 


743,192 PC AQ3/MF A01 


integrated Information 
Common Data Model 


Data Administrator’ 
AD-A181 577/8/GAR 741,870 PC A14/MF AO1 


AD-A181 704/8/GAR 742,948 PC A17/MF an 
Gorton Data Model Subsystem. Part ) f 


Section 3.10.9 ° 
AD-A181 705/5/ 


AFWAL-TR-86-4006-VOL-5-PT-8 


Information lolume 5. 
Integrated Saye, Par 8 NOM. (or 
Data Manipulation Language) 


742,949 PC A19/MF A01 


Manual 
AD-A181 706/3/GAR 
(Gateelanatedandl heaton Giatitn 


Sule 
Soran Data Moder Subeystom Part 12. 
Data Manipulation ) Precompiler 


Division Product 
AD-A181 707/1/GAR 
AFWAL-TR-86-4006-VOL-5-PT-15 


743,474 PC A04/MF A01 


743,475 PC A04/MF A01 
oss. yo 6 5. 


Product i 

AD-A181 708/9/ 743,476 AO5/MF A01 
AFWAL-TR-86-4006-VOL-5-PT-21 

Integrated Information Support System ( 

Common Data Mode! Subsystem. Part 21. 

Data —— 

AD-A181 OSTTGAR 
AFWAL-TR-86-4006-VOL-5-PT-26 

Integrated information Support —_ he Volume 5. 

Common Data Model Subsystem. Part 26. Distributed Re- 

quest 

AD-A181 710/5/GAR ae PC A03/MF A01 
AFWAL-TR-86-4006-VOL-5-PT-28 

integrated information Support one 2. Volume 5. 

— Data Model Subsystem. Part Data Aggrega- 

AD-A181 711/3/GAR 743,479 PC AQ3/MF A01 
AFWAL-TR-67-2027 


Volume 5. 
Generate Total 
743,477 PC AQ4/MF A01 


Assessment of Weaving for Turbine Components. 
AD-A181 510/9/ 742,821 PC A06/MF A01 
AFWAL-TR-87-3003 

AD-A181 306/2/GAR 742,913 PC A17/MF A01 
AFWAL-TR-87-3013 

Crew Escape Capsule to Airframe Latch/Disconnect Mech- 

anisms. 

AD-A181 565/3/GAR 741,980 PC AQ5/MF A01 
AFWAL-TR-87-4038 


See of Regen: on Fete Gack Greats Raf af tn 


cone! 718 at 

AD-A181 548/9/GAR 743,581 PC AQ3/MF A01 
AFWL-TR-65-115 

investigation of the Electron Transport Properties That initi- 

ate Second Breakdown. 

AD-A181 703/0/GAR 744,318 PC AQS/MF A01 
ay ee 


pt Sore ts fart Panera oe 


Sion Coots Gnoemenean Catalogue, 
ADAIBI 680/0/GAR ‘43,555 PC A03/MF A01 
AGARD-AG-297 


Rocket Altitude Test Facilities 
AD-A181 679/2/GAR 


AGARD-AG-298-VOL-1 
AGARD Manuel on peteady Toomannen Turboma- 
- Volume 1. Unsteady T Aerodynam- 
AD-AI81 676/8/GAR 742,823 PC A12/MF AO1 


Efficient Conduct of Ses Seem ond te Talis & Ce 
Sonctt of Cel and Miary Avepace Uses. = 
N87-23608/9/GAR 744,539 PC AQ2/MF A01 


OR-14 VOL. 87, No. 19 


Mae. 857 PC A0S/MF A01 


AGARD-CP-408 


a oe. 
-23633/7/GAR 
AGARD-CP-409 

. of Combat Performance for Existing and 


N87-22663/5/GAR 741,972 PC AO7/MF AO1 
AGARD-LS-151 


742,020 PC A16/MF A01 


Microwave Antennas for Avionics. 
N87-23859/8/GAR 743,042 PC A08/MF A01 
AGARD-R-739 
Aircraft Dynamic Response to Damaged and Repaired Run- 
AD-A181 678/4/GAR 741,961 PC A03/MF A01 
AGARD-R-758 
Short Course on Cardiopulmonary Aspects of Aerospace 
Medicine. 
AD-A181 677/6/GAR 744,507 PC A07/MF A01 
Al-TR-791-REV 


Six Degrees of Fi 


Motion reedom (Revision). 
AD-A181 538/| VGaR 743,465 PC A12/MF A01 
AI-TR-925 


Computational Mode! for Observation in Quantum Mechan- 


ics. 
AD-A181 768/3/GAR 744,369 PC A04/MF A01 
AI-TR-932 - 


Automated a Using Feature 
AD-A181 262/7/ 


Localizatior . 
743,499 PC A13/MF A01 
ANL/EES-TM-327 


Emission Factors for Several Toxic Air Pollutants from Flu- 
DE87007157/GAR " 743,204 PC A02/MF A01 
ANL/FPP/TM-209 
Size Limitations for Microwave Cavity to Simulate Heating 
of Blanket Material in Fusion Reactor. 
744,013 PC A0Q2/MF A01 


Fortran Basic Linear Algebra Subpro- 


Model and Test 
'7007913/GAR 743,622 A02/MF A01 
ANL-86-49 


Prediction of Tube Bundie instabilities: Case Studies. 

DE87003433/GAR 743,250 PC A04/MF A01 
ANL-87-7 

Beyond “Speedup”: Performance Analysis of Parallel Pro- 

8e87007954/GAR 742,961 PC A03/MF A01 
ANL-87-11 

tion Air Heater Experi- 

743,257 PC A03/MF A01 


ment: 1000-H Laboratory Test 

0E87007955/GAR 
APRO-86-01 

a of Manpower Requirements with Procurement 

ADATOT 736/0/GAR 743,832 PC A06/MF A01 
APRO-86-06 

Study to Forecast Procurement Workload for 
Commands). 


AD-A181 737/8/GAR 743,833 PC AQ3/MF A01 
AR-004-493 


Application of the Strain 


No7-200116/GAR 
'7-2301 1/6/GAR 
ARAED-CR-87012 
Biosynthesis of Beta-Nitropropionic Acid and Its Esterifica- 
tion to Cellulose. 
AD-A181 321/1/GAR 744,129 PC A04/MF A01 
ARAED-TR-87003-VOL-2 
py | M55 Detonator Production Equipment. Volume 


2. Appendixes. 
AD-A181 727/9/GAR 744,132 PC A0S/MF A01 
ARAED-TR-87015 
Relative Value of the Third-Order Nonresonant Susceptibili- 


phe Water. 
A181 363/3/GAR 742,698 PC A02/MF A01 
ARAED-TR-87019 


tsolation of the Free-Base of the 
AD-A181 364/1/GAR 


ARB/SS-87-02 
Evaluation of Combustion Processes for Destruction of Or- 
Portland. 


ic Wastes - General 4 
743,384 PC A07/MF A01 


aoge o Goemn Density Theory in Predict- 
743,574 PC A02/MF A01 


Triaminoguanidinium lon. 
743,647 PC A02/MF A01 


'7-204418/GAR 
ARB/SS-87-11-F 

Evaluation Test on a Hospital Refuse incinerator at Cedars 

PB87-197604/GAR 743,327 PC A0S/MF A01 


ARCCB-TR-86037 
T Curve Fit. 
AD-A181 600/8/GAR 
ARCCB-TR-86039 
Summary of the Proceedings of the National 
Fracture Mechanics (17th) Held on 7-9 Aug 
New York. 
AD-A181 758/4/GAR 
ARCCD-CR-86010 


Process for Uranium 
ate ESapee Machining Chips by 


743,640 PC AQ2/MF A01 


! on 
in Albany, 
743,568 PC A03/MF A01 


AD-A181 650/3/GAR 
ARCCD-TR-87003 

Elimination of Airborne Lead Contamination from Caliber 

AD-A181 365/8/GAR 744,130 PC A03/MF A01 
ARE-TM-(AXB)-86503 

Automaticity and the Capture of Attention by a Peripheral 

Displa: iy Change, 

AD-A181 282/5/GAR 742,544 PC A02/MF A01 
ARE-TM(UMT)-86405 

ee See La ay Technique for Development of 

N87-22846/6/GAR 742,766 PC A02/MF A01 
ARE-TR-86122 

Sir-B Mission: Towards an Understanding of Internal Waves 

in the Ocean. 

N87-23102/3/GAR 744,093 PC A04/MF A01 
ARFSD-CR-87008 


Control System for a Robotic 
AD-A181 366/6/GAR 


ARI-RN-87-20 


743,500 PC AQ4/MF A01 


Howitzer. 
744,210 PC A03/MF A01 


Setsion tos a 
AD-A181 828/5/GAR 
ARI-RN-87-21 
NTC (National Training Center) Live Fire Performance Anal- 
ysis. 
AD-A181 827/7/GAR 741,881 PC A04/MF A01 
ARI-RN-87-23 
Predicting Military Recruiter Effectiveness: A Literature 
AD-A181 830/1/GAR 741,906 PC A04/MF A01 
ARI-RN-87-25 
phan nana and Supposition in Everyday Intelligence 
AD AIG! SeB/1/GAR 742,547 PC A04/MF A01 
ARI-RN-87-26 


742,551 PC A03/MF A01 


Knowledge Repr: in the PUPS Theory. 
AD-A181 553/9/GAR 742,584 PC A04/MF A01 
ARI-RN-87-28 
Soastegy of the Army Reserves: A Preliminary Assess- 
ADAI81 831/9/GAR 741,907 PC A03/MF A01 
ARI-RN-87-29 
Seinen S 0 Metts Gels Gnas: Retrans- 


tion Materials and 

AD Ate! 832/7/GAR 741,908 PC A09/MF A01 
ARI-RP-86-14 

ARI (Army Research Institute for the Behavioral and Social 

Sciences) Survey of Army Recruits, 1985: Tabular te 

tion of NPS (Active) Accessions. Volume 1 

AD-A181 804/6/GAR 741,902 PC A99/MF E04 
ARI-RP-86-15 

£5) Cony Renee) Reatip ty he Centers Goan 

Sciences) Survey of Army Recruits, 1985: Tabular Descrip- 

tion of NPS (Active) Accessions. Volume 2. 

AD-A181 805/3/GAR 741,903 PC A99/MF E04 
ARI-RP-86- 16 

ARI (Army Research Institute for the Behavioral Social Sci- 

ences) Survey of — Recruits, 1985: Tabular Description 

of National Guard Accessions. 

AD-A181 803/8/GAR 741,901 PC A23/MF A01 
ARI-RP-86-17 

ARI (Army Research Institute for the Behavioral and Social 

Sciences) Survey of Army Recruits, 1985: ay Descrip- 


tion of NPS Reserve Accessions. V: 
AD-A181 806/1/GAR 741,904 ORC AZA/ME A011 


ARI-RP-86-18 
SS Cay See ene we ea 
Sciences) SN ee eee 
tion of NPS Accessions. 


Volume 2. 
Mais 807/9/GAR 741,905 PC A23/MF A01 


"Opts Carry Adder. 
AD-A181 — 


pe ET ee 


tivity Analysis. 
AD-A181 504/2/GAR 742,809 PC A06/MF A01 
ARI-RR-588 


Sey Gage Gums te Se Cay 6 Ae 


lace interactions. 
AD AIST 618/0/GAR 742,706 PC A04/MF A01 
ARL-AERO-TM-383 
eaten 6 Be Ee. Feenaes ee naan 
Mathematical Model of the Sea King Mk 50 Helicopter 
AD-A181 314/6/GAR 741,977 PC A0Q3/MF A01 
ARL-AERO-TM-385 


742,927 PC A04/MF A01 


Multi-Processor Slave Controller. 
AD-A181 311/2/GAR 742,973 PC A03/MF A01 
ARL-STRUC-R-421 


eles waned han deaat ny eras 


Crack Initiation and 
'7-23011/6/GAR 743,574 PC A02/MF A01 
ARL-STRUC-TM-457 
Review of Australian Investigations on Aeronautical Fatigue 
during the Period April 1985 to March 1987. 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A181 313/8/GAR 
ARL/SYS-TM-90 
aia ape te 
A181 638/8/GAR 741,945 PC A03/MF A01 
ARO-16415.907-MA 
Generation from Multivariate Scattered Data by 
Functional Minimization. 
AD-A181 655/2/GAR 743,616 PC AQ2/MF A01 
ARO-20100.7-EL 
Laser induced Solid State Plasma for Millimeter-Wave 


AD-A181 /1/GAR 743,063 PC A04/MF A01 
ARO-21068.18-MA 

Nonlinear and Random Phenomena in Electromagnetic and 

Acoustic Wave ae 

AD-A181 649/5/ 744,345 PC A02/MF A01 
ARO-21235.10-MA-H 


741,976 PC AQ4/MF A01 


On Functions from —a 
AD-A181 514/1/GAR 614 PC A02/MF A01 


ARO-21238.4-CH 
pony > Reactions of Superoxotitanium(IV) in Acidic Perchio- 
rate Solution. 
AD-A181 515/8/GAR 742,662 PC A02/MF A01 
ARO-21438.17-EL 
Characteristics of Multiconductor, Asymmetric Slow-Wave 
Microstrip Transmission Lines. 
AD-A181 516/6/GAR 743,072 PC A02/MF A01 
ARO-21453.9-MA 
Using Parallel Function Evaluations to 
osttenn ton 2 ined Optimi 
AD-A181 320/3/GAR 
ARO-22238.13-CH 
Studies of the Intramolecular Dynamics of Mode! Polyato- 
mic Molecules. 
AD-A181 724/6/GAR 742,711 PC A02/MF A01 
ARO-23134.1-PH 
A Bird's Eye View on the Evolution of Semiconductor Su- 
periattices and Quantum Wells. 
AD-A181 513/3/GAR 744,312 PC A02/MF A01 
ARS-62 
Insects That Attack Mesquite Heya spp.) in Argentina 
and Possible Use for Biological Control in 
the Untied States 
P87.205563/GAR 743,721 PC A03/MF A01 
ATC-135 
Traffic Alert and Collision Avoidance System (TCAS) Sur- 
veillance Performance in Heli . 
AD-A181 349/2/GAR 742,003 PC A06/MF A01 
AU-AFIT-LSQ-84-1 


Stein So Sate © Se as Cape wae 
nance Activity) in the Air Training Command. 
AD-A181 384/9/GAR 743,820 PC A0S/MF A01 


AU-AFIT-LSQ-85-1 

Catan Somes Sf OA Cat Ceapety taete 

nance Activity) in the Tactical Air Command 

AD-A181 441/7/GAR 743,822 PC A0QS/MF A01 
AVSCOM-TM-87-8-3 

pn yey i RH Scalability of Square 

wamnwor Weiser PC A02/MF A01 
AVSCOM-TR-87-C-13 

—- Aided Design and Analysis of Gear Tooth Geom- 

N87-23969/5/GAR 743,515 PC A0S/MF A01 
AVSCOM-TR-87-C-16 


Hessian Ap- 
43,610 PC A03/MF A01 


Simplified Computer Solution for the Flexibility Matrix of 
Sean Deer Cae ae Soe. 

N87-23977/8/GAR 743,516 PC A04/MF A01 
B-114893 


Financial Audit: Federal Home Loan Bank Board’s 1986 
Statements. 
741,930 PC AOQ2/MF A01 


Nuclear Waste: DOE ( of Er ) Should Pro- 
vide More information on Monitored Retievatle 
pe87-204244/GAR 744,043 PC A04/ A01 


744,044 PC A06/MF A01 


Oil Reserves: An Analysis of Oil Fill Altiernatives. 
PB87-207718/GAR 743,283 PC A03/MF A01 


B-213137 
Honduras: U.S. National Guard 
PB87-204327/GAR 
B-215489 
Naval Petroleum Reserve-1: Data inaccuracies Complicate 
PB87-204343/GAR 743,282 PC A04/MF A01 
B-217883 
Food Stamp ; Results of the Simplified [ 
p Program: Application 
PB87-207734/ 742,566 PC A02/MF A01 
To 


Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Contracts. 


Construction Exercises. 
741,929 PC A02/MF A01 


PB87-204186/GAR 741,925 PC AQ4/MF A01 


743,969 PC A02/MF A01 


Civil Service Fund: improved Controls Needed Over invest- 


ments. 
PB87-204178/GAR 741,917 PC AQ3/MF A01 
B-222207 


School Lunch Program: Evaluation of Alternatives to Com- 
Donations. 


PB87-204236/GAR 743,712 PC AQ3/MF A01 
B-223391 


Task Force 


PB87-204293/' 
B-224056 


pay RW ab, be. Financial and 


Quality Control Changes Needed in Domiciliary Care. 
PB87-204202/GAR 743,450 PC A03/MF A01 


B-224081 


a Crime Drug Enforcement 
s Accomplishments. 
741,928 PC A02/MF A01 


Medica! Readiness: in Stating Manpower Needs. 
PB87-207759/GAR 741,919 PC A03/MF A01 


B-224627 
Navy Manpower: Squadron Manpower Program Needs im- 


'7-195673/GAR 741,913 PC AOQ4/MF A01 
B-224935 
Asylum: 
PB887-207817/GAR 


742,516 PC A02/MF A01 


ration 
PB87-207742/GAR — 
B-225959 


742,627 PC A0S/MF A01 


r ; OCC's (Office of the of the 
's) Procurement of Laser Printers is Proper but 
ADP Statutes 3 
PB87-184990/ 741,882 PC A02/MF A01 
B-226294 
— Paapny one of 1986 Sequestration on Nation- 
Pa87-204194/ 741,926 PC A02/MF A01 
B-226301 
Internal Le 5 Sate Controls Over Personal Property 
PBS? 204277/GAR 741,885 PC AO3/MF A01 
B-226510 
internal Controls: Defense Fuel Supply Center's Recording 


Paey 20 o7BS/ GAR 10741,879 PC AO2/MF A01 
B-226516 

ADP (Automated Data prensa oa SSA's(Social 

Security Administration's) Efforts Need Redi- 

PB87-198347/GAR 741,884 PC A04/MF A01 
B-226577 


Space 


; NASA's (National 
Admanietration's) Use of iormation Technolog, Technology 
'7-207791/GAR 741,931 PC A04. A01 


B-226613 
Air Force: Enlisted Recruits’ Initial 


Haircuts. 
PB87-207767/GAR 741,920 PC A02/MF A01 


B-226649 


Smail Business: Evaluation of a Study on Access to Capital. 
PB87-204251/GAR 741,927 PC A02/MF A01 


B-226747 
Army Deployment: Better Transportation Planning Is 
PB87-204285/GAR 743,838 PC A04/MF A01 

B-226802 
Welfare Eligibility: Deficit Reduction Act income Verification 
PB87-204210/GAR 742,561 PC AOS/MF A01 

B-226877 
pm Education: information on Limited English Profi- 

cient Students. 


PB87-204228/GAR 742,510 PC A03/MF A01 


741,918 PC A03/MF ‘A01 


fone > Om SURE Cyr Crapeeety Gis cies Way 

PB87- PEST 20401 /GAR 741,886 PC A02/MF A01 
B-227345 

Parks and Recreation: Maintenance Costs and Visitor Days 


744,566 PC A02/MF A01 
Activities of the Wind Tunnel. 
N87-23665/9/GAR 742,049 PC A0Q2/MF A01 
B8677594 
Activities Report of the German-Dutch Wind Tunnel. 


BNL-39424 


N87-23666/7/GAR 
BOM/ARI-TR-00 18-85 

NTC (National Training Center) Live Fire Performance Anal- 

AD-A181 827/7/GAR 741,881 PC AO4/MF A01 
BDX-613-3686 

Plating and Plating Solution +7" by Inductively Coupled 

Oee700eSTeTGAR eater 

}7006579/ 743, PC AOQ2/MF AO1 

BODX-613-3702 


Laas Sennerate Anciote ont Leter Ramen Goacteuaeey 
Analysis Techniques for identification of Organic Surface 


Contaminants: Final Report. 
DE87007828/GAR 742,739 PC A0S/MF A01 


BDX-613-3741 
oe Programs for Nonlinear Least 
larious Three-Dimensional Geometrical 
Dee7008046/GAR 
BFLRF-223 


742,050 PC AQ2/MF A01 


Analysis 
743,623 PC AQT/MF A01 


of New Procedures for Rating the ignition 


AD-A181 617/2/GAR 743,191 PC A07/MF A01 
BGSM/RAD/MRI-850928 


Texts of invited Talks, Society Presentations and Exhibits: 
a Seen Soe Congres Cenananse Sng. CU, ae 


PB87-204749/GAR 742,575 PC A04/MF A01 
BGSM/RAD/MRI-8608 19 
oo Papers at 5 Society of Magnetic Resonance in Medi- 
cine, Montreal, 1 


PB87-204731 iGan 742,574 PC A04/MF A01 


BMFT-FB-T-86-094 
sonar Soe! Exe: 


743,275 PC hoa/MF A01 


— Demand at the Sanpine Ene 
cution and Analysis of 
0E87751364/GAR 
BMFT-KWA-5124/A7 
Alternative W: Techniques 
clear Fuel: Final Report: fe ye dene 
ee eee the Influence of 
oe 70078017 744,040 PC A0S/MF A01 
BNL-38482 


Stannous bn pep ome An Effective Tinning Agent for 
Tc-99M Blood Cells. 

0E87008204/ 743,679 PC A02/MF A01 
DE8700' 


BNL-38550 
of the Soar Accident. 
43,359 A04/MF A01 
BNL-38585 
Rep Steees On Evaluation Method (TEEM) Procedures: 
DESTOUSSTS/GAR 744,052 PC A05/MF A01 
BNL-38789 
the Radiation 
Sources for XFy Ul Lithography, omen” leks ts Umer WY on 25 
0eb7002158/GAR 743,086 PC A0Q4/MF A01 
BNL-38959 
Adhesion Properties of Polyelectrolyte-Chemisorbed Zinc 
Conversion 
Deevoossea Gan COMO. | o 702 PC A02/MF A01 
BNL-39188 


Low Temperature Methanol Process. 
DE87006462/GAR 


BNL-39205 
Public Health Issues in Photovoltaic Energy Systems: An 
Concerns. 
0DE87007643/GAR 743,756 PC A02/MF A01 


Dose 
1/GAR 


743,200 WF A01 


DE87006456/GAR 744,380 A02/MF A01 
BNL-39265 
Results on Studies of Soot Production and Fouling in Oil- 


Fired 

0DE87006463/ 743,251 PC AQ2/MF A01 
BNL-39281 

87000012/GAR 744,024 PC /MF A01 
BNL-39298R 


Somme Status of the AGS Booster Accelerator. 
OES /GAR 744,379 PC AQ2/MF A01 
BNL-39301 


Role of Nuclear Analytical Probe Techniques in Biological 

Trace Element Research. 

DE87006913/GAR 742,688 PC A02/MF A01 
BNL-39325 


Studies of Induced Radioactivity at the Brookhaven AGS. 
DE87006906/GAR 744,398 PC A02/MF A01 


BNL-39424 
of Condensational Growth of Water Droplets by Opti- 


Bee7006748/GaR PY 42,648 PC AO2/MF AOI 


October 1,1987 OR-15 





NTIS ORDER/REPORT NUMBER INDEX 


Shades rid Upton NY on 28 September 1886. Pro 


Beeroos7s0/GaR 743,745 PC A0S/MF A01 
BNL-39452 


ae ands Sergeant Cee eae 


0¢87007633/GAR 744,417 PC A02/MF A01 
BNL-39576 


Comparison of EPA (Environmental Protection , LO 
lines for Risk Assessment, and Management 
of Chemical 
0E87008456/ 743,759 PC A02/MF A01 
BR 100264 
Acoustic T: 
N87-23248/4/ 
BR 100407 
Simplex Optimisation 
Rubber Formulations. 
N87-22846/6/GAR 
BRL-TR-2786 
Large Blast-Wave Simulators (LBS) with Cold-Gas Drivers: 


AD-A181 400/3/ 744,188 PC A04/MF A01 
BRMC-85-5 108-1 


in Box, Phase 1. 

741,994 PC A0Q4/MF A01 
Technique for Development of 

742,766 PC A02/MF A01 


Software f 

AD-A181 505/9/GAR 
BRMC-85-5123-1 

Data Collection System for Estimating Software Develop- 

AD-A181 767/5/GAR 742,953 PC AOQ7T/MF A01 
BRMC-86-0465-1 


741,877 PC AO7/MF A01 


Breakout 
181 605/7/GAR 
BRMC-86-0465-2 


Model. 
743,829 PC A08/MF A01 


Computer Model 


Component Breakout Operator's Manual. 
AD-A181 604/0/GAR 743,828 PC A03/MF A01 


BRMC-86-0465-3 

Component Breakout Computer Model Maintenance 
AD-A181 601/6/GAR 743,827 PC A04/MF A01 
BU-REC-B-114-PA-(1) 

i Run of Regional E ic Activity for 
Use in Water Resource Project Evaluations. 
PB87-201059/GAR 743,975 PC AQ4/MF A01 
BU-REC-B- 16 1-MINN(2) 


Guten Sete < Runoff from the Kawishiwi River 
Basin in Minnesota by the Rivall Hydrologic 

PB87-201117/GAR 
BULL-14-12-SUPPL-1 


743,950 PC A0B/MF A01 


Economic Community (E.£.C.): international - 
toms Journal, 12th Edition, Year 1967-1988. 

PB887-205472/GAR 742,641 PC MF At 
BULL-36-3 


Eoyet (vat Republic of): international Customs Journal. 
Edition, Year 1986-1987. 
PB87-205605/GAR 742,642 PC A08/MF A01 


BUMINES-OFR-28-87 
Development of a 


Report wet Ay 1978 doy 1982 
PB87-203428/GAR 


BUMINES-OFR-29-87 
Ground-Fault Protection for Mines. Phase 2. 

Direct-Current Utilization. 

PB87-203410/GAR 743,966 PC A0QS/MF A01 
CAL-DMV-RSS-67-111 

Accident and Conviction Rates of Visually impaired Heavy- 

Vehicle Operators. 

PB87-206660/GAR 744,555 PC A03/MF A01 
CALSPAN-7205-9-VOL-2 


| panes Monitor. Final 
743,967 PC A0S/MF A01 


of the Short-Period Require- 
. Volume 2. 
742,004 PC A10/MF A01 


Experimental 
ments of MIL-F-8' 
AD-A181 475/5/GAR 


CAR-8705 
Sesteeas into Methods for 
Pp — Quantifying 


N87- sera 741,995 PC AQ3/MF A01 
CER85-86MP-JES-JEC-JAP23 


a of Large-Area Fire Plumes. 
A161 752/7/' 742,814 PC AQ4/MF AO1 
CERC-IR-87-3 


pooh Guide to the Littoral Environment Observation Re- 
ADA 672/7/GAR 
CERC-TR-87-5 
ome ae es Breakwater = Oregon iniet, North Caroli- 
AD-A181 TIOIOlGan 742,779 PC A10/MF A01 
CERC-TR-87-7 
Tsunami Predictions for the Coast of Alaska Kodiak Island 
to Ketchikan. 
AD-A181 775/8/GAR 
CMU/SEI-86-CDRL- 106 
Summary of Technical Operations. 


OR-16 VOL. 87, No. 19 


742,776 PC A03/MF A01 


744,090 PC AQ7/MF A01 


AD-A181 701/4/GAR 
CMU/SEI-86-TM-6 

ly gee The Next Challenges for 

AD-A181 Sotvoraak 742,941 PC A02/MF A01 
CMU/SEI-86-TM-7 

Challenges of Educating the Next Generation of Software 

AD-A181 293/2/GAR 742,940 PC A02/MF A01 
CMU/SEI-86-TM-10 


Software Soccienment Environments. 
AD-A181 742/8/GAR 
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Lithium Using Hi emperature Vacuum 
Extraction. 
DE87008382/GAR 744,017 PC AQ2/MF A01 
CONF-860425-42 
Promotion by Cs(i) And Poisoning by T1(I) Of the Cu/ZnO 
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87008218/GAR 
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PC A03/MF AO1 

0E87007191 


Photosensitive for Liquid Noble Gases. 
PAT-APPL-6-880 GAR 


744,434 
PC A02/MF A01 


go ee 


PATAPPL-6-900 860/GAR 744,267 


PC A02/MF A01 
DE87007216 


Pat 
PAT APPS BOS 883/GAR 


0E87007243 
Adapter Plate Assembly for Adjustable Mounting of Ob- 
PRTLAPPL-6-859 167/GAR 


744,432 
PC AG2/MF A01 


744,266 
PC A02/MF A01 


087007249 
PRE RPPL Obes a seorGan 744,433 


PC A03/MF A01 
0E87007257 


Hydrocarbonaceous Formations. 


Method for in situ 
PAT-APPL-6-867 125/ 743,234 
PC A02/MF A01 


mt eat Pe Ry 


news’ Fratment Par and Ether’ Transtr 


Nuclear Reactor with Metal Liner. 
565/GAR 744,054 
PC A02/MF A01 


DE87007279 
| liane 


265 
PC A02/MF A01 


Heat 
PAT-APPL- 


lacuum Chamber for Containing Particle Beams. 
PATAPPLS S01 881/GAR 744,431 
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Achieving the Conservation Advantage: Monograph 2, AN 
ne hay A 
0E87007567/ 743,154 PC A03 
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DE87007633/GAR 

Progress Toward a Milli-Ampere Nuclear Polarized H sup - 
DE87007633/GAR 744,417 PC A02/MF A01 
DE87007643/GAR 

Public Health Issues in Photovoltaic Energy Systems: An 

of Concerns. 


743,756 PC A02/MF A01 


79.959 "PC RAIMI A A01 


Monthly, January 198) 
743,209 PC A0S/MF A01 


743,902 PC A02/MF A01 


DEB 7007661 — 
DE87007653/GAR 
Petroleum 
0E87007653, 
DE87007654/GAR 
po any A Training 
Dee70076s4/GAR 
DE87007658/GAR 
Atom Location 


to Meet New DOE Require- 
743,776 PC A04/MF A01 
17658/GAR 


Axial-E . 
744,322 PC A0S/ Me A01 
a 


ransient Enhanced Diffusion in lon-impianted Silicon. 
DesvOOTeSD GAR 744,923 PC A02 
DE87007660/GAR 
Heavy lon Rings. 
DE87007660/ - 744,418 PC A02/MF A01 


of Alkoxysilane Sol-Gel Processing. 
743,529 PC A02/MF A01 


ETR/INTOR (Viewgraphs). 
0DE87007670/GAR 


DE87007671/GAR 
Automation of the Athens (Tennessee) Electric Power Dis- 
tribution 


DE87007671/GAR 743,128 PC A02/MF A01 
DE87007672/GAR 


pee) re h Mew Toxicological Action of Spark-Decom- 
/sub 6/ in Mammalian Cells. 


'7007672/GAR 743,805 PC A02/MF A01 
DE87007673/GAR 


Magaic Acvty the CHOU GPr (Gene Hare 
Ovary/typosantune Guanine Phosphor Transterase) 


Cell . 
Desroo7e7s/GAR 743,806 PC A02/MF A01 
DE87007676/GAR 


Desvoorere/Gan nn, 


DE87007677/GAR 
pe LL 5 : Petroleum 
0E87007677/ 
DE87007682/GAR 
Ouest Sorbent infection tor Combined SO axle 2 WO/eue X/ 
Removal: Quarterly Technical Progress Report, October 
742,675 PC A0Q2/MF A01 


‘the Period January-March 1987. 


744,004 PC A02 


743,155 PC A02/MF A01 


Refining. 
743,156 PC A02/MF A01 


DE87007684/GAR 
DE87007687/GAR 
Environmental 


Debroores?/GAR” 
DE87007690/GAR 

ANS (American Nuclear Society) es Meeting on Radio- 

logical Accidents: Perspectives and Emergency Planning: 


744,051 PC A16/MF A01 


743,210 PC A03/MF A01 


Cin A eget OS Se Oth 
the City of Oak Ridge, Tennessee. 
743,377 PC A03/MF A01 


DE87007 
DE87007692/GAR 
Ninth Symposium on Biotechnology for Fuels and Chemi- 
cals Held at Boulder, CO. on 5 May 1987: Program and Ab- 
Stracts. 


0E87007692/GAR 743,211 PC A07/MF A01 


tional 

DE87007696/GAR 
DE87007701/GAR 
ity of Data Used in Site Selection. 

DE87007701/GAR 744,034 PC A02/MF A01 
DE87007703/GAR 


Se, Get Create Garetetans ter Aaatentlp Ganteas 


5E87007703/GAR 743,562 PC A0S/MF A01 
DE87007707/GAR 


—— Guide to Vehicle SNM Monitors. 
87007707/GAR 744,056 PC A03/MF A01 
DE87007709/GAR 


Some Comments on Molecular Partition Functions. 
DE87007709/GAR 742,734 PC A02/MF A01 


DE87007711/GAR 
Sonat S |. - - - -> pete 
for Air Force J 


Labora’ 
DER700TT TAR NN dass PC A02/MF A01 
DE87007714/GAR 


Wy Pian for Explosives ae M-1). 
Deere 4/GAR Ona ar A01 
DE87007718/GAR 
Use of Molecular i 
ties of Simple and ith 
DE87007718/GAR 
DE87007721/GAR 
Search for the Rare Decay mu sup + Yields e sup + 


Bee 700 721/GAR 744,419 PC A10/MF A01 
DE87007725/GAR 


7 Security Progress Report, January-Decem- 
DE87007725/GAR 744,057 PC A07/MF A01 


DE87007730/GAR 
Environmental Assessment: Continuous Electron Beam Ac- 
celerator Facility, Newport News, Virginia. 
0DE87007730/GAR 744,420 PC A06/MF A01 
DE87007733/GAR 


Data Base on Animal 
DE87007733/GAR 


DE87007737/GAR 
Analytical Chemical 
Metals and ' 


742,735 PC A03/MF A01 


" 743,777 PC AO2/MF A01 


ee Say 


re 
1903’ Noveriber 90.1 


Period December 1, 
DE87007737/GAR 742,650 PC A A02/MF A01 


DE87007739/GAR 


0€6/007739)GAR 


DE87007740/GAR 
Intermediates in Metal pause Reactions: Techni- 


Report, Second Budget Year. 
DE87007740/GAR 742,736 PC A02/MF A01 
DE87007741/GAR 


of Arctic Ecosystems to Elevated Carbon Diox- 
ide q : ess Report, 1 July 1984-30 June 1985. 
DE87007741/GAI 743,317 PC A04/MF A01 
0E87007742/GAR 


ee Se Cte of dates Coes Spans Gane 


0887007742 
87007742/GAR 743,300 PC A04 
DE87007743/GAR 

Research on the Control of Active Solar Space Condition- 


ng : Phase 1. 
87007743/GAR 743,301 
DE87007745/GAR 

Research on the ues of Active Solar Space Condition- 


ng Systems: 
87007745/GAR 743,302 PC A02 
DE87007746/GAR 
Research on the Control of Active Solar Space Condition- 
: First Annual Report. 
743,303 MF A01 


Systems: 

87007746/GAR 
ye neg 

coy Chemistry - Atmos- 

an Coane the Period 1 

conn December 1984 


prone Specie 1984 Through 
DE87007747 GAR 743,318 PC A02/MF A01 


System: Final Report. 
‘43,510 PC A03/MF A01 


MF AO1 
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DE87007752/GAR 
Persistence of Biologically Active Compounds in Aquatic 


—— Final 
'7007752/' 743,392 PC AQ4/MF A01 
DE87007754/GAR 


Massachusetts Rae oe ipation in the US Department of Ener- 
Bes '7754/GAR 744,095 Bc A08/MF A01 
0E87007755/GAR 


Computer Aided Restoration of the Large Electric Power 
pad Final Report. 
'7007755/GAR 743,121 PC A0® 
DE87007758/GAR 
Reserve: Annual/ 
743,280 


Simulation to Compute Two-Di- 
: € oan oe 

ments and of lon Paths in Gecwosteie Flaite Fields under Con- 
Deer0oT760/Gan 744,421 PC AQ4/MF AO1 


DE87007761/GAR 
Deevooy 761 /Gan 742,670 PC AQ2/MF AO1 
0DE87007762/GAR 


ic Petrolem Report. 
DE87007758/GAR A03/MF A01 


Photochemical Generation of the Optoacoustic Effect: Per- 


formance Report. 
DE87007763/GAR 742,737 PC A02/MF A01 
DE87007768/GAR 
O epert, Auguet 1, 1080 hay 190 uy 31 198 
0DE87007768/GAR 42,738 Po Ag2/MF A01 
DE87007769/GAR 
Rosnsaets op Se ae BO, See 
ronmental Variables: Factors Controlling Indoor Radon: 
Final Report for the Contract Period June 1, 1982 to August 


31, 1986. 
DE87007769/GAR 743,360 PC A0Q2/MF A01 
DE87007773/GAR 
a and Performance of a Moveable-Post Cathode Mag- 
System for Making PBFA (Particle Beam 
‘usion Accelera’ lon Sources. 


tor) |! Accelerator lon 
De87007773/GAR 744,005 PC A02/MF A01 
DE87007777/GAR 


— (Nevada Nuclear W pod Investigations) 
: UE-29A No. 1, UE-29A No. 

DESTOOTTTT/GAR 744,036 fic E0S/MF A01 
DE87007778/GAR 

sap (Nevada Nuclear 
, UE-25B No. 1. 
DES70077 8/GAR 


DE87007783/GAR 
Transmission and Distribution Efficiency improvement R 


and D Survey a ee Final Report. 
DE87007783/ 743,129 PC A16/MF AO1 
DE87007784/GAR 


Gaussian Elimination with Partial Pivoting and Load Balanc- 

DeoT07 Tea/Gan 742,957 PC A0Q2/MF A01 
DE87007788/GAR 

Analysis of a Mechanically Simple External Combustion 


Engine with an Unusual 
0DE87007788/GAR 742,852 PC A03/MF A01 


0DE87007792/GAR 
E and Economic Efficiency Alternatives for Electric 
nergy nc : - 
'7792/GAR 742,607 PC A04/MF A01 
DE87007793/GAR 
Comparison of Unburned Fuel and Aldehyde Emissions 
from a Methanol-Fueled Stratified Charge and Homogene- 
DESTOOTSea/ GAR 742,853 PC A04/MF A01 
DE87007794/GAR 
LU Factorization Algorithms on Distributed-Memory Multi- 
freseeee Architectures. 
87007794/GAR 743,621 PC A03 
DE87007800/GAR 
Evaluation of Selected Detector oom for Products 
Formed in the Atmospheric Hydrolysis of Uranium Hexa- 
DE87007800/GAR 743,319 PC A03/MF A01 
DE87007802/GAR 
Speeeen ie eae ot Chnagumest Siemaaten Gye: A 
DEB7OO7e02,GAR 
DE87007802/GAR 741,871 PC AQ3/MF AO1 
DE87007803/GAR 
eating Energy Measurements of U Single- 
Family Houses with Attics mo Radon omar 
DE87007803/GAR 608 PC A0S/MF A01 
DE87007804/GAR 


Engineering Field Evaluation of the Westinghouse/DOE 

Dual-Stroke Advanced Electric Heat Pump. 

DE&7007804/GAR 743,256 PC A12/MF A01 
DE87007806/GAR 

Geothermal Development and Resource Management in 

the Yakima Valley: A Guidebook for Local Governments. 


744,037 PC E07/MF E03 


DE87007806/GAR 
DE87007811/GAR 


ternal Energy Management Pro ~~ ——'ge gabe 
mane 943, 187 A04/MF A01 
anpesteamaan 
PRONTO 2D: A Two-Dimensional Transient Solid Dynamics 
17823/GAR 744,348 WF AO1 
DE87007824/GAR 
DATA: A Comprehensive Data Analysis Environment for 


HP1000 
0DE87007824/GAR 742,958 PC AQ3/MF A01 


DE87007825/GAR 
See RONES Lome Chane Weling of Go Caney 


DE87007825/GAR 743,060 PC A0Q3/MF A01 


743,247 PC AG 


742,803 PC A04/MF A01 


pm dig dey gt —T 4 Raman Spectroscopy 
T identification of Surface 
Analysis way = Rd Organic 


Bee 7007826/GAR 742,739 PC AQS/MF A01 
DE87007831/GAR 


of Costs and Benefits for OC and AC Trans- 


DE87007831/GAR 743,130 PC A06/MF A01 
DE87007835/GAR 


and from Dense 
Hydrogen Recycle Isotope Exchange 


DE87007835/GAR 744,006 PC A02/MF A01 
DE87007836/GAR 


oo Vehicle MPG and Market Shares Report: Model Year 
bE87007896/GAR 742,629 PC A11/MF A01 


Combustion: 
cOazie 


Frepostoy Project and 
44,038 PC A02/MF A01 
ee a anata ee 

743,597 PC A0Q2/MF A01 


Soin Con OD PC A02/MF A01 


Elevated Pressure: Quarterly 
Report No. 8 for the Period 1 Decem- 


sorueny 188. 
743,172 PC A02/MF A01 


A03/MF A01 


” Enaine Flow Gaston a 
ber 1908 1 26 Fe 
DE87007856/GAR 
Process Solvent Characterization and 
Report, July 1, 1986 


743,173 PC A04/MF A01 


744,007 PC AQ2/MF A01 


Combustion of Coal Particles: yg h Progress 
pee . 6, eed 16, 1986 to March 15, 
87007866/GAR 743,213 PC pe A01 


DE87007868/GAR 
Biomass pay Ae An investment Decision-Making 
Guide for the Business: Volume 1. 
0E87007868/GAR 743,214 PC A04/MF A01 
DE87007869/GAR 


tone ee for Biomass 
DE8700 /GAR 
0E87007870/GAR 

Permits, Regulations for Biomass Energy Facilities in the 

Southeast. 

0E87007870/GAR 743,430 WF A01 
DE87007872/GAR 

Case Studies of Biomass Energy Facilities in the South- 

eastern US. 

0DE87007872/GAR 743,305 PC A0® 
0E87007873/GAR 

oaay of Biomass installations in 13 Southeastern 

0687007873/GAR 743,306 PC A24/MF A01 
DE87007874/GAR 


Co-Combustion of Biomass and Fossil Fuel(S): A Survey of 
the State of the ART. 
0DE87007874/GAR 743,215 PC AO7/MF A01 


DE87007876/GAR 
Wood Energy Guide for Agricultural and Small Commercial 
Applications. 


Systems: Volume 
PC AOS/MF AO! 


DE87007928/GAR 


DE87007876/GAR 
DE87007878/GAR 


Solubility Products and Thermodynamic Functions for 
Lanthanon Fluoride Water-Systems: tai bashes 


5£87007878/GAR 


743,141 PC AQ3/MF A01 


742,740 PC A02/MF A01 
Cetetese 48 Cation end Coygen tone with Glesvane, 04 H 
sub 2 and He: Volume 5. 
0E87007880/GAR 744,422 PC ASD 
DE87007881/GAR 
Resource Conservation and Act New- 
Yasar Manual (or te Opsralore, bwton 
Personnel. 
0E87007881/GAR 
DE87007882/GAR 


of Thermal and in Or- 
Flywheel Energy Storage 
743,274 PC AO7/MF A01 


743.378 WF AO1 


for Coal-Lease Sales. 
743,957 PC A03/MF A01 


California Home Energy Rating Tool: Assumptions and 

Des700788S/GAR 742,610 PC A03/MF A01 
DE87007897/GAR 

Beta” -Alumina Oxide Electrolytes Through 

Transformation Toughening: 

0E87007897/GAR 743,102 PC A04/MF A01 
DE87007900/GAR 

Field Study of Exhaust Fans for Mitigating Indoor Air Quality 

Problems: Final 

0DE87007900/GAR 743,320 PC A06/MF A01 
0E87007901/GAR 


Systems: 


Home Rating Descriptions. 
DE87007901/GAR 742,611 PC AO7/MF A01 
0DE87007905/GAR 


References to Ultraviolet Photoelectron Spectra of Gase- 


ous Molecules. 
0E87007905/GAR 742,652 PC A04/MF A01 
DE87007912/GAR 


Future of intersite 
0E87007912/GAR 


DE87007913/GAR 
Extended Set of Fortran Basic Linear Algebra Subpro- 


Es Mode! implementation and Test 
'7007913/GAR A02/MF A01 


743,622 

DE87007917/GAR 

Alignment and be mg bt 

He Collisions Studied Using a Unified 

Method. 

0E87007917/GAR 744,423 PC AQ2/MF A01 
DE87007920/GAR 

Study of Atomic Three-Body Problems in Hyperspherical 

Coordinates. 

0DE87007920/GAR 744,424 PC A03/MF A01 
0DE87007921/GAR 

Alternative Waste Management Techniques for Spent Nu- 

clear Fuel: Final Report: of Long-Term Leach- 

ny a age dealt te eatin neat 

Deero07ee1/ 744,040 PC AQS/MF A01 
0DE87007922/GAR 

Radiation Exposure and Central Nervous System Cancers: 

A Case-Control Study among Workers at Two Nuclear Fa- 

cilities. 

DE87007922/GAR 743,757 PC A0S/MF A01 
0E87007927/GAR 
of the ORNL (Oak Ridge National Laboratory) 
I ..7 Resonance) Source. 

0E87007927/ 744,425 PC A02 
DE87007928/GAR 

RF Current Drive Experiments on the Aicator C 

and Versator i Tokamaks. 


0E87007928/GAR 744,008 MF A01 


October 1,1987 OR-23 


742,960 PC AIG 


5B Tacting - 
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100-KW 


Final 
0DE8700 /GAR 
DE87007936/GAR 


, Qualification, and Testing of a 500-KWh, 
Battery System for the BEST Facility: 


743,103 PC A08/MF A01 


X-Ray imaging Camera: Final Report. 


Double-Diffraction 
0E87007936/GAR 744,009 MF AO1 


744,324 PC AQ2/MF A01 
Kinetic Studies Following State-Selective Laser Excitation: 
Annual Performance Report for Period March 15, 1986- 
March 31, 1987. 
0E87007938/GAR 742,741 PC AQ4/MF AO1 
DE87007941/GAR 
Resegt® on Ge Contel of Active Otte: Goane Canton. 
ing Systems: Volume 2, Experimental Validation: Final 


7007941 /GAR 743,307 PC A06/MF A01 
DE87007942/GAR 


Hawaiian Deep Water Cable 


> esrooreisioan a 


‘Geo he Sia Project Seaoo! Eartauke Mens 
Des) wih a 743,903 PC A06/MF A01 

DE87007947/GAR 
Prediction of 1-D Ablation Using a Finite Control 


Volume Procedure 
0E87007947/GAR 743,518 PC MF AO1 
0DE87007953/GAR 


a of lon Spectrometry 
DE87007953/GAR 
DE87007954/GAR 
Beyond “Speedup”: Performance Analysis of Parallel Pro- 
Bee7007954/GAR 742,961 PC A03/MF A01 
pe 


Technical and Man- 


131 PC A02/MF A01 


742,653 PC A04/MF A01 


Air Heater Experi- 
743,257 PC AQ3/MF A01 


ment: 1000-H ead tS 
De87007065/GAR 
0DE87007957/GAR 
Industrial Fuel Swi 
0E87007957/GAR 743,142 PC AOS 


Removal from Closed Loop 
Based u 


743,158 MF AO1 
Fusion Nuclear 

and FINESSE. 

744,010 A99/MF A01 


Organization of the R Chromosome Region in Maize: 


bee7007060 GAR 743,688 PC A02/MF A01 


DE87007976/GAR 
Numerical Solution of Three-Dimensional Magnetic Differ- 


ential E 
DE87007976/GAR 744,426 PC AOQ3/MF A01 


DE87008001/GAR 
Catalyst Accessibility in High Volatile Bituminous Coal: 
DesTOOs0OT GAR 743,216 PC A02/MF A01 
gone 


to Decne rom 1968 36 to 1901. 


7008005/GAR 741,909 PC A02/MF A01 
DE87008006/GAR 
Assessment Brief. Employment of E Reiat- 
ed Scientists and Engineers tnoreased Doheesn 
1981 and 1985. 
0DE87008006/GAR 
DE87008008/GAR 


Sees TE te Seen a8 


Debra rere 742 PC A03/MF A01 


DE87008017/GAR 


741,910 PC A02/MF A01 


Mechanisms and 
tion of Radiation Transformation in 


DE87008017/GAR 
DE87008018/GAR 
on the of V 
nam pay 2 pest ot ene ‘oltage and Current Har- 
Report for Period January 1, 1980-June 30, 1986. 
70080 18/GAR 743,132 PC A02 
DE87008019/GAR 


pe any a ey Support to the Institutional Conser- 
DESTOOOOTS/GAR 743,143 PC AO2/MF A01 
DE87008020/GAR 


Additive Enhancement of Pressure-Hydrated Lime for Con- 
trot of SO sub 2 /NO/sub X/ Emissions. 


OR-24 VOL. 87, No. 19 


and Secondary Factors involved in the induc- 
Vitro: Comprehensive 


743,778 PC A02/MF A01 


DE87008020/GAR 
DE87008021/GAR 
Drift Mobilities by Le gy Methods and Le ae 
re or oe pe Report for Period May 
1,1 30, 1986. 
DES 1/GAR 744,325 PC A0S/MF A01 
DE87008022/GAR 
Se Cees eae 
DE87008022/GAR 
DE87008026/GAR 
Moments of Co Substituted Y sub 2 Fe sub 14 B. 
}7008026/GAR 744,326 WF A01 
DE87008027/GAR 


Se See S Ni ab 8 hook 48 
0E87008027/GAR 44,327 PC A02/MF A01 


743,217 PC A02/MF A01 


ican Coals. 
743,218 PC A02/MF A01 


743,623 PC A07/MF A01 


is of Accomplishments from the Magnetic 
GAR 744,011 PC A09/MF A01 


Capture-Recapture Estimation of San Joaquin Kit Fox Pop- 

ulation Size on Naval Petroleum Reserve No. 1, Kern 
California. 

DES /GAR 

DE87008053/GAR 

Entrainer Effects in High Pressure Separation Processes: 
Technical Report for Period December 

15, 1 to March 14, 1987. 

DES /GAR 742,743 PC A02/MF A01 


743,972 PC A03/MF A01 


DE87008054/GAR 
Effective Diffusion in Laminar 
0DE87008054/GAR 
0E87008055/GAR 


744,230 PC AQ3/MF A01 


of Coal and Their Role in Coal Benefi- 
Progress Report, 15 December 1986 to 


743,219 PC A0Q2/MF A01 


ciation: Ti 
14 March 1987. 
0E87008055/GAR 


DE87008056/GAR 

impact of Oxidation and Reduction on the Leaching Poten- 
tial of Trace Metals from Spent Oil Shale. 
0E87008056/GAR 743,220 PC A02/MF A01 
DE87008057/GAR 

Soeens Ee Ceenepeie 6 2 ets Dip ae 
LE Producing Superciean Coal: 6TH Quarterly 
Technical Report. 

0E87008057 / 743,221 PC A02/MF A01 
DE87008064/GAR 

Anisotropic Pressure Tokamak Equilibrium and Stability 
Consi 4 


DE87008064/GAR 744,278 PC A03/MF A01 
DE87008065/GAR 
Satellite Spectra of Heliumlike Nickel. 

DE87008065/GAR 744,279 PC A02/MF A01 
DE87008066/GAR 

ing Arc Plasma invertor. 

DES /GAR 743,052 PC A02/MF A01 

DE87008067/GAR 


Simulation of a Compact ignition Tokamak Discharge (CIT- 


7008067 /GAR 744,280 PC A03/MF A01 
DE87008068/GAR 
He ne Bas my ph in a Compact 
DE87008068/GAR 
DE87008069/GAR 
TFTR Plasma 


— Tokamak. 
44,281 PC A03/MF A01 


744,012 PC AQ2/MF A01 


744,282 PC A02/MF A01 


pinoy Re Resistive Magnetohydrodynamic instabilities Ex- 
4 Coangute Tresbee Particles in Large-Size Toka- 


0E87008071/GAR 
DE87008072/GAR 
Measurement of the Local Particle Diffusion Coefficient in a 
ed Plasma. 
17008072/GAR 
0E87008073/GAR 


Study ot | 


DEBrOO8OTS/GAR 
DE87008074/GAR 


744,283 PC AQ2/MF A01 


744,284 PC AQ3/MF A01 


Behavior in Neutral-Beam 
744,285 PC AQ4/MF A01 


ime Scales in Toroidal 


Current Relaxation Ti Plasmas. 
DE87008074/GAR 744,286 PC A03/MF A01 


DE87008076/GAR 
Size Limitations for Microwave Cavity to Simulate Heating 
Blanket Material in Fusion Reactor. 
744,013 PC AQ2/MF A01 


CADCAM-005: An introduction to the Data Exchange Proc- 
ess Using IGES. 


DE87008079/GAR 
DE87008080/GAR 

~~~ of the KENTORT I! Process for Eastern US 

Oil Shale: ee ve 

cember 3 

DE87008080/GAR 743,222 PC AO3/MF A01 
DE87008110/GAR 

Waste-to-Energy: San Bernardino County (Valley Area): 

Final en 

DE87008110/GAR 743,223 PC A03/MF A01 
DE87008 133/GAR 

Promotion by Cs(I) And Poisoning by T1(I) Of the Cu/ZnO 

Catalysts for Methanol Synthesis and the Water Gas Shift 


742,744 PC A02 


743,489 PC A03/MF A01 


Reaction. 

DE87008133/GAR 
DE87008134/GAR 

ae of Metal Oxide Particles by Gas Adsorp- 


DE67008134/GAR 742,745 PC A03/MF A01 
DE87008137/GAR 


Chemical Kinetics Modeling of the Influence of Molecular 


Structure on Shock Tube Delay. 
DE87008137/GAR 742,746 PC A02/MF A01 


DE87008145/GAR 
Some LLNL ( 


Lawrence Livermore 
fee on the CRAY X-MP/24. 
87008 145/GAR 


DE87008146/GAR 
Concentration Quenching in Nd-Doped Glasses. 
0DE87008146/GAR 744,256 PC A02/MF A01 
DE87008151/GAR 


Three Dimensional Graphics in the Statistical Analysis of 


Data. 
0E87008151/GAR 742,572 PC A02 
ayn nn 


A Macintosh UNIX Window Interface. 
DE870081 52/GAR 


DE87008157/GAR 


Nova T & 
0E87008157/GAR 


DE87008 159/GAR 

Role of Calculations to Define Containment Phenomenoio- 

ae Complex . 

87008 159/GAR 744,023 PC AOS 

DE87008 160/GAR 

Investigation of Platinum Alloys for Melting of inclusion 

Free Laser Glass: Final Report. 

0E87008160/GAR 744,257 PC A02/MF A01 
DE87008161/GAR 

yma and Development of | a the Pumping Effi- 

ciency ae Laser Glass: 

DE87008161/GAR 744,258 PC A02/MF A01 
DE87008 162/GAR 


Low Loss Laser Glass: Final Report. 
0E87008162/GAR 744,259 PC A02/MF A01 


DE87008163/GAR 
GSGG Edge Cladding Development: Final Technical 
DE87008163/GAR 744,260 PC A02/MF A01 
DE87008164/GAR 


Lifetime Silicate Laser Glass Compositions. 
DE87008164/GAR 744,261 PC A02/MF A01 


DE87008 165/GAR 
pay (Gadolinium Scandium Gailium Garnet) Loe 
tal Segre Final Report, 1 October 1985-30 
November 1 
0£07000165/GAR 744,262 PC A04/MF A01 
DE87008 167/GAR 
Growth of KH sub 2 PO sub 4 Crystals at Constant Tem- 
perature and Supersaturation: Final Report, 20 August 


1982-30 May 1984. 
DE87008167/GAR 744,928 PC A03/MF A01 
DE87008176/GAR 


Coordination for the OHR/ERD R4D Program: Progress 
Report, 1-December 31, 1986. 
DE87008176/GAR 742,473 PC A02/MF A01 
DE87008177/GAR 
Coordination for the OHER/ERD R4D A Including 
a Climatological Services: Progress Report, 
-1 
DE87008177/GAR PC A04/MF A01 
DE87008 182/GAR 


pees ter Conaaity Coaped. Pine Gah op Peete 
Films. 


DE87008182/GAR 743,088 PC A02/MF A01 
DE87008 185/GAR 

Liquid Lg ag ena by Coal Analysis: 

Quarterly Pr Report for Period of December 16, 

1986-March 1 


1987. 
DE87008185/GAR 743,224 PC A02/MF A01 


DE87008 186/GAR 
Thermodynamic Properties for Supercritical Coal Conver- 
sion: Quarterly Report, 1/1/87-3/31/87. 
DE87008186/GAR 743,174 PC A02/MF A01 


National Laboratory) Ex- 
742,962 PC A02 


742,963 PC A02 


744,014 PC A02/MF A01 


742,474 
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DE87008187/GAR 
Se ape Energy Use Data Base 
Demonstration: Fi . 
DEBT008187/GAR 743,144 PC A04/MF A01 
DE87008 192/GAR 


Plasma and Simulation: Gaeety Gageen Ragen 
3 and 4, 1, 1985-December 31, 


Nos. 1985. 
0E87008192/ 744,287 PC A04/MF A01 
DE87008 193/GAR 


5265008 183/GAR 


DE87008 194/GAR 
ne an ape 0 en Spe ee 


744,289 PC A02/MF A01 


of Bounded Plasma 


744,288 PC A03/MF A01 


743,679 PC A02/MF A01 


' -Threshoid Photoabsorption: Reson- 
ances, “White-Lines” and Other Enhancements. 
DE87008208/GAR 744,427 PC ‘A02/MF A01 
DE87008213/GAR 


in Selected 


Thermal Fracture Nonlinear Optical Materials. 
DE87008213/GAR 744,263 PC A02/MF A01 


and c 
654 PC AOS/MF AOI 
Structure and Electrical Properties of Metal Contacts on 


DE87008217/GAR 744,329 PC AQ3/MF A01 
DE87008218/GAR 


in-Wave Turbulence. 
'87008218/GAR 


Mecrszape One of Freeaon 

DE87008229/GAR 
ae ft Snes Coming Verhasngy > Vile fee 
Network 


742,964 PC AQ2/MF A01 


744,330 PC A02/MF A01 


the Quantum Behavior of a 
744,331 PC A03/MF A01 


my Model of the Klamath Falis, Oregon Geother- 

0287008232/GAR 743,249 PC A02/MF A01 
DE87008237/GAR 

ae of Mammalian Metallothionein Genes in Escher- 


Cerevisiae. 
743,657 PC A0B/MF A01 


Potente! 
DE87008241/GAR 
DE87008242/GAR 
f Structure of Nonlinear Ordinary and Partial Dif- 
ferential Equations: 
DE87008242/GAR 743,624 PC A02/MF A01 
DE87008247/GAR 
—— propan’ Renee aC the Institutional Conser- 
: Review of Sea Vit Grant Applications: 
Fra Rept '47/GAR 743,145 PC A03/MF A01 
0DE87008259/GAR 
Electrochemical Studies in Molten Fluorides and Other Ha- 
3 Progress Report, April 1, 1966 Through March 31, 
bE87008259/GAR 742,748 PC AOQ2/MF A01 
DE87008276/GAR 
Investigation of Universal Plasma instabilities: Annual 
pe a) Report No. 2. 
DE87008276/GAR 744,290 PC A02/MF AO1 


Porosity in Supercritical Fluid Extraction of Coal: 
"(749,225 PC A02/MF A01 


= 
742,747 PC AO2/MF A01 


Slurry Phase Process Variations: 
‘eriod January 1, 1987 to March 31, 1987. 
DE87008302/GAR 743,175 PC A02/MF A01 


DE87008310/GAR 


Coal Distribution, 1986. 
DE87008310/GAR 743,226 PC AQ9/MF A01 


DE87008311/GAR 


Mechanisms for Radiation comp in DNA. 
DE87008311/GAR ‘43,779 PC A02/MF A01 
DE87008332/GAR 


Workstation rw for SLC Lag re Linear Collider). 
DE87008332/GA .428 PC A02/MF A01 


a 
White Paper on Nanocomposites as Harmonic Generation 


0DE87008337/GAR 
DE87008339/GAR 


Seem Se Gubeten end Contel.<t Uatatte wth Un 
087008390/GAR 743,807 PC AQ2/MF A01 
DE87008340/GAR 


in Monitoring Limits on Mobile Missiles 
Desroosda0/Gan 743,864 PC  A02/MF A01 
DE87008341/GAR 


744,264 PC A03/MF A01 


eee, rae wen ae op Undead Cnet Gpatineien 
Seetee b he at eh ee 
87008342/GAR 743, 176 PC A03/MF AO1 
DE87008345/GAR 
Cooperative Group on the Aerothermochemistry of 
Combustion. 


Sandia 
Turbulent 
DE87008345/GAR 742,815 PC AQ4/MF A01 


DE87008347/GAR 
See EM THIS TS Fity Cangted ta TONG. Wet 


0£87008347/GAR 743,557 PC A02/MF A01 
DE87008350/GAR 


Sait ent tens eee Saree: ASE Aad Gapet 
for Fiscal Year 1986. 
bes /GAR 744,546 PC A03/MF A01 


Pestipaton tr tee Crcatine Repecion Prana aloe ul 


Crystalline Repository Project 
Department of Energy. 1984-1986: Final be 
DE87008362/GAR 744,041 A07/MF A01 
DE87008374/GAR 


ENDOR (lecwon Sica’ Covble esonance) ara 


echnical 
0E87008374/ 743,227 PC A02/MF A01 


Jone Grtanees Evaluation Method (TEEM) Procedures: 
Human Process. 


An Enhanced 
DE87008375/GAR 744,052 PC A0S/MF A01 


DE87008379/GAR 

FFTF (Fast Flux Test Facility) as an Irradiation Test Bed for 

Fusion Materials and , 

DE87008379/GAR 744,016 PC A02/MF A01 
DE87008382/GAR 

Measurements of Tritium and Helium in Fast Neutron Irradi- 

ated Lithium Ceramics Using High Temperature Vacuum 

Extraction. 

DE87008382/GAR 744,017 PC A02/MF A01 
DE87008386/GAR 

eS Peng ey he Crosslinking Reactions 

Coal Liquefaction: —_— for the Period De. 
cember 1, 1986 to  - 1 28, 1 


DE87008386/GAR 748 177 PC A03/MF A01 
DE87008390/GAR 


of Coal Molecular Structure by 
pu Ay wy A 


742,749 PC A02/MF A01 


Electron Spin 
ENDOR (Electron 
Technical 


of Pittsburgh Energy Technolo- 
‘ October 1, 
743,228 PC A06/MF A01 
Calculation of Eigenvector Derivatives for Structures with 


Repeated Eigenvalues. 
0E87008399/GAR 743,625 PC A03/MF A01 


DE87008417/GAR 
Concentration Polymodai Multiphase 


Ri 
pee soe S 
DE87008417/ 743,229 PC A02/MF A01 


DE87008424/GAR 
Shock Strength Versus Range from Underwater Nuclear 


743,865 PC A03/MF A01 


Rates 
DE87008425/ 
DE87008433/GAR 
eens Sy Clee 6 ee Se ee ae 
faction: Report for Period De- 

cember 16, 1 © March 15,1 
DE87008433/GAR 748 178 PC A02/MF A01 


743,958 PC A03/MF A01 


DE87008437/GAR 


Des7osees7 
DE87008440/GAR 


Feasibility Assessment of the Potential for Occupational Ex- 
posure Assessment and Epidemiologic Studies of a Possi- 


of Bitumen to Tar Sand Miner: 
743,230 PC A02/MF A01 


DE87751714/GAR 


ble Cancer Risk from Exposure to Extremely Low Frequen- 

cy Docbomaenets Fields. 

DE87008440/GAR 743,758 PC A03/MF A01 
DE87008443/GAR 


ion of Tar Sand and Heavy Oil Deposits of Utah 
DE8 /GAR 743,179 PC AO3/MF A01 


Comparison of EPA (Environmental Protection 
feeeetens (chee TAH J 


. LO 
of Chemical E 
Dee 70084567 

DE87008460/GAR 


Potential for Reducing the Cost of a Heavy lon Accelerator 
for ICF: Final Report. 
0DE87008460/GAR 744,018 PC A03/MF A01 


DE87008470/GAR 
Studies of the Initial Adsorption and Growth 


on Ge(111). 
744,332 PC A02/MF A01 


743,759 PC A02/MF A01 


of 
DES 70/GAR 
DE87008485/GAR 


Role of Cavitons in Laser-Piasma interactions: Final Report 

aan © ae 14, 1985. 

0E87008485/ ree PC A03/MF A01 
DE87008496/GAR 


and Presentations: 


Volume 2, Penal Report eet 1 983-September 1986. 
DE87008496/GAR 743,180 PC AQ4/MF A01 
DE87008529/GAR 
Plant 8 and General Sump Treatability and Filtration Rec- 
ommendations. 


DE87008529/GAR 744,042 PC A04/MF A01 

Ceramic Technology for Advanced Heat E Project: 

mes Progress Report for April September 

DE87008538/GAR 742,854 PC A16/MF A01 
DE87008545/GAR 


ORNL (Oak Ridge National Laperstend Gast Reschase te 


formation ed (OPIS). User's Manual. 
DE87008545/GAR 741, 872 PC A05/MF A01 


DE87008548/GAR 
— and Ceramics Division (Oak 
: ): Progress ys for Period E 
DE87008548/GAR 743,531 
DE87008552/GAR 
Radon Monitoring Results from BPA’S Residential Weather- 


ization . 
Dee 7008S82/GAR 743,362 PC A02 
DE87008554/GAR 


of Tritium-Charged 304L Stainless Steel. 
ee70084s4/GAR 744,058 PC A02/MF A01 
DE87008638/GAR 


tsolation and Characterization of Saturates from Tar Sand 


Bitumens and Thermally Produced Oils. 
0E87008638/GAR 743,231 PC A03/MF A01 


DE87008699/GAR 


Nationa! Labora- 
September 30, 


PC A08/MF A01 


Novel Liquefaction Solvent H sub 2 O-H sub 2 S: Quarterly 
ren 9, 9-15-86 Through 12-14-86 
DE87008699/GAR 743,181 PC AO2/MF A01 
yon oo 


Liquefaction Solvent H sub 2 O-H sub 2 S Quarterly 


Report No 10,12 10, 12-15-86 Through 3-14-87. 
87008700/GAR 743,182 PC A02/MF A01 


0DE87008857/GAR 
Resource Handbook for 
0DE87008857/GAR 

DE87008879/GAR 


Income Resider "tial Retrofits. 
742,612 PC A0B/MF A01 
Pinellas Plant Environmental 
DE87008879/GAR 


749.989 Per aoa” A03/MF A01 
DE87008920/GAR 
Des7008920/CAR. <p ages sore, 183 PC A03/MF A01 


duction 
DE87751713/GAR 
DE87751714/GAR 


to the 2000. 
0E87751714/GAR 


October 1,1987 OR-25 
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'51717/GAR 
0E87751718/GAR 


'7751719/GAR 
0DE87751720/GAR 


py gt Alternative Energy Sources to Be Used in- 


ane S ere oe © Se Ne oe 


743,322 PC AW 


Cost Reining the West Gennan Power industry in the Voor 


1985. 

0E87751729/GAR 743,959 WF AO1 
DE87751730/GAR 

Energy Conservation - hoo Coteiee > Bo 18 Sp tae 
of the Public Utilities - Transferability of the US Models 


to Austria ("Tennessee Valoy ). 
0E87751730/GAR 743,147 PC A02/MF A01 


DE87751731/GAR 
of Phytate-, Fibre-, Protein- and Fat-Content in 


on Cadmium Retention in eee 
DeerrsiT31/GAR 43,808 MF A01 
cena 


A4.1. Energy 
743,261 


shape Ao1 


OR-26 VOL. 87, No. 19 


0DE87751733/GAR 
DE87751734/GAR 


investigation on Alternative Energy Sources to Be Used In- 
stead of Os (Supply in the Rhine and 
Neckar oan hesten Ab’ Same ic Remarks on the 
Probable of Demand for a 
Commercial and industrial Applications. Subsection A.3.2. 
ergy Conservation by Thermal insulation Measures in 
0E87751734/GAR 743,148 PC A06 
DE87751842/GAR 
Optimisation of Energy Utilisation on Ladle Pre-Heating and 
Drying Systems in an Electric Arc Melting Shop. Final 
be87751642/GAR 743,563 PC A03/MF A01 
DE87751843/GAR 
Use of with a 
in 


Reduce Energy 
0DE87751843/GAR 
DE87751844/GAR 
improving Fuel Usage in an Aluminium Reverberatory Melt. 
ig Furnace by Using High Velocity Heavy Fuel Oh Burners 
DE87751844/GAR 743,308 PC AQ2/MF A01 
DE87751845/GAR 

Automatic Lighting Control with Personnel input Facility. 
pe Lo 

0E87751845/GAR 742,613 PC A02/MF A01 
DE87770076/GAR 


Kinetic Characterisation of Different Catalysts for the Meth- 
anation of Residential CO in 1 
743,232 PC A06 


743,160 PC A11/MF A01 


Carbon Content Shale Clay to 
743,532 PC A02/MF A01 


0DE87770076/GAR 
0E87770077/GAR 
pm ny ha Ft RY DN 
Economic Comparison Between 


Conventional Transport 
and Transport Using HF Equipment. 
DesTTi00rt GAR 743,960 PC AOT 
0DE87770078/GAR 
oe. lp we mb 

Allothermal V; 


Simulation 
lapour Gasification of Coal in 
743,185 PC A0B 


Model of 


}7770078/GAR 
DE87770079/GAR 
Fluidized-Bed Gasification - Effects of Flow Rates and 
Post-Gasification. 
0DE87770079/GAR 
DE87770080/GAR 
5 , op hy for a Structural Analysis 
DES /GAR 743,233 PC AOS 
DE87770081/GAR 
| of Hot Reduction Gases in an Entrained- 
DE87770081/GAR 743,187 PC AOT 
DE87770082/GAR 
Status on Coal Mine Projecting and Project Evaiua- 
} Report Projecting Project 

743,961 PC A10/MF A01 


743,186 PC AOT 


a eae Satan Vanater Gem Meneheite Coste Gn 


Air Flow. 
0E87770083/GAR 743,962 WF A01 
DE87770084/GAR 


pag ——~ Ff A Se an Analysis with Particu- 


to Industrial 
OES /GAR 743,963 PC AOT 
DE87900603/GAR 
Technical Report Series: North Alabama Water Quality As- 
sessment: Volume 7, Contaminants in Biota. 
DE87900603/GAR 743,349 PC A05S/MF A01 


DE87900611/GAR 
Expanding the Use of Digital Fault Recorders for the Smail 
DE87900611/GAR 743,134 PC A02/MF A01 
DE87900612/GAR 
Ecological Recovery after Reclamation of Toxic Spoils Left 
casual Gast tae t AN Assessment of Envi- 
ronmental Intensive Remedial Treat- 


743,431 PC A07/MF A01 


ille Ri b 

743,350 PC A05/MF A01 
Test and Evaluation of the Technical University of Aachen 
Range Prediction Device for Electrical Vehicles: Final 


Report. 
0E87900615/GAR 744,547 WF AO1 


DE87900616/GAR 
Analysis: The 1986 Farm Energy Survey of the 

Tennessee Valley. 
0E87900616/GAR 742,052 WF AO1 

DE87900617/GAR 
4 of Fish aad Technology Applicable to 


Detention Dam. 
Des7s00e17/GAR 742,782 PC A02/MF A01 


DE87900618/GAR 
Research and Development of Fish Passage Technology. 


0E87900618/GAR 
DE879006 19/GAR 


Paradise Steam Ah amg Ay Plant, Ashpond Toxicity Biomoni- 
Des 79006 bestooos(e/Gan 743,379 PC AOQ2/MF A01 

DE87900620/GAR 
1986 p Ban ite ma Summary: Volume 2, Financial and 
Cooperative Distributors 


sr TVA Poe, Ree Nebaecate at 1986. 


DE87900620/GAR 743,122 PC A04 
DE87900623/GAR 

Turkish Electricity 

Project: Ge rome Facilities and 


Bee7000625/GAR 
DHEW/PUB/HRA-79-14500 
Minimum ! of Construction and Equipment for 
-0907074/9/GAR 743,454 PC A06/MF A01 
DHHS/DF/DK-87/002 
RTECS of Toxic Effects of Chemical Substances) 
e. Regulations, Recommendations 
sessments (for Microcomputers). 
PB87-197133/GAR 
DHHS/PUB/ADM-86- 1466 
a Health Research and in at Comat 


4k 
PBB7. NOSTeA/GAR rr PC hs 2 A01 


OHHS/PUB/FDA-87-8271 
Developmental and Teratogenic Effects of 2450 MHz 
Microwaves in Mice. 
743,793 PC A04/MF A01 


742,783 PC A0Q2/MF A01 


Rehabilitation 
Visit: Pro- 


743,123 MF AO1 


743,339 CP DOB 


oy Qe Safety 
arer F PC A11/MF A01 


743,766 PC A99/MF E04 


Presses. 
743,457 PC A02/MF A01 


eS Se ae & nas Oa 


in Central 

PB87- Peer soescorGahe waesi2 PC A05S/MF A01 
DI-BR-CAP-CBIO-87-1 

Response to an Exotic Habitat by Arid Riparian Breeding 

Birds an Elevational Gradient. 

PB87-20; /GAR 743,695 PC A06 
DIOR/M04-87/02 
First Quarter, FY-87. 


Civilian M Statisti 
AD-A181 473/0/GAR 741,894 PC A02/MF A01 
DIOR/P09-87/01 


Prime Contract Awards by State, First Half Fiscal Year 


1987. 
AD-A181 648/7/GAR 743,830 PC A02/MF A01 
DIOR/P 14-87/02 
Companies Putepeins ipating in the 
—et . First 
AD-A181 673/5/GAR 
DME-007 
Artificial Composites for pA J } yy. Applications; A 
Review (Composites Artificiels des Applications 
a Haute Temperature; 
AD-A181 438/3/GAR 
DN-86-04 


ing of Isolated Lenses. 
AD-A181 561/2/GAR 


DNA-TR-85-364 


Department of Defense Sub- 
Half Fiscal Year 1987. 
743,831 PC A04/MF A01 


~ 
743,549 PC A0S/MF A01 


744,086 PC A04/MF A01 


Physical of Large-Area Fire Plumes. 
AD-A181 752/7/' 742,814 PC A04/MF A01 
DNA-TR-85-390 
Analysis of Radiation Exposure for Personnel on the Resi- 
dence Islands of Enewetak Atoll after Operation GREEN- 


HOUSE, 1951-1952. 
AD-A181 506/7/GAR 743,356 PC AQ3/MF A01 
DNA-TR-86-333 


Soe ED (Ree Ses ans Say Caer 


AD AISI 333/6/GAR 744,306 PC A03/MF A01 
DOD/DF/MT-87/013 

Army Master Data File (AMDF): Army Retrieval Microform 

S\Gece — and Interchangeable and Substitute (I and 

PB87-191896/GAR 743,837 CP TOS 
DOD-4100.39-M-VOL-1-3 

Defense integrated Data x. ,-- (DIDS) Procedures 

Manual. _— 1. General and Administration Information. 

PB87-207999/GAR PC A03/MF A01 
DOD-4 100.39-M-VOL-2- 


Defense Data 
geen eo, ott, te 


P887-208019/GAR 


743,841 
DIDS) Procedures 
. Change 


743,843 PC A02/MF A01 
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ee 


Defense integrated System (DIDS) Procedures 
Saomoal Vee a Devepeneta and Hh --- By, - 


Lemeies Data Tools. Change 5. 
}7-208716/GAR 743,847 PC A02/MF A01 
DOD-4100.39-M-VOL-5-3 


Defense integrated _— System 
Manual. Volume 5. 
PB87-209185/GAR 
DOD-4100.39-M-VOL-6-4 


Manual. Volume 6. pow 4 
PB87-209201/GAR 3.851 Oe hoa/ Me A01 


yey 
aiken System (DIDS) Procedures 
Momoal” Volume 7. Ceubach/Mtanenanne of datums 
Entity and Provisioning Screening Master Address Tabie. 
PB87-208005/GAR 743,842 PC A02/MF A01 
DOD-4 100.39-M-VOL-8-7 


DIDS) Procedures 
Sonn. inieroguiona/Search. 


743,850 PC A02/MF A01 


Procedures 
Code (BG) ew 
ad ung Re ier /ae aor 


(DIDS) Procedures 
es Os Sow 


B62 PC AO7/ME A01 


structions/Tables and Grids. sds: Change 2 
PB87- DoeczT/GAn 844 PC A0S/MF A01 
DOD-4 100.39-M-VOL-11-3 


Defense integrated Data a (DIDS) 
Manual. Volume 11. Edit/Validation Criteria. , 
PB87-208724/GAR 743,848 PC 
DOD-4100.39-M-VOL- 12-3 


3. 

MF AO1 
Defense integrated Data System 
Manual. Volume 12. Data Element Di 
of Terms/Acronyms. . 

743,846 PC A03/MF A01 


(DIDS) Procedures 
Glossary 
PB87-208567/GAR 

DOD-4100.39-M-VOL- 13-3 


(DIDS) Procedures 
Decision Rule 


integrated Data 
. omen Matene! 


743,845 PC A02/MF A01 


Defense integrated Data System (DIDS) Procedures 
Manual Volune 14 Reports and Statics. Change ® 
PB87-207973/GAR 743,839 PC /MF AO1 
DOD-4 100.39-M-VOL- 16-1 

Defense integrated Data < 
Manual. — 16. Logistics Remote 
PB87- 507081/GAR 
a 


(DIDS) Procedures 
Users Network. 


743,840 PC A02/MF A01 


to Me eng = Technical -A-R- 
mores: 
ma Appian 742,851 PC AQ2/MF A01 
DOE/BC/10525-16 
bmg ag Fourth and 
Final Report, October 1 eats 1 he 1986. 
DE87001232/GAR 43,195 Pc A07/MF A01 
DOE/BP-747 


744,048 PC A06/MF A01 


Radon Monitoring Results from BPA'S Residential Weather- 
— 
DES /GAR 743,362 PC A02 
DOE/BP/ 13837-T1 
/L-COG Energy Plan — ~~) — Program In- 
Energy Management Project: Final Report. 
DE87007811/GAR 743,157 PC AQ4/MF AO1 
DOE/BP/17102-1 
Transmission and Distribution Efficiency improvement R 


Final Report. 
ond 0 suey Poet Revers, 129 PC A16/MF A01 
DOE/BP/ 18690-3 


Resident Air 
DE87006185/GAR 
DOE/BP/32226-T1 
Cowlitz. “1 ~~ Ree and Renewable 
DE87007425/GAR 743,139 PC A03 
DOE/BP/34596-T1 
= Harbor County Electrical Energy Conservation Pian. 
'7007426/GAR 743,140 PC A06/MF A01 
DOE/BP/35496-T1 
Spokane County Energy Conservation Program: Final 
DE87007420/GAR 743,137 PC A12/MF A01 
DOE/BP/39214-T1 
Energy Management, 4 Tribes: A Plan. 


"743,357 PC A06/MF A01 


0E87007427/GAR 
DOE/BP/39220-T1 
identification and Inventory Water Resources Development 
DES: '541/GAR 743,120 MF AO1 

DOE/BP/39226-T2 
County Energy Conservation and Resource Pian: 


Fi 
0DE87007424/GAR 743,138 PC A0Q3/MF A01 
DOE/BP/39229-T1 


the Yakima V; “A 


DE87007806/ 
DOE/CE-0179 


Electric and id Vehicles ¢ 10TH Annual 
Peres sega nnn 
DES 744,546 PC A0Q3/MF A01 
DOE/CE/15207-T6 


BeeltorrseiGan ‘43,510 PC AO3/MF A01 

DOE/CE/15279-T2 

pan he to bg = 
and Windmill S,stem: 2ND Quarterly Technical 


/GAR 743,269 PC A02 
DOE/CE/30792-T34-V.1 


Biomass poy A An Investment Decision-Making 

Guide for the Business: Volume 1. 

0E87007868/GAR 743,214 PC A04/MF A01 
DOE/CE/30792-T34-V.2 


penne Sodems ter Biomass Systems: Volume 2. 
DE8700 /GAR oe by PC A03/MF A01 
DOE/CE/30792-T36 

Case Studies of Biomass Energy Facilities in the South- 

eastern US. 

0DE87007872/GAR 743,305 PC AOS 
DOE/CE/30792-T38 

Permits, Regulations for Biomass Energy Facilities in the 

Southeast. 

0DE87007870/GAR 743,430 WF AO1 
DOE/CE/30792-T39 

Co-Combustion of Biomass and Fossil Fuel(S): A Survey of 


the State of the ART. 
743,215 PC AQ7/MF A01 


743,153 WF AO1 


0E87007874/GAR 
DOE/CE/30792-T40 


Wood Energy Guide for Agricultural and Small Commercial 
'7007876/GAR 743,141 PC A03/MF A01 

DOE/CE/30828-T1 

Assessment of the DOE Active Solar Planning Process: 

Final en. 

DE87007597/GAR 743,299 PC A06/MF A01 
DOE/CE/40629-1 

Energy Effective mye Removal from Closed Loop 

0E8700 /GAR 743,158 A04/MF A01 
DOE/CE/63481-T4 

Report on the Business Development Project of the South 

Middiesex 4 Council. Je 

DE870071 Taean 743,151 WF AO1 
DOE/CE/63502-T2 

po ny Ly Investment Gupention and Tech- 

Inc. Business Plans: Fi i‘? the 
= Valley Office of Economic 2. of 
—_, ~~. “+> Business Development 

DE! 742,605 MF A01 
DOE/CE/64780-Ts 

Institutional — | Program: Energy Use Data Base 

Demonstration: Fi 

DESTOOSTST/GAR™ 743,144 PC AQ4/MF A01 
DOE/CE/64846-T1 

Achieving the 

Executive 

DE87007567 /' 
DOE/CE/76237-T1 

Hawaiian Deep Water Cable 


Dbsro7eas/GAR 


/GAR 
DOE/CH/10093-3 


Wind E Fiscal Year 1984 
See Catas tages Comey ear 


0E87001109/GAR 743,265 PC AQ7/MF A01 
DOE/CH/10225-1 


Advantage: Monograph 2, AN 
743,154 PC AO3 


Final. 


Technical and Man- 
743,131 PC AQ2/MF A01 


Support to the Institutional Conser- 


vation Program: Final 
0E87008019/GAR 743,143 PC A02/MF A01 
DOE/CH/10225-2 


jw ny bang 4 


Fa et an 


DOE/CH/10273-2 
Report on Draft Area Recommendation Report for the Crys- 
0DE87007592/ 744,031 PC A02 
DOE/CH/10273-3 


Critical Review of the Draft Area Recommendation Report 
Sane ee eee 


Support to the Institutional Conser. 
Review of Cycle Vil Grant Applications: 
743,145 PC A03/MF A01 


DOE/ER/12015-T3 


0E87007593/GAR 
DOE/CH/10273-4 


Fond du Lac Archeological Resources within the Draft Area 
Recommendation 


0DE87007594/GAR 744,033 PC A04/MF A01 
DOE/CH/10288-4 


744,032 PC A0S/MF A01 


Radiation Cuticular Hydrocarbons 
of the Weevi and Ther Relatonshos to Descce 


tion and Mortality: Annual Progress Report, February 
15, 1986 to February 14, 1987. 


'7007590/GAR 742,068 PC A02/MF A01 
DOE/CS/30310-T6 


Haverhill: A Large Scale Solar Energy System for the USS 
Chemicals, Haverhill Plant: Final 
PC A04/MF A01 


DE85008250/GAR 7: 
DOE/CS/40379-T1 
742,058 PC A07/MF 


Marval Mathie’ and 


‘echnologies Pro- 
"Er Sony Cen yah --= 
por. Toba PC n0a/MF A01 
DOE/DP/40197-1 


X-Ray imaging Camera: Final 


Double-Diffraction Report. 
0DE87007936/GAR 744,009 MF AO1 


DOE/DP/40200-37 
yr | of Rochester 
Annual 1 October 1985-30 
0DE87005920/GAR 
DOE/EA-0257 


oo hones Sa eee 
eater PC AtO/ME A01 


celerator Facility, Newport News, Virginia. = 
0E87007730/GAR 744,420 PC A06/MF A01 


DOE/EA-0320 
Environmental 


Debroo7es)/GAR 
7007687 /GAR 
ma rte 


‘echnical Safety Appraisal of the N-Reactor. 
bes7os2se/GAR 744,046 PC A 


DOE/EIA-0109(87/01) 


Monthly, January 198 
743,209 PC A05/MF A01 


of Gagan Oot Go Crk 
te Cis of Och Pos Tennessee. 
743,377 77 DC AOS/MAF AOI 


Petroleum 
0E87007653 
DOE/EIA-0125(86/4Q) 


Coal Distribution, January-December 1986. 
DE87008310/GAR 743,226 PC A0S/MF AGi 


DOE/EIA-0173(86) 


Ramee Rane to Qenpene, 1008 


seuuneerts 
a Energy Outlook: Quarterly Projections, January 
0E67007557/GAR 743,208 PC A0Q3/MF A01 
DOE/EIA-0504 
industrial Fue! Switching. 
0E87007957/GAR 
DOE/ER-0192/2 
Technology ‘86: Technology Transfer Program: Annual 
}7005219/GAR 741,933 PC A0Q5/MF A01 
a 


741,924 PC A04/MF A01 


743,142 PC AOS 


Employment 
le 
941,908 PC A02/MF A01 


ya Brief: Employment of Relat- 
ed Scientists and Engineers SS. 
1981 and 1985. 

DE87008006/GAR 


DOE/ER/01797-T7 
Research in Nuclear Chemistry: Progress Report for the 
Period 1, 1962 to May 31, 1963. 


ODEs /GAR 742,689 MF A01 
wx e 
y~ Ry and Halide 


Period January 964 to to January 1965. 
0E87006871/GAR 742,687 WF AO1 


ee 


741,910 PC A02/MF A01 


Formation, Structure, and Heteroatom ( sup 17 O, 
DE87006361/GAR 743,198 WF A01 
Tar tlie 


of Atomic Progress 
Report Apri 2,1 igen February 15, 1987. 


DE8700 744,410 PC AQ2/MF A01 


DOE/ER/12015-T2 
Studies ae Photosystem |! Using Artificial Donors: Progress 
bee7008282/GAR 743,295 PC A02/MF A01 
DOE/ER/12015-T3 
— es Photosystem |i Using Artificial Donors: Progress 
DE87006261/GAR 743,294 PC A02/MF A01 


October 1,1987 OR-27 
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Gevctagment ond Cytuteaton of Matuedetages for Analy- 
sis of Complex Mixtures: Final Technical 
pe dy 1 January 1983-31 December 1986. 

7006394/GAR 742,646 PC A03/MF A01 
DOE/ER/13104-2 


. Surface en Final Report for Period 
12/GAR 742,728 PC A02/MF A01 
DOE/ER/13150-3 


Laser Studies of Chemical Dynamics at the Gas-Solid inter- 


bes700s8s0/Gan 742,725 PC AO2/MF A01 


DOE/ER/ 13190-3 
pa my Rey of Nonlinear Ordinary and Partial Dif- 
0E87008242/GAR 743,624 PC A02/MF A01 
DOE/ER/ 13191-7 
Kinetic Studies Following Laser Excitation: 
Annual Performance Report for Period March 15, 1986- 
March 31, 1987. 
0E87007938/GAR 742,741 PC AQ4/MF AO1 
DOE/ER/ 13217-3 
Promoter Modifications of 
Final for Period April 1, 
0E8700' /GAR 
DOE/ER/13235-T1 
Photochemical Generation of the Optoacoustic Effect: Per- 
formance Report. 
0E87007763/GAR 742,737 PC A02/MF A01 
DOE/ER/ 13296-3 


Ctr ‘Compounds Containing Satur "Progress Le ng Ke 


be87006733/GAR 
DOE/ER/ 13362-2 

Theoretical and Experimental investigations of Fluctuation 

Thermodynamic Properties of Liquid Solutions: Technical 

pe wade poh yl aioe. og 

42,723 PC A02/MF A01 

DOE/ER/13411-1 

~~ —_~— in ~_ Catalyzed Reactions: Techni- 

Bee voor r40/GAR 742,796 PC A02/MF A01 
DOE/ER/ 13454-2 


Activity and Selectivity: 
982-September 30, 1986. 
"een PC A02/MF A01 


742,727 PC AQ2/MF A01 


Conversion to 
drocarbons on Zeolites: tenet te Pones Oo. 
tember 15, 1988 to February 5, 1987. 

0E87006365/GAR 743,165 PC AOQ2/MF A01 
DOE/ER/ 13539-1 


See S os © Game tigen &, ee 


Report 
0E87007966. 743,688 PC AQ2/MF A01 
DOE/ER/13584-1 


a Report. 
‘42,747 PC AO2/MF A01 


ao = okey See See e 
Studied Using a Unified 


744,423 PC A02/MF A01 


H sup + - 
Matching 


Method 
DE87007917/GAR 
yes wm 


Report,  Jaruay 906 Through'| March foer 
1 March 198 
Dee vOOTSS/GaA 744,416 PC "A02/ME A01 
DOE/ER/ 13604-1 
Study of Synthesis Gas 


Progress or, August 1. 1906-uy 311987 


DOE/ER/19639-1 
States: Report, August \ 1 
0E87007408/GAR ‘42,690 

DOE/ER/25009-391 


ove pues Oxides: 
PC A02/MF A01 


31, 1987. 
A02/MF A01 


asa 
'7005029/GAR 
“eeamamee 


Pusan Energy PE 


senmmemmeneee? 
Calibration of sub-Coulomb Heavy lon Proton Transfer Re- 
0E87007122/GAR 744,408 PC A13/MF A01 
DOE/ER/40048-190-L7 
LYRAN: A Program for the Analysis of Linac Beam Dynam- 
ics. 
0E87007123/GAR 744,409 PC A03/MF A01 
DOE/ER/40160-3 
High Energy 
Report, 
0E87006732/ 
DOE/ER/45070-2 
Drift Mobilities by Time-of-Flight Methods and Time-De- 
pendent 


= Semiconductors: Annual Report tor Petlod May 


OR-28 VOL. 87, No. 19 


742,928 PC A02/MF A01 


NPE) Renenen Pome from the Magnetic 
ae PC A09/MF A01 


Collisions: Annual Progress 
744,387 PC AQ2/MF A01 


1987. 


DE87008021/GAR 
DOE/ER/45 104-3 
Synthesis of Model Polymers and Related Structures in 
Support of A Monomer Grafting Studies: Progress 
WV / 30/87. 
bee 7007406/GAA 743,596 PC A02/MF A01 
DOE/ER/45131-4 


744,325 PC A0S/MF A01 


Electron Spectroscopies to In- 
of Solid 


January 
744,324 PC A02/MF A01 


ET Salts: ee ae Tbe6-Februty 28, 1987. 
0DE87007407/GAR 742,732 PC AQ2/MF A01 


DOE/ER/52123-1 
Fodeatar Progress ing and FINESSE. 
DE8700 /GAR 744,010 oKe8/ MF A01 
DOE/ER/53207-2 


Se ne Cs ee: 


Stellarators: Annual Progress Report 
744,007 PC A02/MF A01 


15, Lg 14, 1987. 
/GAR 


DOE/ER/60071-1 


for Fusion 


Ey Active Compounds in Aquatic 
|7007752/' 743,392 PC A04/MF A01 
T9 


of Arctic Ecosystems to Elevated Carbon Diox- 
ide q 3 om Report, 1 1984-30 June 1985. 
aanaaneen 7741/' 743,317 PC A04/MF A01 


™ Gatdraton fe he ONER/EBDO RAD Progam nchng 
Provision for Climatological Services: 

1984-1985. 
0DE87008177/GAR 


DOE/ER/60269-4 
Coordination for the OHR/ERD R4D Program: Progress 


Report, 1-December 31, 1986. 
DE870081 742,473 PC AO2/MF A01 
DOE/ER/60455-1 


742,474 PC A04/MF A01 


ere Se Sedeten Camas hn. 
0E87008311/GAR ‘43,779 PC AO2/MF A01 
DOE/ER/70005-6 

Field Annihilation in 


81 azrairet). 
DEBTOO7SS1 /GAR 
DOE/ER/70126-T3 


Radiochemistry Research: 
1974 to ee 30, 1975. 
DE87007545/GAR 


DOE/ER/70285-T1 


the Magnetosphere and 
Report (For the Period 1/1/ 
742,416 PC A02/MF A01 


Progress Report, October 1, 
743,316 PC A02/MF A01 


DOE/ET/15601-21 
> Development and Support of MHD yrs 
- ) bay ang me — Progress Report for 
Des700e 792 /GAR 743,273 PC A03/MF A01 
DOE/ET/26923-T4 


100 KW zine oh Assembly, Qualification, and Testing of a 500-KWh, 
Zine Citeride Battery System tor fie BEST Fact 


bee700 /GAR 743,103 PC A08/MF A01 
DOE/ET/26950-1 

Technical and Economic ey of Py 

a in Lenbtoveiny Battery and FAL of Plant 

DE86006864/GAR 
DOE/ET/26950-1-V.2 


743,119 PC AQ4/MF A01 


Energy Storage Systems, Vourne 3 Economic Assessment 
en ee ae ee: Final 
ae 743,118 PC A07/MF A01 


cee of Fiber Optic Sensors. 
"Power Sion 743,067 PC A0S/MF A01 


DOE/ET/51013-205 
RF and Current Drive Experiments on the Aicator C 
ond Versebor i ll Tokamaks. 
0E87007928/GAR 744,008 MF A01 
DOE/ET/53064-T10 


Plasma Theory and Simulation: Quarterly Progress Report 
Nos. 3 and 4, July 1, 1985-December 31, 1985. 


0E87008192/GAR 
DOE/ET/53088-261 


Effective Diffusion in 
0E87008054/GAR 


DOE/EV/03852-T1 


744,287 PC A04/MF A01 


ive Flows. 
744,230 PC AQ3/MF A01 


Period December 30, 1984. 
DE87007737/GAR 742,650 PC A02/MF A01 
DOE/EV/04322-T4 

Mechanisms and Secondary Factors Involved in the Induc- 

tion of Radiation Transformation in Vitro: Comprehensive 

DE87008017/GAR 
DOE/EV/04361-TS 

Light Scattering by Microstructures in Plastic Nuclear Track 

Detector Plane Surtaces. 

DE87007566/GAR 744,025 PC A14/MF A01 
DOE/EV/10121-T3 

and of Atmos- 

pheric Species: ae Period 1 

March 1984 31 December 1984. 

DE87007747/GAR 743, 318 PC A02/MF AO1 
DOE/EV/10253-5 


Multi-Solute Subsurface Transport Modeling for Energy 


Solid Wastes: Final 
0E87005182/GAR 743,375 PC A09/MF A01 
DOE/EV/10374-6 


eee 6 op 98 0p Sete oo 
ronmental Variables: Factors 


yeti eatin rin 1002 to Angust 


1986. 
0E87007769/GAR 743,360 PC A02/MF A01 
DOE/FE-0084 


Stra Petrolem Reserve: en ae 
0E87007758/GAR A03/MF AO1 


DOE/FE/05081-2197-V.2 
Coal Gasification Via the Lurgi Process: Topical Report: 
Volume 2, Production of IFG (industrial Fue! Gas). 
DE87001009/GAR 743,163 PC AG 

DOE/FE/60177-2299 


Leach Potential of Processed Shale as Determined by Two 

Extraction Methods. 

DE87007389/GAR 743,205 PC A03/MF A01 
DOE/FE/60177-2303 


eS OOS ee 2 Se \aatng Fae 
tial of Trace Metals from Spent Oil Shale. 
743,220 PC A02/MF A01 


743,778 PC A02/MF A01 


DE87008056/GAR 
DOE/FE/60177-2305-V.2 


Western Research institute: Publications and + ‘ere 


Volume 2, Final Report, April 1983-September 1986. 
DE87008496/GAR 743,180 PC A04/MF A01 


DOE/FE/60177-2307 


ling Energies of Bitumen to Tar Sand Mineral 
bes7086837 OAR 743,230 PC A02/MF A01 


DOE/FE/60177-2308 
I igation of Tar Sand and Heavy Oil Deposits of Utah 
for Ui Coal Gasification Applications. 
DE87008443/GAR 743,179 PC A03/MF A01 
DOE/FE/60177-2311 


Isolation and Characterization of Saturates from Tar Sand 
Thermally 


Bitumens and 
DE87008638/GAR 743,231 
DOE/FE/60177-2315 


PC A03/MF A01 


Pyrolysis of Ridge Tar Sand. 

0E87008920/ 743,183 PC A03/MF A01 

DOE/FE/60181-115 
Additive Enhancement of Pressure-Hydrated Lime for Con- 
trol of SO sub 2 /NO/sub X/ Emissions. 
0DE87008020/GAR 743,217 PC A02/MF A01 


743.292 | PC A06/MF A01 


Leser-Assisted Soler Cell Metelization Processing: Final 
ee oe ae 1983 to September 


30, 1 
58 7004490/GAR 743,290 PC A07/MF A01 
DOE/JPL-7006117 
and Analysis of Silicon Solar Cells Near 20% 
Efficiency in the Flat Plate Solar Array Project: Final Report. 
DE87006117/GAR 743,293 PC A11/MF A01 
DOE/LC/ 11086-2296 
of the KENTORT Ii Process for Eastern US 
Report for the Period of October 1-De- 


743,222 PC A03/MF A01 
DOE/MC/21181-1950-V.6 
Geological Evolution and Analysis of Confirmed or Suspect- 
ed Gas Hydrate Localities: Volume 6, Basin Analysis, For- 
a ae ey © Oe tee Se eee 
DE86006636/GAR 743,953 PC A06/MF A01 
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DOE/MC/22059-2306 
Entrained Flow Gasification at Elevated Pressure: Quarterly 
p Report No. 8 for the Period 1 Decem- 


February 1987. 
DE87007856/GAR 743,172 PC A02/MF A01 


— 
743, 1: PC A09/MF A01 


Deeso0esss/GAR "% 162 BC AOs/ME A01 
DOE/METC-86/ 4069 


Resource Assessment of the North Slope of 
, Fasten tate. 


743,952 PC AQ3/MF A01 
DOE/METC-87/0250 


Source : Technology Status Report. 
Desv00 10s /GaR 743,954 PC AQ2/MF A01 
DOE/METC-87/0251 
DesTOo1USe/GAR 0 743.955" PC AO2/MF ADI 
DOE/NBM-7007268 
Feasibility of ‘e | Recovery for Heat Pump-Assisted Dis- 
trict from the Metro Renton 


Wastewater Treatment Plant and Effiuent Transfer 
0DE87007268/GAR 


DOE/NBM-7007409 
Tillamook 


County 
DE87007409/GAR 


DOE/NBM-7007411 
§ee7007411/GAR 743,152 PC A03/MF AO1 
DOE/NBM-7007676 


Roles of — ity: Glassmaking. 
DE87007676/ 


743,155 PC A02/MF A01 
DOE/NBM-7007677 


eg Sete Cee ! 
0DE87007677/ 743, PC A02/MF A01 

DOE/NBM-7008259 
Electrochemical Studies in Molten Fluorides and Other Ha- 
See ee SUES, AS 1966 Through March 31, 
? 742,748 PC A02/MF A01 


744,290 PC A02/MF A01 
DOE/NE/32118-T1 


Spin Tests of Models of the GPHS (General Purpose Heat 
Source) Module: Test Report. 
744,371 PC A02/MF A01 


Uni- 
wy bee a 
esting. 57 March 1964: Test Summary 


Document. 
0DE87004860/GAR 744,373 PC AQ3/MF A01 
DOE/NE/44352-T2 
’ Participation in the US Department of Ener- 
as Project: Final 
87007754/GAR 744,035 A09/MF A01 
DOE/NE/44507-3 
Activities of yh New York State Geological pe a 
Repository Project 


Department of st Eneroy 1984-1986: Final 
DE87008362/GAR 744,041 


DOE/NV/10322-12 


A07/MF A01 


yg Investigations) 
Histories: UE-29A No. 1, UE-29A No. 2 
744,036 PC E05/MF A01 


— (Nevada ae Waste Storage Investigations) 
, UE-25B No. 1 , 
DE870077 '8/GAR 


DOE/NV/10354-T1 
Evaluations and Use of Saturation index Values to Predict 


744,037 PC E07/MF E03 


Scale Formation: Annual 
DE87006798/GAR 


DOE/OR/00033-T255 
Magnetic Fusion Energy eee Ree ~~ a 
Summary of aan Activities for Year 1985. 
0E87004882/' 743,996 PC A07/MF A01 
DOE/OR/00033-T285 
Fusion Energy 
sional 
DE87006350/GAR 
DOE/PC/42302-TS 
Use of Surfactants in Fine 
0DE87006831/GAR 
ee oy 
phe Final ont Part 3, coe he - under Oxidizing 
and Reducing Conditions. 
0E87004287/GAR 743,164 PC AO7/MF A01 


743,571 PC A03 


Research Program and Profes- 
Program: FY 1986 Annual 
744,002 WF A01 


Coal Dewatering: Volume 1. 
743,203 PC AOQ7/MF A01 


DOE/PC/60036-14 
of Coal: Technical Progress 


743,170 PC AQ2/MF A01 


Fluid Extraction 
12/1/86-2/28/87. 
87007383/GAR 


DOE/PC/608 13-14 
Hydrotreatment Catalyst Activity Enhancement: Quarterly 
SS ee eres ey Wee we any 
DE87006 743,168 PC A02/MF A01 
DOE/PC/70018-34 
Process Solvent Characterization and 
; ae * Report, July 1, 1986 
08 7007857/GAR ; 743,173 PC A04/MF A01 
DOE/PC/70753-T10 


eS ee Lng > ary report ie for the Period December 1, 
DESrOOrece/GAR 5 "543, 171 PC A02/MF A01 

DOE/PC/70771-TS 
Kinetics of 
Seeroostosr 

DOE/PC/70782-8 
Electron 
ENDOR 


and Sulfur Reactions in Combustion 
Report No. 7. 
743,201 PC A06/MF A01 
of Coal Molecular 4 by 
Technical ; 
DE87008374. 743,227 PC AQ2/MF A01 
DOE/PC/70782-11 


a ee, 


Deerooese0/GAn 
DOE/PC/70787-T9 


of Coal Molecular Structure by 
Double Resonance): Quarterly 


742,749 PC A02/MF A01 


Novel Liquefaction Solvent H sub 2 Ag sub 2 S Quarterly 
nee No. 10, No. 10, 12-18-06 Trough & 
87008700/GAR 143, 182. "PC A02/MF A01 
DOE/PC/70787-T10 


Reval ieeineies Sete he 2 ON ab 8 & Quarterly 
ead 9, 9-15-86 Through 12-1 
DE87008699/GAR oan 169 PC A02/MF A01 
DOE/PC/70798-T6 


pany FAR Reactivity of US 


DE86015845/GAR 743,193 PC AQ3/MF A01 
DOE/PC/70801-T 10 

Thermodynamic Properties for Supercritical Coal Conver- 
sion: Progress Report, 1/1/87-3/31/87. 
0E87008186/GAR 743,174 PC A02/MF A01 


987. 
743,210 PC A03/MF A01 


in Coal ay me : 
April 16, 1985 to Sep- 
Oee7007" S/GAR 743,169 PC A02/MF A01 
DOE/PC/70815-TS 
Kinetics of Coal Combustion: Eighth 
0E87007839/GAR 743,212 
DOE/PC/7 1504-7 
Operation and Maintenance of Energy Technolo- 
gy Center, Combustion Test F lity, Phtsburghe 
; Quarterly Technical Progress , 1986 
743,228 PC A06/MF A01 


A03/MF A01 


Sane Say Slurry Phase Process Variations: 
HL ee eeer*. 1987 to March 31, 1987. 
}7008302/GAR 743,175 PC (A02/MF A01 
DOE/PC/80502-T4 


16, 1986-December 15, 1986. 
/GAR 743,167 PC A03/MF A01 
DOE/PC/80510-6 
Liquid 
1986-March 15, 1987. 
DE87008185/GAR 
DOE/PC/80528-T7 


istry for Coal Analysis: 
for Period of December 16, 


743,224 PC A0Q2/MF A01 


Combustion of Coal Particles: 
No. 6, December 16, 1986 to March 15, 1987. 
'7007866/GAR 743,213 PC AQ3/MF A01 
DOE/PC/80752-T7 
Detailed Model for Practical Coal Furnaces and 
Gasifiers: Quarterly eee Prmeene Cane a. 7 for the 
iod 1 November 1986 to 31 January 198 
DE87006399/GAR 743,166 PC AOA/ME AO1 
DOE/PC/80910-6 
je EO wong yy Crosslinking Reactions 
Coal Liquefaction: Sixth Guatntty Report ton'the Poted De. 
cember 1, 1986 to February 28, 1987. 
DE87008386/GAR 743,177 PC AQ3/MF A01 
DOE/PC/81008-T7 
| ent gy eh bd ty by 
Progress Report, October- 


ee Saas Technical 
December 1 


DOE/SF/11950-T3 


0E87007682/GAR 
DOE/PC/81210-T14 
Development and Demonstration of a Static Tube Flotation 
System for Producing Superciean Coal: 6TH Quarterly 
743,221 PC A02/MF A01 


742,675 PC A02/MF A01 


Technical 
0E87008057 / 
DOE/PC/81520-T1 


30, 1986. 
743,196 PC AQ2/MF A01 


Catalyst Accessibility in High Volatile Bituminous Coal: 

Dee 70080017 GA 

DES 1/GAR 743,216 PC AQ2/MF A01 
DOE/PC/90504-T2 


Configurational Diffusion of Coal Macromolecules: Quarterly 
aT oT alae 1986 to March 15, 1987. 
743,207 PC AOQ2/MF AO1 
SS ae 
of Coal and Their Role in Coal Benefi- 
Progress Report, 15 December 1986 to 


743,219 PC A0Q2/MF A01 
Pressure Separation Processes: 


742,743 PC AOQ2/MF A01 
DOE/PC/90519-T1 
Electrochemical Characterization and Derivatization of Coal: 
ba Progress Report, December 15, 1986-March 15, 
0E87006751/GAR 743,202 PC A03/MF A01 
DOE/PC/90521-T2 
Role of Porosity in Supercritical Fluid Extraction of Coal: 
Technical Report. 
DE87008300 743,225 PC A0Q2/MF A01 
DOE/PC/90533-2 
Deactivation by at of iron Catalysts for indirect -) ~ 
comber 16,1905 March 18, Fe 
jy to March 15, 1 
43,178 PC A02/MF A01 
Pian esse oy 
and Vibrated Chute Feeders for Particulate Materi- 
pr Technical Report for the Period 12/1/86 to 
DE87007398/GAR 743,550 PC A02/MF A01 
DOE/PC/90959-T1 
in Granular Material: 


eee oe Quarery Progress Report 1 Virerarat/er 


PC A02/MF A01 
Pe rn ry 
Concentration Polymodal Multiphase 
0E87008417/ 743,229 PC A02/MF A01 
DOE/PC/91404-T3 
Research Needs and Data Acquisition to Apply US Tech- 
a to Foreign Coals: Quarterly Report, January-March 
a mm 743,206 PC A04/MF A01 


the IEA (international Energy Agency) Crisis- 
"esac eA to Better Serve Member Country In- 


Desvo0s2"3/GAR 


DOE/RA/50150-23 
we pay BALL A. DN, 4 
enon ter Posse damony 1% 1900-June 30, 1088. 
Be87008018/GAR 
DOE/RA/50307-T1 
} my a San Bernardino County (Valley Area): 
OES 110/GAR 743,223 PC A03/MF A01 
DOE/RA/50659-T1 
Computer Aided Restoration of the Large Electric Power 
pd Ay 
'7007755/GAR 743,121 PC AOS 
DOE/S-0055 
Report of the Technical Panel on Magnetic Fusion of the 


beeios1ss GAR _ 


744,000 PC A04/MF A01 
DOE/SF/11950-T1 


Research on the Control of Active Solar Space Condition- 


Obe70077 M6/GAR 743,303 MF AO1 


DOE/SF/11950-T2 
Research on the Control of Active Solar Space Condition- 


Obs7007745/GAR . 743,302 PC A02 


DOE/SF/11950-T3 
Rengmah on Ro Coed at Auten Site Gpane Contiien 


e7007742 743,900 PC AO4 
October 1, 1987 OR-29 


743,197 PC A03/MF A01 


743,132 PC A02 
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DOE/SF/11950-T4 
ER > SeSree 6 tn Oly Qa Saga 


Obs wTaS/GAR 743,301 WF AO1 

DOE/SF/11950-T6 
pee @ te uae t te oe ee. 
falidation: Final 


Repo Volurne 2, Experimental c 
7007941/GAR 743,307 PC AQ6/MF A01 


DOE/SR/14014-3 
Solubility Products and Thermodynamic Functions for the 
Lanthanon Fluoride Water-Systems: Technical Progress 
'7007878/GAR 742,740 PC A02/MF A01 
DOE/SW/MT-87/020 
Evaluation of Uranium Resources and Economic Analysis 


-193637/GAR 743,281 CP T02 
DOE/SW/MT-87/028 


and Mine Costing Model (RAMC86). 


Resource Allocation 
P887-197216/GAR 743,965 CP T02 
DOE/SW/MT-87/030 


Short-Term Coa! Analysis System (SCOAL86C). 
PB87-197174/GAR 743,238 CP T02 


DOE/SW/MT-87/031 
Evaluation System $86). 
hye CP To2 


World ees Nuclear 
PB87-197190/GAR 
DOE/SW/MT-87/032 
Gas Modeling System (GAMS86). 
Pas? 197208/GAR 
DOE/SW/MT-87/033 


National Utility Financial Statement 
PB87-197091/GAR 


DOE/SW/MT-87/034 


international Coal Trade Model (ICTM86). 
PB87-196861/GAR 


yas 87/035 


Peer. 196089 GAR 


DOE/SW/MT-87/036 
Production of Onshore Lower-48 Oil and Gas Model 


-196846/GAR 743,964 CP T02 
DOE/SW/MT-87/037 
Short-Term Coal Analysis System (SCOAL86A). 
PB87-197166/GAR 743,237 CP T02 
DOE/TIC-4584-R7 
Data Base: Subject Categories and Scope: A Refer- 
ence . 
0E87005547/GAR 743,480 PC A04/MF A01 
DOE-TR-7007921 
Alternative Waste Techniques for Spent Nu- 
clear Fuel: Final Report: of — Leach- 
rg br at 200 deg C and Investigation of the Influence of 
pe87007ee1/ 744,040 PC AOS/MF A01 
DOl/DF/MT-87/004 
page Average Digital Elevation Model of Costa 
PB87-194486/GAR 743,881 CP T02 
DOI/DF/MT-87/005 


743,239 CP T02 


Model (NUFS86). 
743,149 CP T02 


743,236 CP T02 


743,125 Via 125 CP To2 


Coastline and Border of Costa Rica. 
'7-193652/GAR 743,880 CP T02 


DOT/FAA/AM-87/3 
Tolerance by Unacclimated Beagle Dogs to Freezing and 
Sicrecong tarecaree 
AD-A181 /7/GAR 743,782 PC AQ2/MF AO1 
DOT/FAA/AM-87/4 
Survey of Aviation Business 
of FAA (Federal Aviation 
spectors. 
AD-A181 369/0/GAR 
DOT/FAA/CT-86/40 
Aircraft Electromagnetic Compatibility. Final Report, 
tember 1985-June 1987. _ 
N87-23856/4/GAR 742,014 PC AOQ7/MF A01 
DOT/FAA/PM-85/29 
Traffic Alert and Collision Avoidance System (TCAS) Sur- 
veillance Performance in 
AD-A181 349/2/GAR 742,003 PC A06/MF A01 
DOT/FAA/PM-86/39-VOL-2 
Criteria for Concrete in Civil 
ments. Volume 2. Evaluation of “Rubber 
AD-A181 433/4/GAR 
DOT/FAA/PM-87/4 
Performance of Cracked and Seated Rigid Airport Pave- 
ments. 
AD-A181 622/2/GAR 744,536 PC AQS/MF A01 
DOT-HS-806 704 


Per dati Facts, Myths and Fictions. 
/GAR 744,554 PC A03/MF A01 
DOT-HS-807-1 


Evaluation of . and Community Alcohol 
Breath Aion! Testing” Program Enleciweness, 


and T 
744,556 PC A06/MF A01 


PBGT-207551/GAR 
OR-30 VOL. 87, No. 19 


1986: Their Views 
) Airworthiness In- 


744,551 PC A03/MF A01 


Pave- 
742,789 PC A11/MF AO1 


DP-1740 


of Tritium-Charged 304L Stainiess Steel. 

e57008854/GAR 744,058 PC A02/MF A01 

OPST-87-203 
Program for Hydrogen Diffusion: Example 

Problems : 

DE87007515/GAR 744,060 PC Al4 
DREA-TC-87/306 

ee San os Sines ond Gaphy f Ge Ry 

AD-A181 739/4/GAR 743,000 PC A04/MF A01 
DRIC-BR-96 168 

ton in Fs Using Ulvesonec Techniques. sn 


AD AIST er 597/6/ PC A06/MF A01 
DRIC-BR- 101672 

Automaticity and the Capture of Attention by a Peripheral 

AD-A181 282. 5/GAR 742,544 PC A02/MF A01 
DS-620141310 

Integrated information Support Sept Coe £2. Volume 5. 

Common Data Mode! Subsystem. Part 26. Distributed Re- 

oars 710/5/GAR a498 PC A03/MF A01 
DS-620141320 

Integrated Information Support ~~} a mS Volume 5. 

pag me Data Model S Data Aggrega- 

ADAS 181 711/3/GAR 
OT-87/122 

Interferometre de Phase 


dans 
we te Troma 4 
744,270 


" 743,479 PC A03/MF A01 
Thermique 
> E04/MF E04 


ornenDc/ SMe 4-2 
Micromechanisms of Fracture and Crack Arrest in Two 


AOATS! Soa/S/GAR 743,566 PC A14/MF A01 
DTNSRDC/SPD- 1225-01 


Submerged Bodies. 
744,087 PC A03/MF A01 


Surface Waves 
AD-A181 575/2/GAR 
DTNSRDC-86/051-VOL-1 

i of Appendage-Flat Plate Junc- 


Experimental 
tion Flow. Volume 1. . 
744,223 PC A04/MF A01 


ona 81 386/4/GAR 


a oThSGaR 


Coupled Aerodynamic and Acoustical Predictions for Turbo- 
Ne}-23596/2/GAR 741,959 PC A02/MF A01 


E-3142 
Experimental Evaluation of Honeycomb/Screen yo 
tions and Short Contraction Section for NASA 


with Gallium Halides; 
ye and Onanic tar Study of the Denes 
742,693 PC A03/MF A01 


chines. 

N87-23936/4/GAR 
E-3186 

Three-Step Labyrinth Seal for High-Performance Turboma- 

N87-23921/6/GAR 742,841 PC AOQ4/MF A01 
E-3313 


ing Layer Subject to F 
Nor 2088/1 /Gan 
E-3364 


742,846 PC A0S/MF A01 


of a Temporally Evolving 
"744,296 PC A02/MF A01 


oo Coie: an Upwind Based 
TVD (Total Vari 
N87-24132/9/GAR bay “PC A03/MF A01 
E-3372 
Computation of See Airfoil Tempera- 
tures by Two Methods and i with High Heat Flux 
N87-23934/9/GAR 742,845 PC A02/MF A01 
E-3415 
identification of Structural interface Characteristics Using 
Component Mode 1S. 
N87-24006/5/GAR 744,506 PC A02/MF A01 
E-3449 
Sputessteien Trigger Control System for Flow Visualiza- 
Nev 23902/6/GAR 742,855 PC A02/MF A01 
E-3473 
Design, ay no eg LD. and Ly t+. of Shuttie/Centaur G-Prime 
/7/ esr 463 PC A03/MF A01 
Nor esees/ 7/048 
E-3474 


~e v in a Closed-Loop Wind Tunnel. 
N87-23591/7/GAR 742,019 PC A02/MF AG1 
E-3529 
Electrochemical Performance and Transport Properties of a 
Nafion Membrane in a Hydrogen-Bromine Cell Environment. 


N87-23718/6/GAR 
E-3530 
Speculations on Future Opportunities to Evolve Brayton 


my 9) Aboard the Space Station. 
N87-23674/1/GAR 744,462 PC A03/MF A01 
a 


742,751 PC A03/MF A01 


a Sa et oe 


Emerging Apical Space Communicators 742,895 PC ‘A02) ME A01 


E-3552 

nay ay on Dynamic Stiffness and Damping of Tapered 

Nar. B08t/4/GAR 743,522 PC A02/MF AO1 
E-3563 

Fluoride Salts and yy ~4 ttatite for Thermal os 

—— Applications in emperature Range 

1400 

N87-24026/3/GAR 743,277 PC AOQ2/MF A01 
E-3571 

T55-L-712 Turbine Engine Compressor Housing Refurbish- 

ment ! 

N87-23729/3/GAR 742,840 PC A02/MF A01 
E-3587 


impact Damped Harmonic Oscillator in Free 
N87-23978/6/GAR 744,359 PC 


E-3588 
Study of Schwarz Converters for Nuclear Powered Space- 


craft. 

N87-23903/4/GAR 742,848 PC A02/MF AO1 
E-3599 

table Liquid immiscibility. 

N87-23750/9/GAR 743,533 PC A02/MF A01 
E-3609 

In-Situ Analysis of 

N87-23693/1/GAR 
E-3614 

Reactivation Study for NASA (National Aeronautics and 

Space Administration) Lewis Research Center's Hypersonic 


742,048 PC A02/MF A01 


/MF A01 


Decomposition Products. 
742,883 PC A02/MF A01 


Tunnel Facility. 
N87-23664/2/GAR 
E-3620 


Issues in Space 
N87-23901/8/GAR 


E-3629 


Control Considerations for High F , Resonant, 

Power Equipment Used in Large Systems. 

N87-23690/7/ 744,465 PC A02/MF A01 
—— 


est Resuits of a 60 Volt Bipolar Nickel-Hydrogen py 
Nev. 24029/7/GAR 743,104 PC A02/MF A01 
E-3632 


Application of Scanning Acoustic Microscopy to Advanced 

Structural Ceramics. 

N87-23987/7/GAR 743,534 PC A02/MF A01 
E-3636 

Environmental 


Temperature Low 
N87-24007/3/GAR 


E-3641 
Nuclear Powered Mars Cargo Transport Mission Utilizing 


N87-23692/3/ 742,847 PC A03/MF A01 
E-3645 


Low Power Arcjet Thruster Pulse ignition. 
N87-23691 [GAR 742,816 PC A03/MF A01 
E-3647 
Liner Cooling Research at NASA (National Aeronautics and 
N87-23624/6/GAR 742,837 PC A02/MF A01 
E-3657 
Preliminary Performance Characterizations of an Engineer- 
ing Model Multipropeliant Resistojet for Space Station Ap- 
Rie7-29821/8/GAR 742,884 PC AQ2/MF A01 
E-3659 
aan Through-Flow Turbofan for High Mach Propul- 
N87. 23626/1/GAR 742,839 PC A02/MF A01 
E-3660 
Performance of Two 10-Lb/Sec Centrifugal Compressors 
with Different Premade and Shroud Thicknesses Operating 
- a sees . 
8/GAR 742,836 PC A02/MF A01 
oan 
Method for the Determination of the Three-Dimensional 
pecbefow 
7-23625/3/GAR 742,838 PC A03/MF A01 
ED-91/54 
Improving Fuel Usage in an Aluminium Reverberatory Melt. 
ig Furnace by Using High Velocy Heavy Fuel Ot Burers 
DE87791004/GAR 743,308 PC A02/MF A01 


Research and T 
744,503 PC A02 Ao1 


of 316 Stainless Steel in High 
Fatigue. 
743,564 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ED-92/138 
Lighting Control with Personne! input Facility. 

Final Report. 

DE87751845/GAR 742,613 PC A02/MF A01 
ED-97/175 

Optimisation of Energy Utilisation on Ladle Pre-Heating and 

Drying Systems in an Electric Arc Melting Shop. Final 

5e87751842/GAR 743,563 PC A03/MF A01 
ED-102/81 

Use of Recune Pete & with a Carbon Content Shale Clay to 

in Srekraling Final Report. 

Desv7s1e4s/GAR 743,532 PC A02/MF A01 

EE-8605 


ieee yy , 
742,990 PC MF AO1 


Annual Report, Fiscal Year 1985. 
744,001 PC A06/MF A01 


ing Waveforms 
AD-A181 378/1/GAR 
EGG-2481 
Fusion Safety 
0DE87006196/ 
EGG- 10282-2149 
Estimation of San Cy Kit Fox Pop- 
Naval Petroleum Reserve No. 1, Kern 


743,972 PC A03/MF A01 


Capture-Recapture 
ulation Size on Naval 
bee7dosos2/GAR 
EMG-4-87 


Export Markets for U.S. Grain and Products, 
PB87-193801/GAR 


ENST-86C001 


April 1987. 
742,638 PC AQ3/MF A01 


Colored Stochastic 
N87-24111/3/GAR 
ENST-86D004 


742,986 PC A02/MF A01 

Perception and Analysis of a. 
N87-24086/7/GAR 742,587 PC /MF AO1 

EOARD-TR-87-4 


Studies of Electro-Optical Attenuation in the Vicinity of 
AD-A181 570/3/GAR 742,495 PC A06/MF A01 
EPA/DF/DK-87/029 
National Surface Water Survey: Eastern Lake Survey, 
Phase 1 (ELS-1), a ee 
PB87-193330/GAR 743,948 CP DOS 
i 
Water Survey: Eastern Lake Survey, 
1984 (SAS Export Data Tape). 


Surface 
Prose 1 (LS 1 
193306/ 743,945 CP TO03 


PB87-1 
am oe ay 
Water Survey: Eastern Lake Survey, 
1984 (SAS Data Tape). 
743,944 CP T03 


Surface 

Preset 1 (ELS-1), 

PB87-193298/ 
EPA/DF/MT-87/025 

National Surface Water — Eastern Lake Survey, 

Phase | (ELS-1), 1984 (EBCDIC Tape). 

PB87-193314/ 743,946 CP T03 
pr neon ganna 


later Survey: 
Preset ash 1904 i Ti 
es ( a (ASCII Tape). 


erareeDernaea 


Eastern Lake Survey, 


743,947 CP T03 
Communication: A Guide 
to Selected 
PB87-203402/GAR 743,433 PC A06/MF A01 
EPA/ROD/RO1-86/016 
j= ang he EK Dg Tinkham 
pm phn ar New Hampshire, 1986. 
188389/GAR 743,380 PC A06/MF A01 
EPA/ROD/R04-86/016 
Record of Decision (EPA Region 4): Pioneer 
Sand , Wi . orice, September 1986. 
PB87-1 '7/GAR 743,381 PC A0S/MF A01 
EPA/ROD/RO05-86/031 


° 
PB87-190054/GAR 
EPA/ROD/RO05-86/044 

Superfund Record of Decision (EPA nae | 5): Arrowhead 
PB87-189437/GAR 743,382 PC A0S/MF A01 
rt et 


ee > oe 6): Sikes Dis- 
pans Pe. So 3 


743,383 PC A04/MF A01 
gg wo ey 
Superfund Record of Decision (EPA 8): 
a Colorado (Second Second Remeckad Achon Action), = 
peer. 190070/GAR 
EPA/230/05-83/001 
Comparison of Alternative Approaches Estimating 
— and Related Benefits of Water Guaee Improve- 
PS87-198677/GAR 744,564 PC A13/MF AO1 
EPA/340/1-86/007 
Pilot to Demonstrate the tomy a State Con- 
tinuous Emission Monitoring System (CEMS) Regulatory 
-208658/ 743,333 PC A03/MF A01 
EPA/450/4-84/007N 
Locating and 
ychiorinated 


743,393 PC A03/MF A01 


743,364 PC A03/MF A01 


eee 


PB87-209540/GAR 
EPA/450/4-87/011 
of the Urban Airshed Model to the New York 


Area, 
PB87-201422/GAR 743,328 PC A11/MF A01 

EPA/450/4-87/012 
Example Modeling to Illustrate SIP implementation 
py ne oe a for the PM(10) nanos (National Ambi- 
PB87-205191/GAR 743,331 PC AQ7/MF A01 

yo 


743,337 PC AQS/MF A01 


Radiation Protection Guidance for Occupational Ex- 
to Comments. 


pau, Reapers 1 743,780 PC A10/MF A01 
EPA/520/1-86/010 
od Rule for ane Emissions from Licensed Uranium 


peeT-20. Svan 743,366 PC A11/MF A01 
EPA/520/ 1-86/017 
Fate and Bioaccumulation of Soil-Associated Low-Level 
Radioactivity Following Disposal into a 
PB87- /GAR 743,365 PC A0B/MF A01 
EPA/530/SW-87/017 
Concentration Limit Guidance. Part 1. ACL Policy 


and Information 
PB87-206165/GAR 743,423 PC A07/MF A01 
EPA/540/9-86/ 139 
Division Standard Evaluation Procedure - 


Avian ——— Test, 
PB87-209177/GAR 743,985 PC A02/MF A01 
EPA/5S40/9-87/137 


Division Standard Evaluation Procedure - 
Toxicity Tests, 
743,984 PC A02/MF A01 


Fish Life-Cycle 

PB87-209169/GAR 
EPA/540/09-87/197 

Report on the Status of Chemicals in the Special Review 

Program, Registration Standards 


Program, and Data Call-in 
Posy 208385/GAR 743,352 PC A06/MF A01 
anand ~ 


Evaluation: Wate an wee ly en ae = Testng 
|. Marine/Estuarine Ay A Fish and Inverte- 
brates (Addendum 2 on 
PB87-207700/GAR 743, PC A04/MF A01 
EPA/540/9-87/199 
a, Subdivision O, 
—_ of the Residue: 
PC A02/MF A01 


Pesticide Assessment 
Seoas tadtondon's on Ua he Data 
on 
PB87-208641/GAR 743, 
Guidelines, Subdivision N, Chemistry: 
a Field Dissipation Studies 
743,343 PC A02/MF A01 


Eastern Lake Survey, 


Paso (ELS), 1004 (SAS Export Data Taps). cp Tes 


PB87-193306. 
ee 
National Surface Water Survey: 
LSs- 984 i Ti 
PBsr 199902 oss VaR s cneneaned 
EPA/600/4-86/007F 
Water : Eastern Lake Survey, 
984 (EBCDIC Tape). 
743,946 CP TO3 


Eastern Lake Survey, 
743,947 CP T03 


National Surface 
Phase | (ELS-1), 1 
PB87-193314/ 
ype oll 
National Surface Water Survey: Eastern Lake Survey, 
Phase 1 ELS) 1984 (SAS Data Tape). 
PB87-193298. 743,944 CP TO3 
ae 
- = ros thor thoes — Lake Survey, 
Microcomputers). 
PB87-1 Page 1 ELS) an 743,948 CP DOS 
EPA/600/4-87/016 
Survey of Vendors of External Petroleum Leak Monitoring 
Devices for Use with Tanks. 
PB87-212346/GAR 742,819 PC A07/MF A01 
eae 
Seu Transport of Leaking Un- 
'7-201521/ 743,410 PC AQS/MF A01 
EPA/600/7-87/017 
of Methanol in " 
pony ey RY Retrigerated Conditioning 
PB87-208708/GAR 743,189 PC A06/MF A01 
EPA/600/9-87/011 
PIC (Products of incomplete Combustion) Analysis Meth- 
PB87-208955/GAR 743,385 PC A23/MF A01 
EPA/600/D-87/195 


of Pesticides on Ground Water Contamination, 
'7-199592/GAR 7433 351 PC A02/MF A01 
EPA/600/D-87/198 


Analysis of Diffusion Field Experiments, 


EPA/600/J-87/044 


PB87-203279/GAR 
EPA/600/D-87/202 

Computers in the Water Industry: impact on the Regulatory 

PB87-203295/GAR 742,786 PC A02/MF A01 


742,463 PC A04/MF A01 


743,415 PC A03/MF A01 


Relationship of Late Positive ERPs (Event-Related Poten- 
tials), and Lead Absorption in Socioecono- 
PB87-202909/' 742,554 PC A02/MF A01 
EPA/600/D-67/208 

in Salmonella of Hazardous Wastes and Urine 


743,432 PC A03/MF A01 


743,344 PC AQ2/MF A01 


and Aldehyde Composition in 
PEST DDDOST/GAR 943998 PC noe Abi 
EPA/600/J-85/491 
Pesticide Poisonings Reported by Florida Citrus Field- 
PB87-201984/GAR 743,763 PC A03/MF A01 
EPA/600/J-86/353 
Characteristics of individual Particles at a Rural Site in the 
Eastern United States. 


PB87-196119/GAR 743,326 PC A02/MF A01 
EPA/600/J-86/373 
Well Construction and Purging Effects on Ground-Water 


PB8)-203360/GAR 742,787 PC A02/MF A01 
EPA/600/J-86/374 
intraspecific Differences 
Exposed to Ultraviolet-B 
Field Conditions. 
PB87-203139/GAR 
EPA/600/J-86/375 
Amsacrine 
\7-203147/GAR 
EPA/600/ J-86/376 
of Aromatase 
thetase) by Derivatives of 
PB87-203154/GAR 
EPA/600/J-86/378 
= AF Somme saaane Radiation on the 


by vs eld Field-Grown Soybean. 
Poor eieeee 742,064 PC A0Q2/MF A01 
EPA/600/J-87/026 
Response of Asthmatics to Sulfur Dioxide Expo- 
sure Continuous and Intermittent Exercise. 
PB87-198487/GAR 743,340 PC A0Q2/MF AO1 


in Growth and Yield of Soybean 
Radiation under Greenhouse and 
742,062 PC A02/MF A01 


Damage 
PC A02/MF A01 


Transformation and 
in C3H/10T(1/2) Clone 8 Cells. 
743,689 


) Piece Neae angen Gp 
743,664 PC A02/MF A01 


743,417 PC A02/MF A01 
EPA/600/J-87/036 


Effects of Elevated Ammonia Levels on the Fingernail 
Clam, ‘Musculium transversum’, in Outdoor Experimental 
PB87-203345/GAR 743,418 PC AOQ2/MF A01 
EPA/600/ J-87/038 

Seasonal Toxicity of Ammonia to Five Fish and Nine Inver- 


PB87-; /GAR 743,416 PC A02/MF AO1 
EPA/600/J-87/039 
Alteration of Immune Function in Mice Following Carcino- 


B87-203378/GAR 743,810 PC A02/MF A01 
EPA/600/J-87/040 
Detection of a Microbial Consortium, 
by Use of Phospholipid Fatty Aces an B 
Aerobic Hydrocarbon Degrading Soll 


Enriched with 

PB87-203386/GAR 
EPA/600/ J-87/041 

Fluorometric Determination of Hydrogen Peroxide in 

Groundwater. 

PB87-203436/GAR 743,951 PC A02/MF A01 
EPA/600/ J-87/043 

Soil Air Cubes Dioxide Concentrations in a New England 

‘ir Forests. 

Pber-203165/GAR 743,990 PC A02/MF A01 

EPA/600/J-87/044 


Evaluation of Sorbents and Additives for Dry SO2 (Sulfur 
Dioxide) Removal Version). 
PB87-203170/ 743,330 PC A02/MF A01 


October 1,1987 OR-31 


743,419 PC AQ2/MF A01 
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EPA/600/J-87/046 


Laboratory Analysis of -Corona ey \ 
PB87-203105/GAR 743,329 A02/MF A01 
EPA/600/ J-87/054 


New Method to Determine ‘Giardia’ Cyst Vi 
Se Fluorescein Diacetate and Propidium 
with Animal Infectivity. 
P887-203352/GAR 

EPA/600/J-87/061 
Se © 6p Mees Cea Fish ‘Rivulus marmora- 


Pee? 21 yeah Meas PC PC A02/MF A01 


: Correla- 
Staining 


743,815 PC A02/MF A01 


743,270 PC A04/MF A01 


Mutual Solubilities and Vapor Pressures for Binary and Ter- 


De7000008 GAA — 742,742 PC A03/MF A01 
EPRI-NP-4970 


DEBv0080S5/GAR 744048 PC AOS/MF AO1 


ER-101E2240 
Antenna Location Survey Report for the AN/ALQ-156 and 
AN/ALQ-162 


AD-A181 539/8/GAR 743,002 PC A99/MF A01 
ERIM-189400-21-L 

i Stress in Canadian 

ield Lakes. August 1, 1986. 

N87-24032/1/ 743,324 PC A0Q2/MF A01 
ERIM-198400-19-L 

Characterization of Acid Rain Stress in Canadian 

4 Lakes. Progress Report, August 1, 1985-February 1, 

N87-24031/3/GAR 743,323 PC A02/MF A01 

ESA-18900-343 


Experimental Study of Gas Use to Improve the Limestone 
Process for S02 Control on Utility Boilers. 
743,336 PC AOQ4/MF A01 


/0/ 742,941 
ESD-TR-86-214 


eine 6 Charting ts Hat Gonmetep of Citewe 


ADAG! 293/2/GAR 742,940 PC A02/MF A01 
ESD-TR-86-217 


Software Sat Environments. 
AD-A181 742/8/GAR 


742.951 PC AOQ2/MF A01 
ESD-TR-86-219 
Architecture for intelligent Assistance in Software Develop- 


ment. 
AD-A181 743/6/GAR 742,952 PC A02/MF A01 
ESD-TR-87-019 


Speech Transformations Based on a Sinusoidal Represen- 


tation. 
AD-A181 757/6/GAR 742,915 PC A02/MF A01 
ESD-TR-87-020 


PC A02/MF A01 


Supplemental ~~" interconnects by Laser Direct Writ- 

Baton 264/3/GAR 748 O78 PC A02/MF A01 
ESD-TR-87-021 

A \ Cue oe A fe) -— 

AD Ate! ToruGn” 1/GAR 
ESD-TR-87-027 

Reprint; Efficient Side Lobe Suppression of Laser Diode 

AD-A181 792/3/GAR 744,251 PC AQ2/MF A01 
ESD-TR-87-105 


| Seeeen 
744,250 Po Aga ME A02/MF AO1 


Summary of Technical 
AD-A181 701/4/GAR 
ESD-TR-87-106 


742,947 PC A04/MF A01 
Distributed 
AD-A181 853/3/ 
ESD-TR-87-107 


Technology . 
GAR pay PC A02/MF A01 
User 


interface Technology , 
AD-A181 852/5/GAR 42,954 PC AO4/MF A01 
ETN-67-99588 


Activities Report in Plasma Physics. Annual Report, Decem- 


ber 31, 1985. 
N87-24199/8/GAR 744,305 PC AQ7/MF A01 
ETN-87-99665 
Bilanz der Foerderung von 
1986) (Results of the Encouragement of Basic 
(1982-1986)). 
N87-24228/5/GAR 
ETN-87-99668 


Ergebnisse der Fachlichen Untersuchung von Unfaelien bei 
Dem Betriebd Deutscher Luftfahrzeuge im in- und Ausiand 
ute Ssmsantashe attibusmee un Utand Pease of 
the Specialized investigation of Accidents German 
Aircraft at Home and Abroad, and with Foreign Ai at 
Home). Annual Report, 1983. 


OR-32 VOL. 87, No. 19 


(1982- 


741,935 PC AQ6/MF A01 


744,553 PC A06/MF A01 


al Collider Spp (-) 
Tov Guaty of Taw 
PIP) Colider for the 


Programs of 
jon to Inter- 
743,325 PC A03/MF A01 

EUR-10191-EN 
oo of the Community's Primary Mineral Raw Materi- 
743,973 PC E05/MF E05 


Model, 
P687-201117/GAR 
FAA-APO-67-7 
and Airway Costs: Allocation and Recovery in the 


AD AISI 628/9/GAR 744,537 PC A04/MF A01 
FAA-APO-87-8 

Terminal Area Forecasts, Fiscal Years 1987-2000. 

AD-A181 503/4/GAR 744,534 PC A22/MF A01 
FC-5-87 


World Cotton Situation, May 1987. 
PB87-193827/GAR 


FDA/CDRH-87/44 
ee Sea Cpe 250" 


Pee? 20088 200888 /GAR 743,793 PC A04/MF A01 
FDA/SW/DK-87/004 


743,950 PC A08/MF A01 


742,055 PC A02/MF A01 


COUP a ter Ulronomoune Assessment Projection System 
( pee 
741,911 CP D989 


PB87-1 gove3) GAR 
FDA/SW/DK-87/004A 


Assessment Projection System 
741,912 PC A02/MF A01 


Comprehensive 
CRAPS). User's Guide. 
'7-193645/GAR 


yr nse 
ehicle Treatments, impacts, 


as Spares vous 2 


FHWA/PA-86/044 + 84-21 


cr 
744,567 PC A09/MF A01 


AD-A181 454/0/GAR 
FNAL/C-87/21 

— (Advanced Computer Program) Multiprocessor System 

587006275/GAR 744,375 PC A02 
FNAL/C-87/22 

Software for the ACP (Advanced Computer Program) Multi- 


Bes7006412/GAR 
FNAL/PUB-87/25-A 
Vacuum Energy of M sup 4 X S/sup M/ X S/sup N/ in 


Even Dimensions. 
0DE87007046/GAR 744,403 PC A03 
FNAL/PUB-87/30-A 


Cosmic String Induced Peculiar Velocities. 
DE87007045/GAR 742,254 PC A02/MF A01 


FRS/DF/MT-87/011 


Flow of Funds Accounts 
PB87-906700/GAR 


FSGTR/INT-219 
Plants of the Seven Devils Mountains of idaho--An Anno- 
tated Checklist. 
PB87-205209/GAR 743,665 PC A08/MF A01 
FSGTR/INT-225 
Decaying Organic Materials and Soil Quality in the Inland 
Northwest: A Management ity. 
PB87-205100/GAR 743, 
FSGTR-PNW-113 
influence of Forest and Rangeland Management on Anad- 
pape Fish Habitat in Western North America. Processing 
PB87- 206629/GAR 743,332 PC A03/MF A01 
FSR-DR-15 
Space Station Wp-04 Power System. Volume 1. Executive 
N87-23695/6/GAR 744,466 PC A0S/MF A01 
Sapee Clan Winds Fone Cut Vetere S Saty Me 
N87-23696/4/GAR 744,467 PC A24/MF A01 
FSRB-NC- 100 
lWinois Timber industry--An Assessment of Timber Product 


Output and Use. 
PB87-208070/GAR 743,893 PC A04/MF A01 


742,699 PC A02/MF A01 


744,378 PC A02/MF A01 


Cumulated Quarterly, 1962-1987. 
742,628 Standing Order 


PC A02/MF A01 


FSRB-NC-101 
Production in ihe North-Central Region by 

County, 1985. 
PB87-204921/GAR 743,606 PC A03/MF A01 

FSRB-PNW-59 


Timber Resource Statistics for the Fairbanks Block, Tanana 


inventory Unit, Alaska, 1970. 
PB87-205118/GAR 743,891 PC A03/MF A01 


FSRB-PNW-134 
Timber Resource Statistics for the Sacramento Resource 


Area of California. 
PB87-204079/GAR 743,886 PC A03/MF A01 
FSRB-PNW-141 


nies Rengeeee Gutetee ir Ge Pemmghe Gyentay ie 


of Alaska, 1978. 
PB87-205076/GAR 743,887 PC A03/MF A01 


FSRB-SE-94 


Southern Pulpwood , 1985. 
PB87-203444/GAR 743,605 PC A03/MF A01 
FSRB-SO-125 


Profiles of Midsouth Nonindustrial Private Forests and 


Owners. 
PB87-208591/GAR 743,895 PC A03/MF A01 
FSRP-PNW-248 


Regeneration in Mixed Conifer Clearcuts in the Cascade 
and the Biue Mountains of Eastern Or 
PB87-205092/GAR 743,889 PC A03/MF A01 


FSRP-PNW-264 
Regeneration in Mixed Conifer Shelterwood Cuttings in the 


Cascade Ri of Eastern Oregon. 
PB87- 205084)GAR 743,888 PC A03/MF A01 


FSRP-PNW-279 
Stages of Growth Theory and Money Flows from Commer- 
Communities. 


cial Banks in Timber- 
PB87-202784/GAR 742,626 PC A02/MF A01 
FSRP-PNW-370 


Natural Regeneration 10 Years After a Douglas-Fir Tussock 
in Northeastern 


Moth Outbreak in . 
PB87-202875/GAR 743,885 PC A02/MF A01 
FSRP-SE-264 
of Regional and Site-Specific Volume Estima- 


quations. 
PBST. 208088/GAR 743,894 PC A02/MF A01 


Effects of Fusiform Rust on Survival and Structure of Mis- 
tions. 


sissippi and Louisiana Loblolly Pine Planta‘ 
PB87-207650/GAR 743,892 PC A02/MF A01 


FT-4-87 


World Tobacco Situation, 
PB87-193751/GAR 


FWS-82/11 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates, North Atlantic, 

Mid-Atlantic, South Atlantic, South Florida, Gulf of Mexico, 

Pacific Southwest and P; Northwest. 

AD-A181 578/6/GAR 744,061 PC A03/MF A01 
FWS-82/11.28 

Species Profiles: Life Histories and Environmental R 

monte of Coastal Pathos and bwertebratee (Paciic South: 

west) - California Grunion. 

AD-A181 579/4/GAR 744,062 PC A02/MF A01 
FWS-82/11.43 

Species Profiles: Life Histories and Environmental Ri 

ants of Coastal Flahee and Weertabnalee Ghouth Flotiay - 

Spotted Seatrout 

AD-A181 587/7/GAR 744,070 PC A03/MF A01 
FWS-82/11.51 

Species Profiles: Life Histories and Environmental Require- 

eee CaaS Tibi eine Seeeeeaeaas GND of SoA 


-Bi 
744,068 PC A02/MF A01 


, April 1987. 
742,054 PC A03/MF A01 


lack Drum. 
AD-A181 585/1/GAR 
FWS-82/11.54 
Species Profiles: Life Histories and Environmental Require- 
pe ding = pty ishes and Invertebrates (South Florida) - 


Southern, Gulf, and Summer Flounders. 

AD-A181 588/5/GAR 744,071 PC A03/MF A01 
FWS-82/11.56 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (North Atlantic) - 


Alewite/Biueback Herring. 

AD-A181 580/2/GAR 744,063 PC A03/MF A01 
FWS-82/ 11.57 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and invertebrates (South Attantic) 

- American Oyster. 

AD-A181 583/6/GAR 744,066 PC A02/MF A01 
FWS-82/11.59 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (North Atlantic) - 

American q 
AD-A181 581/0/GAR 
FWS-62/11.61 

Species Profiles: Life Histories and Environmental R 

ments of Coastal Fishes and Invertebrates (South Flonda) - - 


Lobster 
AD-A181 586/9/GAR 744,069 PC A03/MF A01 


744,064 PC A02/MF A01 
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west) . Steelhead Trout. 

AD-A181 589/3/GAR 
FWS-82/11.63 

Species Profiles: Life Histories and Environmental Require- 

— of Coastal Fishes and Invertebrates (Pacific North- 

AD Ate! /1/GAR 744,073 PC A03/MF A01 
FWS-62/ 11.64 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Gulf of Mexico) 


- American Oyster. 

AD-A181 584/4/GAR 744,067 PC A0Q3/MF A01 
FWS-62/ 11.65 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (Mid-Atlantic) - 

American Oyster. 

AD-A181 593/5/GAR 
FWS-82/ 11.67 


744,072 PC A03/MF A01 


744,076 PC A03/MF A01 


Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (North Atlantic) - 

Sea Scallop. 

AD-A181 582/8/GAR 
FWS-82/11.68 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and invertebrates (Mid-Atlantic) . 

Softshell Ciam. 

AD-A181 592/7/GAR 744,075 PC AQ3/MF A01 
FWS-82/ 11.69 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (Pacific North- 

west) . Amphipods. 

AD-A181 591/9/GAR 744,074 PC A02/MF A01 
GA-A-18769 

ee & @ Ske ale ee 

5£87007344/GAR 744,277 PC A02/MF A01 
GAO/AFMD-87-17 

Civil Service Fund: Improved Controls Needed Over Invest- 

ments. 

PB87-204178/GAR 741,917 PC A03/MF A01 
ae 

Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Contracts. 

PB87-204186/GAR 741,925 PC A0Q4/MF AO1 
GAO/AFMD-87-30 

Internal Controls: Defense Fuel Supply Center's Recording 

and Reporting of Accounts 3 

PB87-207783/GAR 741,873 PC AOQ2/MF A01 
GAO/AFMD-87-42 

Financial Audit: Federal Home Loan Bank Board’s 1986 

itements. 


and 1985 Financial Sta‘ ; 
741,930 PC AQ2/MF A01 


744,065 PC A02/MF A01 


PB87-204335/GAR 
GAO/GGD-87-648R 
Z , Coane Crime Drug Enforcement 
‘orce "s Accomplishments. 
PB87-204293/ 741,928 PC A02/MF A01 
GAO/GGD-87-82FS 


PB67.207817/GAR 
GAO/HRD-87-54BR 
Budget Reduction: Effect of 1986 Sequestration on Nation- 


741,926 PC A02/MF A01 


742,516 PC A02/MF A01 


VA (Veterans Administration) Health Care: Financial and 

Quality Control in Domiciliary Care. 

PB87-204202/GAR 743,450 PC A03/MF A01 
GAO/HRD-87-79FS 

Wee SRA: Cagen Reduaten Ast reams Vatbeaien 

issues. 

PB87-204210/GAR 742,561 PC AQS/MF A01 
GAO/HRD-87-85BR 

Bilingual Education: information on Limited English Profi- 

cient Students. 


PBs? 204228/GAR 742,510 PC A03/MF A01 
GAO/IMTEC-87-16 
ADP (Automated Data Processing) Systems: SSA’s(Social 
Security ini 's) Modernization Efforts Need Redi- 


rection. 
PB87-198347/GAR 741,884 PC A04/MF A01 
pay td 
ADP Acquistions: OCC’s ome of the Comptroller of the 
Currency's) Procurement of Laser Printers is Proper but 


ADP Statutes 1 

PB87-184990/' 741,882 PC AQ2/MF A01 
GAO/IMTEC-87-20 

Space a, s: NASA's (National Aeronautics and 

ee s) Use of =~ & Leger 

7-207791/GAR 741,931 PC A04 A01 

GAO/IMTEC-87-27 

Army ADP System: Request for Proposals Did Not Unduly 

PB87-204301/GAR - 741,886 PC A02/MF AO1 
GAO/NSIAD-87-66 

Honduras: U.S. National Guard Construction Exercises. 


PB87-204327/GAR 
GAO/NSIAD-87-101 


Navy Manpower: Squadron Manpower Program Needs im- 
'7-195673/GAR 741,913 PC AQ4/MF A01 
GAO/NSIAD-87-109 
Foreign Aid: ah 4 + — Private Investment Corpo- 
ration Activities on 


PBST -2Orr42/GAR- 742,627 PC AQS/MF A01 
GAO/NSIAD-87-126 


741,929 PC A02/MF A01 


Medical Readiness” in Stating Manpower Needs. 
PB87-207759/GAR 741,919 PC A0Q3/MF A01 
GAO/NSIAD-87-127BR 
Air Force: Enlisted Recruits’ 
PB87-207767/GAR 
GAO/NSIAD-87-138 
Army Deployment: Better 
Needed. 
PB87-204285/GAR 
GAO/NSIAD-87-155BR 
DOD (Department of Defense) Civil ' ae Informa- 
Senontlinnaen betsean tues Yous 1982 and 1986. 
PB87-204319/GAR 741,918 PC A03/MF A01 
GAO/NSIAD-87-156 


Internal Lay State's Controls Over Personal Property 
PBS? 204277/GAR 741,885 PC A03/MF A01 


GAO/RCED-87-14BR 


Oil Reserves: An Analysis of Oil Fill Altiernatives. 
PB87-207718/GAR 743,283 PC A03/MF A01 


GAO/RCED-87-17 
Nuclear Waste: Men A SOt Srnagnes 6 age 


implementation of the Nuclear — ore Ly? 
PB87-207809/GAR A06/MF A01 


itiel Hei 
741,920 PC AQ2/MF A01 
Transportation Planning is 
743,838 PC AQ4/MF AO1 


) Should Pro- 


ores Revenge Serge. 


Small Business: Evaluation of a Study on Access to Capital. 
PB87-204251/GAR 741,927 PC AQ2/MF A01 


GAO/RCED-87-98 

Mineral Resources: Ti 

Revenue from Certain Oil 

PB87-204269/GAR 
GAO/RCED-87-102 

Food Stamp : Results of the Simplified 

Program Application 

PB87-207734/ 742,566 PC A02/MF A01 
GAO/RCED-87-1058R 

Naval Petroleum Reserve-1: Data inaccuracies Complicate 

Production and ip Issues. 

PB87-204343/GAR 743,282 PC A04/MF A01 
GAO/RCED-87-113 

School Lunch Program: Evaluation of Alternatives to Com- 

modity Donations. 

PB87-204236/GAR 743,712 PC A03/MF A01 
GAO/RCED-87-152FS 

Parks and Recreation: Maintenance Costs and Visitor Days 


at Two Recreation 
744,566 PC A02/MF A01 


743,969 PC A02/MF A01 


PB87-207726/GAR 
GARP-PUBL-SER-27-V-2 


the Aipive apermeca (ALPEN. on the Scientific Results of 
the Alpine (ALPEX). Volume 2. 
N87-23068/6/GAR 742,447 MF A01 
GC-TR-84-402 


Soft igniti Self 
AD-A181 568/7/GAR 
GC-TR-87-1628 


, en 
744,131 PC A03/MF A01 


Literature Review of 
AD-A181 753/5/GAR 
GEPP-EM-1017 


Number and Its Correlations. 
742,712 PC AQ4/MF A01 
Pinellas Plant Environmental 
DE87008879/GAR 


oan + tala ce ae yt MF A01 


— = Field Annihilation in the Magnetosphere and 
Applications): Report (For the Period 1/1/ 
81 ——_ 12/31/81). 
0E87007551/GAR 742,416 PC A02/MF AO1 
GRI-85/0151 


Rete Resources. Annual 


Gasification of 
Report March 1964 Pebromy 1908 
PB87-210696/GAR 743,243 PC A07/MF A01 


GRI-866/0177 

Electric and Gas Rates and Fuel Oil Prices in 18 Repre- 

sentative U.S. Cities, 1985. 

PB87-207072/GAR 743,150 PC A12/MF A01 
GRI-86/0186 

janet o and Dielectric oe ae Network Models of 

= = Sandstones. Annual Report July 1985-June 

PBB7-207155/GAR 742,755 PC A04/MF A01 
GRI-86/0280 

Development of an Equation of State for Computation of 
Other Properties for Wet, Sour Natural Gases, Sythetic 


HEDL-SA-3424-FP 


Gases and Admixtures. Annual Report October 1985-Sep- 


tember 1986, 
PB87-209987/GAR 743,242 PC AQ2/MF A01 
GRI-87/0021 


Stretford Process Status and R and D Needs. 
PB87-208831/GAR 743,334 PC A14/MF AQ1 


GRI-87/0036 
Chemisorption, Reaction and Desorption Studies of Coal 
Chars in Steam, Le Carbon Dioxide. Annual 
PB87.207403/GAR 743, 188 PC AQ4/MF A01 
GRI-87/0048 
Development of Ab-initio Molecular Potentials for Certain 
PB87-210530/GAR 742,757 PC A03/MF A01 
GRI-87/0051 
yee Ae gd Reactions in Coal Model Compounds. 
Annual Report 1986, 
PB87-213146/GAR 743,190 PC AQ3/MF A01 
GRI-87/0078 
Tissue Culture enn into Mechanisms of Biomass 
Enhancement. Annual June 1985-July 1986, 
PB87-207635/GAR 743,241 PC AQ3/MF A01 
GRI-87/0092 


Devonian Shale Well Log Interpretation. Final Technical 
root 1985-September 1986, 
'7-207411/GAR 743,971 PC A12/MF A01 
GRI-87/0094 
Molecular Theory and Computer Simulation Studies of Nat- 
RT Final Report January 1, 


1983-December 3 . 
PB87. DORI 7/GAR 742,756 PC A03/MF A01 
Utility Boilers. 
743,336 PC A04/MF A01 


Catalytic Combustion. Annual - 1986. 

PB87-213153/GAR 43,398 PC A0S/MF A01 
GRI-87/0117 

Grid Interconnection Performance and Cur- 

rent Practice Baseline Assessment. cence 

PB87-207429/GAR 743,126 PC A10/MF A01 
GRI-87/0800 

Pores. Annual py S. for 1986, 

PB87-211942/GAR 
GSA/DF/MT-87/002 
on Safe Area (LSA) Zip Come iy 3 1987. 

CP To2 


"744,239 PC A03/MF A01 


National 
PB87-193017/ 
GSF-29/86 
of Phytate-, Fibre-, Protein- and Fat-Content in 
the Diet on Cadmium Retention in Chicks. 
DE87751731/GAR 43,808 WF AO1 
H-1314 
-Attack Pneumatic and Upwash Correc- 
Flow Birection 


tions for a Sensor. 
N87-23616/2/GAR 742,010 PC A02/MF A01 
Electronic one 


H-1318 
\denticaton, and’ Adaptwe Engre 


oo, womy 

Conwot 

N87-23619/6/GAR 742,012 PC A02/MF A01 
H-1355 

Inelastic Strain re Piecewise Linear Computation 
of pe dey ery in -Up Structures. 
N87- /0/GAR 


743,575 PC A02/MF A01 
H-1382 


Stress 
Panel and Thermal 
N87-23994/3/GAR 


HDL-TR-2106 
Avalanching in Single-Event-Upset Charge Collection in 
Semiconductor Diodes. 
AD-A181 452/4/GAR 743,081 PC A02/MF A01 
HOL-TR-2112 


is of Space Shuttle Orbiter Wing Skin 
744,468 PC A03/MF A01 


Calculations of A\ in Silicon Dioxide. 
AD-A181 698/2/GAR 744,317 PC A02/MF A01 
HEDL-SA-3299-FP 
Software Verification for Nuclear nem 
DE87004343/GAR 744, PC A02/MF A01 
HEDL-SA-3322-FP 


Sea Gat: Guth Gustiees te Aaa Cages 


587007703/GAR 743,562 PC A0QS/MF A01 
HEDL-SA-3395-FP 
Measurements of Tritium and Helium in Fast Neutron Irradi- 
ated Lithium Ceramics Using High Temperature Vacuum 
DE87008382/GAR 744,017 PC A02/MF A01 
CUE at ae: Tae Pains on ap natatan Tea 
Materials and 


Fusion 
DE87008379/GAR 744,016 PC A02/MF AQ1 
OR-33 


October 1, 1987 
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HEDL-SA-3501-FP 


of Data Used in Site 


Selection. 
7701/GAR 744,034 PC A02/MF A01 


path my Le. gt ~ ete Dade 


Pes? tosse0, arty wee en 70 PC A02/MF A01 


HETA-84-186-1777 
Health Hazard Evaluation Report HETA 84-186-1777, 
Sere Sess, ine. Alliance, Ohio, 
PB87. /GAR 743,765 PC A02/MF A01 
HETA-64-449-1778 
Health Hazard Evaluation Report HETA 84-449-1778, 


Chemical Company, Pierce, Florida, 
pier 20seee/GAA 743,769 PC A0Q2/MF AO1 
HETA-85-480-1771 


Health Hazard Evaluation Report HETA 685-480-1771, 


Genie Home Products, Shenandoah, 
PB87-205951/GAR 743, PC A03/MF A01 
eo oye 


sag Hag 86-132-1780, 
Area opr seve 


pry vals, aha PC A02/MF A01 
HETA-86-226-1769 


Health Hazard Evaluation Report HETA 86-226-1769, Mont- 


Hospital , Norristown, 
Bea7-dosees/GAR 743,770 PC AQ2/MF A01 
HRP-0907074/9/GAR 


Minimum of Construction and Equipment for 


HRB-0907074/ 9/ GAR 


743,454 PC A06/MF A01 
HRP-0907075/6/GAR 


infant Mortality in Delaware: A Statistical Analysis Based on 

1984 Data from the National Center for Health Statistics. 

HRP-0907075/6/GAR 742,555 PC A03/MF A01 
HRP-0907076/4/GAR 


Mode! Curriculum to Prepare Family Medicine Physicians to 
Asoums tre Role of New Facuty tlemsere in Enter Univer 
9 Comma east Executive Summary. 
HANP-O907076/4 GAR 743,442 PC A02/MF A01 

HRP-0907077/2/GAR 
Model Curriculum to Prepare Family Medicine Physicians to 
Aawame tre fiche of Nee Facdiy Members Eiter Uren 
mand Pinal ' , suo 
0907077 /2/GAR 743,443 PC A16/MF A01 
HRSA-273 


Infant Mortality in Delaware: A Statistical Analysis Based on 
1984 Data from the National Center for Health Statistics. 
HAP-0907075/6/GAR 742,555 PC AO3/MF A01 


HSER-11058 


of T Models 
= Nacote/Wing Fuselage Hal ogo. ee 
N87-23615/4/ 


741,996 PC A08/MF A01 
4AEA-CN—47/F-l1-2 


RF and Current Drive Experiments on the Aicator C 
and V ll Tokamaks. 
0E87007928/GAR 744,008 WF AO1 


IBM-RJ5678 
Frequency Domain Optical Storage and Other Applications 
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ICASE-87-31 


Strong Convergence Convergence Rates 
aun Sotstone tor Aigttoaie Pelees Equanere tn 


Spaces. 
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744,230 PC AOQ3/MF A01 


743,161 PC AQ3/MF A01 


Survey Results and 


742,630 A0S/MF A01 
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Experimental investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
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” 743,968 PC E03/MF E01 
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ISBN-92-835-0408-9 

improvement of Combat Performance for Existing and 
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Queen of Pr/T-Net Based FIFO Channel Models, 
, Number 33. 


peer 196283/GAR 742,988 PC E03/MF E01 
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investigation of the Effects of Outboard Wing- 
loom ‘dge Modification on Stall. Stal Sn Charactenstes 


a Low- eo T-Tail Light Airplane. 
N87-23614/7/ 741,960 PC A06/MF A01 


L-16248 
+ of a Trade between Boattail and ey Size 
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742,724 PC A02/MF A01 
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744,415 PC A02 
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vanced Research . 
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cles. 
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Direct Measurement 
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LA-UR-87-896 
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LA-UR-87-962 
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DE87007454/GAR PC A02 
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DE87007508/GAR 743,620 PC A03/MF A01 
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Productivity with a CCC Tool Kit. 
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Some Comments on Molecular 
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Partition Functions. 
742,734 PC A02/MF A01 


oa and Security Progress Report, January-Decem- 
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—— and Prospects 
7006 144/GAR 
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742,735 PC A03/MF A01 
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Comparison of 
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LBL-22176 


men ny ee pa Measurements of Dipole and Qua- 
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LBL-22234 


Preliminary Assessment of 
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DES '589/GAR 743,255 PC A04/MF A01 
LBL-22281 


Field Study of Exhaust Fans for Mitigating indoor Air Quality 
Problems: Final 


DE87007900/GAR 743,320 PC A0Q6/MF A01 
LBL-22353 


Toughening: Final Report. 


Transformation 
DE87007897/GAR 
LBL-22460 


743,102 PC A04/MF A01 
Future of intersite Networking. 
DE87007912/GAR 
LBL-22501 


Assessment of egiteten ion Options for Coal-Lease Sales. 
DE87007892/ 743,957 PC A0Q3/MF A01 
LBL-22510 


742,960 PC AG 
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LBL-22533 
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MA-RD-770-86019 
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LBL-22578 
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Structure of Al/GaAs Interfaces. 
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Effect of Distributed Computing Technology on Wide Area 
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LBL-22987 


pan of Production Data from The 
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LBL-23016 
Structure and Electrical Properties of Metal Contacts on 


0DE87008217/GAR 744,329 PC A03/MF A01 
LBL-23021 
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0DE87007615/GAR 
LBL-23022 

Analysis of Thermally induced Permeability Enhancement in 

Geothermal — Wells. 

0E87007613/ 743,245 PC A02/MF A01 
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lerification. 
743,902 PC AQ2/MF A01 
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AD-A181 500/0/GAR 741,876 PC A02/MF A01 
LW-8304 
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Sub-Artic Deep Water Petroleum Technology Assessment. 
Social CA Economic Studies Program Technical Report 
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Processor-Controlied Timing Module for LORAN-C Receiv- 


er. 
N87-22616/3/GAR 742,007 
(Order as N87-22604 PC A08/MF A01) 
N87-22617/1/GAR 


eso Computer Gunes System te Compute ttagnets Vater 


Ne? 22617/1/GAR 743,995 
(Order as N87-22604 PC A08/MF A01) 
N87-22618/9/GAR 
Downloader and Other Utility Software for the 
DATAC Bus Monitor Unit. 
N87-22618/9/GAR 742,965 
(Order as N87-22604 PC A08/MF A01) 
N87-22619/7/GAR 
investigation of Air Transportation Technology at Princeton 
University, 1984. 


N87-22619/7/GAR 741,982 
(Order as N87-22604 PC A08/MF A01) 


N87-22620/5/GAR 
Safe Mi 


Penetration Techniques: A Deterministic, 
Nonlinear, Approach. 
N87-22620/ 


Control 
/GAR 741,970 
(Order as N87-22604 PC A08/MF A01) 
N87-22621/3/GAR 
| f Fault-Tolerant Controllers. 
No7-5262 


N8 1/3/GAR 742,974 


(Order as N87-22604 PC A08/MF A01) 
N87-22622/1/GAR 


NOT 20620 1/GAR 


N87-22635/3/GAR 
Theory Underlying CRM , Cae Gone 
Training: Psychological Issues 
and Crew i 
N87-22635/3/GAR 


for Command Augmentation . 
741,971 
(Order as N87-22604 PC A08/MF A01) 


in Flight Crew Performance 


742,519 
(Order as N87-22634 PC A14/MF A01) 
N87-22636/1/GAR 
Septet Gane & Se ialp os Hane d ae 
Nore 22636/1/GAR 742,520 
(Order as N87-22634 PC A14/MF A01) 
2 eral 
Resource Management (CRM): A Tool for im- 
= om | (United Airlines CRM aD. . 
'7-22637/9/GA 42,521 
(Order as N87-22634 PC avaue A01) 
N87-22638/7/GAR 
and implementation of Cockpit 
Management in UAL (United Air Lines) Recurrent Traini 
N87-22638/7/GAR 742, 
(Order as N87-22634 PC A14/MF A01) 
N87-22639/5/GAR 
Cockpit Resource Management Training at People Express. 
N87-22639/5/GAR 742,523 
(Order as N87-22634 PC A14/MF A01) 
N87-22640/3/GAR 
eooey. Management and Specific Behavioral Objectives 
N87-22640/3/GAR 
(Order as N87-22634 PC aramid ron 
N87-22641/1/GAR 
Pan American World Airways 
Operations Resource 


- Training: A New Direc- 
N87- 1/1/GAR 742,525 
(Order as N87-22634 PC A14/MF A01) 
N87-22642/9/GAR 
Gea Coordination Concepts: = Airlines CRM 
N87-22642/9/GAR 42,526 
(Order as N87-22634 PC avae A01) 
N87-22643/7/GAR 


Optimum Culture in the Cockpit. 
N87-22643/7/GAR 742,527 
(Order as N87-22634 PC A14/MF A01) 


N87-22644/5/GAR 
ee gene oe One eee 
N87. N87-22644/5°GAR ts 742,528 
(Order as N87-22634 PC A14/MF A01) 
N87-22645/2/GAR 
Program. 


Aircrew Team 
N87-22645/2/GAR 742,529 
(Order as N87-22634 PC A14/MF A01) 
N87-22646/0/GAR 

Remedial hae Will CRM (Cockpit Resource Manage- 

ment) Work for Everyone. 

N87-22646/0/GAR 742,530 
(Order as N87-22634 PC A08/MF A01) 
N87-22647/8/GAR 


Cockpit Resource Management Training. 
N87-22647/8/GAR 742,531 
(Order as N87-22634 PC A14/MF A01) 


N87-22648/6/GAR 


Introduction to MAC ( Airlift — CRM (Cock- 
Rar: 22648/6/GAR 742,532 
(Order as N87-22634 PC A14/MF A01) 


N87-22649/4/GAR 
Application of CRM (Cockpit Resource Management) to 
PF 5 ; 


Military 7 
N87-22649/4/GAR 742,533 
(Order as N87-22634 PC A14/MF A01) 


tar Resource Management (CRM) Training in the 
1550th Combat Crew Training Wing. 
N87-22650/2/GAR 


742,534 
(Order as N87-22634 PC A14/MF A01) 
N87-22651/0/GAR 


Cockpit Resource — pee (CRM) Training the 
349th Military Airlift Wing : ’ . 
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N87-22651/0/GAR 742,535 
(Order as N87-22634 PC A14/MF A01) 
N87-22652/8/GAR 
Cockpit Resource Management (CRM) for Part 91 and 135 
'7-22652/8/GAR 742,536 
(Order as N87-22634 PC A14/MF A01) 
N87-22653/6/GAR 
- Resource Management (CRM) for Far Parts 91 and 
N87- /6/GAR 742,537 
(Order as N87-22634 PC A14/MF A01) 
N87-22654/4/GAR 


Ne? -22654/4/GAR 


N87-22655/1/GAR 
Working Groups. 


Instructions to 
N87-22655/1/GAR 742,539 
(Order as N87-22634 PC A08/MF A01) 


742,538 
(Order as N87-22634 PC A14/MF A01) 


N87-22656/9/GAR 
Dyads and Triads at 35,000 Feet: Factors Affecting Group 
Process and Aircrew Performance. 
N87-22656/9/GAR 742,540 
(Order as N87-22634 PC A14/MF A01) 
N87-22657/7/GAR 


Aircrew Cocpention in the Royal Air Force. 
N87-22657/7/GAR 742,541 
(Order as N87-22634 PC A14/MF A01) 
N87-22658/5/GAR 
Training: What Air New ealand | Dom About te R 
4 is 
N87-22658/5/GAR 742,542 
(Order as N87-22634 PC A14/MF A01). 
N87-22659/3/GAR 
Management at USAir. 


Cockpit Resource 
N87-22659/3/GAR 742,543 
(Order as N87-22634 PC A14/MF A01) 
N87-22663/5/GAR 
Improvement of Combat Performance for Existing and 
Future Aircraft. 
N87-22663/5/GAR 741,972 PC A07/MF A01 
N87-22664/3/GAR 
Cost Analysis of Aircraft Projects. 
N87-22664/3/GAR 741,983 
(Order as N87-22663 PC A07/MF A01) 
N87-22665/0/GAR 
Performance Improvement of Airborne Weapon Systems 
N87-22665/0/GAR 741,984 
(Order as N87-22663 PC A07/MF A01) 
N87-22666/8/GAR 
Trends in Light Ground Attack Aircraft. 


Some Development 
N87-22666/8/GAR 741,985 
(Order as N87-22663 PC A07/MF A01) 
N87-22667/6/GAR 


Polyvalence des Setenas Siomat > G8 Gemenege 
et Operationnel (Weapon An Eco- 


Systems 
NOT-22007/0/GAR . 41,986 
(Order as N87-22663 PC nore A01). 


N87-22668/4/GAR 
Evolution of Combat Performance of the Hawk Light 

Combat Aircraft. 
N87-22668/4/GAR 741,987 
(Order as N87-22663 PC A07/MF A01) 

N87-22669/2/GAR 


integrated ign of Structures. 
N87-22669/2/ 741,988 
(Order as N87-22663 PC A07/MF A01) 
N87-22670/0/GAR 


for Thrust V 
—— . Technologies ae _ 
(Order as N87-22663 PC A07/MF A01) 
N87-22671/8/GAR 
X-29 Integrating Advanced Technologies for Tomorrow's Air 
N87-22671/8/GAR 741,990 
(Order as N87-22663 PC A07/MF A01) 
N87-22672/6/GAR 
de Commandes de Vol 


N87- tack p 
(Order as N87-22663 PC A07/MF A01) 
N87-22673/4/GAR 


ED & ase Ceterinn Testaatigy en Ge Contiat 


Warfare. 
NS7-22673/4/GAR 
(Order as N87-22663 PC nore ron 
N87-22674/2/GAR 
improved Combat Performance Using Relaxed Static Stabil- 
ros a Spin Prevention System ( Jaguar). 
'7-22674/2/GAR 741,992 
(Order as N87-22663 PC A07/MF A01) 


N87-22675/9/GAR 
Assessment and Evaluation of Combat Performance im- 


Ne7-22675/ 9/GAR 


N87-22678/3 
PATENT-4 663 627 
N87-22703/9/GAR 


741,993 
(Order as N87-22663 PC A07/MF A01) 


742,017 Not available NTIS 


Status of the Mast 
N87-22703/9/GAR 744,482 
(Order as N87-22702 PC A99/MF E04) 
N87-22704/7/GAR 


Nev 2af04/T/GAR 


N87-22705/4/GAR 
identification of Large Space Structures: A State-of-Practice 
N8?-22705/4/GAR 


Ground Experiment Checkout. 
(Order as N87-22702 PC ASO/MF £04) 


744,484 
(Order as N87-22702 PC A99/MF E04) 
N87-22706/2/GAR 


pay net Controlled Proof-Mass Actuator. 
N87-22706/2/GAR 744,485 
(Order as N87-22702 PC A99/E04) 


N87-22707/0/GAR 
General Method for Dynamic Analysis of Structures Over- 
view. 
N87-22707/0/GAR 744,349 
(Order as N87-22702 PC A99/MF E04) 
N87-22708/8/GAR 


Space Station/Shuttle Orbiter Dynamics during Docking. 
N87-22708/8/GAR 744,437 


(Order as N87-22702 PC A99/E04) 
N87-22709/6/GAR 
for interaction of Two Dynamic Bodies. 


Transient 
N87-22709/6/GAR 744,448 
(Order as N87-22702 PC A99/E04) 
N87-22710/4/GAR 

Computer Program for Model Verification of Dynamic Sys- 

N87-22710/4/GAR 742,975 
(Order as N87-22702 PC A99/E04) 
N87-22711/2/GAR 

in the Design and Development of a Space 
Station Model. 
N87-22711/2/GAR 


744,449 
(Order as N87-22702 PC A99/E04) 


N87-22712/0/GAR 
ry Beam-Type Space ra sameseall 


Verification of 
N87-22712/0/ 44,486 
(Order as N87-22702 PC asorkoa 
N87-22713/8/GAR 

Verification of Flexible Structures by Ground Test. 

N87-22713/8/GAR 744,487 
(Order as N87-22702 PC A99/MF E04) 
N87-22714/6/GAR 

Gaus Mix of Passive and Active Control of Space Struc- 

N6?22714/6/GAR 744,488 
(Order as N87-22702 PC A99/MF E04) 
N87-22715/3/GAR 

One Controller at a Time (1-CAT): A Miro Design Method- 

N8?22715/3/GAR 744,489 
(Order as N87-22702 PC A99/MF E04) 
N87-22716/1/GAR 

Commit Your Works to the Lord, and Your Thoughts Shall 

Be (Prov. 16:3). inter-Stable Control ee 

N87-22716/1/GAR 742,976 

(Order as N87-22702 PC A99/MF E04) 

N87-22717/9/GAR 

Status and Preliminary Results of the Spacecraft 

N87-22717/9/ 744,490 
(Order as N87-22702 PC A99/MF E04) 
N87-22718/7/GAR 


Flexible Spacecraft Si 
N87-22718/7/GAR 744,491 
(Order as N87-22702 PC A99/MF E04) 
N87-22719/5/GAR 
improving Stability Margins in Discrete-Time LOG (Linear 
N87-22719/5/GAR 742,977 
(Order as N87-22702 PC A99/MF E04) 
N87-22720/3/GAR 
Overview of Controls Research on the NASA (National Aer- 
onautics and Space Administration) Langley Research 
Center Grid. 
N87-22720/3/GAR 742,978 
(Order as N87-22702 PC A99/MF E04) 
N87-22721/1/GAR 
meinen Interaction (Payload Pointing and Micro- 
N87-22721/1/GAR 744,450 
(Order as N87-22702 PC A99/MF E04) 


N87-22742/7/GAR 


N87-22722/9/GAR 
Sol , : 
N87-227 | gilda was 744,492 
(Order as N87-22702 PC A99/MF E04) 

N87-22723/7/GAR 

and Control of Flexible Spacecraft. 


Precisi mee 
N87-22723/7/ 744,493 
(Order as N87-22702 PC A99/MF E04) 


N87-22724/5/GAR 


— of Trusses Having Nonlinear Joints. 
'7-22724/5/GAR 744,350 
(Order as N87-22702 PC A99/MF E04) 
N87-22725/2/GAR 
Equivaient Beam Modeling Using Numerical Reduction 
NO7-22725/2/GAR 
(Order as N87-22702 PC asoruar ta 
N87-22726/0/GAR 
Dynamic Characteristics of a Vibrating Beam with Periodic 
Variation in Stiffness. 
N87-22726/0/GAR 744,352 
(Order as N87-22702 PC A99/MF E04) 
N87-22727/8/GAR 
System Mode! Reduction. 


Structural " 
N87-22727/8/GAR 744,353 
(Order as N87-22702 PC A99/MF E04) 
N87-22728/6/GAR 
Ww on Structural Dynamics and Control interaction 
Of Flendbte Structures. 
N87-22728/6/GAR 744,438 
(Order as N87-22702 PC A99/MF E04) 


N87-22730/2/GAR 
Vibration Suppression by Stiffness Control. 
N87-22730/2/GAR ¥ 743,467 
(Order as N87-22729 PC A99/MF E04) 
N87-22731/0/GAR 
! Method for Non-iterative Computation of 
Nonlinear 
N87-22731/0/GAR 742,979 
(Order as N87-22729 PC A99/MF E04) 
N87-22732/8/GAR 
“ver of Flexible Structures and the Research Communi- 
N87-22732/8/GAR 744,494 
(Order as N87-22729 PC A99/MF E04) 
prt = os 
of Space Station Appendage Vibrations on the 
of Gimbalied Payloads. 


N87- /6/GAR 44,451 
(Order as N87-22729 PC ago/ue E04) 


N87-22734/4/GAR 


pony ye Vibration Control of Flexible Spacecraft. 
N87-22734/4/GAR 744,495 
(Order as N87-22729 PC A99/MF E04) 


N87-22735/1/GAR 
es Simulation of the Hubble Space Telescope- 
—oe Antenna Interaction. 
22735/1/GAR 44,496 
(Order as N87-22729 PC asorur E04) 

N87-22736/9/GAR 
pameony «hn Evaluation of a Reaction Control System for the 
N87- SATSeIGAR 44,452 
(Order as N87-22729 PC asosr | £04) 

N87-22737/7/GAR 
Dual Keel Space Station Control/Structures interaction 
N87-22737/7/GAR 744,453 
(Order as N87-22729 PC A99/MF E04) 

'7-22738/5/GAR 


tp Spee San 


N87-22739/3/GAR 
Lanczos Modes for Reduced-Order Control of Flexible 


Structures. 
N87-22739/3/GAR 


of Flexible Multibody 
742,980 
(Order as N87-22729 PC A99/MF E04) 


742,981 
(Order as N87-22729 PC A99/MF E04) 


N87-22740/1/GAR 


Experiment for a Flexible Panel. 


ing Control 
N87-22740/1/GAR 744,497 


(Order as N87-22729 PC A99/MF E04) 
N87-22741/9/GAR 


Maximum Entropy/Optimal Projection (ME! 
a aS She Major 


N87- 7a1/9,GAR 744,498 
(Order as N87-22729 PC A99/MF E04) 


N87-22742/7/GAR 
Vibration Isolation for Line of Sight Performance iImprove- 


ment. 
N87-22742/7/GAR 744,439 
(Order as N87-22729 PC A99/MF E04) 
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N87-22743/5/GAR 
New Approach for Vibration Control in Large Space Struc- 


tures. 
N87-22743/5/GAR 


N87-22744/3/GAR 
and Motion Effects on the Space Station. 


GAR 744,454 
(Order as N87-22729 PC A99/MF E04) 


744,500 
(Order as N87-22729 PC A99/MF E04) 
N87-22746/8/GAR 
Notes on implementation of Coulomb Friction in Coupled 
Nbr -22746/8/GAR 744,354 
(Order as N87-22729 PC A99/MF E04) 
N87-22747/6/GAR 
Control of Structures by Applied Thermal Gradients. 
N87-22747/6/GAR 


743,468 
(Order as N87-22729 PC A99/MF E04) 
N87-22748/4/GAR 
Finite Element Models of Wire Rope for Vibration Analysis. 
N87-22748/4/GAR ston 
(Order as N87-22729 PC A99/MF E04) 
N87-22749/2/GAR 
Characterization of Deployable Trusses and 


N87-22749/2/GAR 743,470 
(Order as N87-22729 PC A99/MF E04) 


ae: 
(Order as N87-22729 PC A99/MF E04) 
N87-22751/8/GAR 
tre oe Orramiee Tom Progam. os 
'7-22751/8/GAR 
(Order as 87-2729 PC ASB/MF bO4) 
N67-22752/6/GAR 
Analytical Determination of Space Station Resp to 
Crew Motion and Design of Suspension System Micro- 
7 /6/GAR 


744,456 
(Order as N87-22729 PC A99/MF E04) 


N87-22753/4/GAR 
Space Station Structural Dynamics/Reaction Control 
Sapa marerine Sut. 

\7-22753/4/GAR 


744,502 
(Order as N87-22729 PC A99/MF E04) 
N87-22767/4/GAR 


et eee Interaction. 
N87 '7/4/GAR 742,827 
(Order as N87-22766 PC A10/MF A01) 


N87-22768/2/GAR 
Simulation of Multistage Turbine Flows. 
N87-22768/2/GAR 742,828 
(Order as N87-22766 PC A10/MF A01) 


N87-22769/0/GAR 
in the Prediction of Unsteady Heat Transfer on 

T Blades. 
N87-22769/0/GAR 


742,829 
(Order as N87-22766 PC A10/MF A01) 
ay! es arene 
and Theoretical Studies of Time-Averaged 
and Time Resolved Rotor Heat Transfer. 
N87-22770/8/GAR 742,830 
(Order as N87-22766 PC A10/MF A01) 
N87-22771/6/GAR 


pep hy Experimental Studies of 
tion of SSME Gone Shuttle Main Shey (ab gg 
N87-22771/ ’ 742,861 
(Order as N87-22766 PC A10/MF A01) 
N87-22772/4/GAR 
Progress on Thin-Film Sensors for Space Propulsion Tech- 
N8?22772/4/GAR 742,862 
(Order as N87-22766 PC A10/MF A01) 


742,863 
(Order as N87-22766 PC A10/MF A01) 
N87-22775/7/GAR 
yo Study of the Effects of Boundary Conditions on 
the Measurement and Calibration of Gardon Type Heat 
Flux Sensors. 
N87-22775/7/GAR 742,864 
(Order as N87-22766PC A10/MF A01) 
N87- oS eee 


cate Sate of SOME (pase Gatt 
taain Engine) Tursontoep Date Matenals. 
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744,499 
(Order as N87-22729 PC A99/MF E04) 


N87-22776/5/GAR 742,865 
(Order as N87-22766 PC A10/MF A01) 
— 22777/3/GAR 

Demeee Gewecten Behavior of PWA ae. 


-22777/3. 
(Order as N87-22766 PC atom aon 
N87-22778/1/GAR 
Mean Stress Effects in Fatigue. 


New Formulation of 
N87-22778/1/GAR 743,573 
(Order as N87-22766 PC A10/MF A01) 
N87-22779/9/GAR 


Nonlinear Heat Transfer and Structural Analyses of SSME 


a7 Shuttle Main Engine) Turbine Biades. 
'7-22779/9/GAR 742,866 
(Order as N87-22766 PC A10/MF A01) 


N87-22780/7/GAR 
Structural Analysis Demonstration of Constitutive and Life 
N87-22780/7/GAR 


N87-22781/5/GAR 


Mechanical Properties of High Gradient and Hot |sostatical- 
Pressed PWA 1480. ond 


ly 
N87-22781/5/GAR 743,586 
(Order as N87-22766 PC A10/MF A01) 


N87-22782/3/GAR 
on Deformation Structure and Proper- 


Effect ot 
ties c 
Ne?.22762/S/GAR ee SuperahOY, 587 


(Order as N87-22766 PC A10/MF A01) 
yt a a 
Structural Analysis to Evaluate the Structural 

Duebay cl of SSME(Space Shuttle Main Engine) Critical 

N87-22783/1/GAR 742,868 
(Order as N87-22766 PC A10/MF A01) 
N87-22784/9/GAR 

ql Structural Analysis Methods (PSAM) for Select 

Space Propulsion System Structural Components. 

N87-22784/9/GAR 742,869 
(Order as N87-22766PC A10/MF A01) 
N87-22785/6/GAR 

NESSUS Finite Element Code. 

N87-22785/6/GAR 742,870 
(Order as N87-22766 PC A10/MF A01) 
N87-22786/4/GAR 

Probabilistic Structural Analysis Verification Studies. 

N87-22786/4/GAR 742,871 
(Order as N87-22766 PC A10/MF A01) 
N87-22787/2/GAR 

NESSUS/EXPERT and NESSUS/FPI (Fast Probability inte- 

) in the Probabilistic Structural Analysis Methods 

N87-22787/2/GAR 742,872 
(Order as N87-22766 PC A10/MF A01) 
N87-22788/0/GAR 

Advanced Probabilistic Method of Development. 

N87-22788/0/GAR 742,873 
(Order as N87-22766 PC A10/MF A01) 
N87-22789/8/GAR 

and Hybrid-Stress Piate/Shell Finite Elements 
for Hot-Section 

N87-22789/8/GAR 743,471 

(Order as N87-22766 PC A10/MF A01) 
N87-22790/6/GAR 
Probabilistic Finite Elements. 
N87-22790/6/GAR 744,955 
(Order as N87-22766 PC A10/MF A01) 


N87-22791/4/GAR 
Probabilistic SSME (Space Shuttle Main E: 
Structural weanenee under Random Pulse 
N87-22791/4/GAR 742,874 
(Order as N87-22766 PC A10/MF A01) 


) Blades 


N87-22793/0/' 742,876 
(Order as N87-22766 PC A10/MF A01) 
N87-22794/8/GAR 
Probabilistic Load Mode! Development and Validation pg 
Composite Load Spectra for Select Space Propulsion En- 


Riey-22794/8/GAR 


N87-22795/5/GAR 
bg Using the SSME/STAEBL (Space Shut- 
tle Main Engine/Structural Tailoring of Engine Blades) 
N87-22795/5/GAR 742,878 
(Order as N87-22766 PC A10/MF A01) 
N87-22796/3/GAR 


Nonisothermai Elasto-Visco-Plastic Response of Sheli-T) 
Structures. ” 


742,867 
(Order as N87-22766 PC A10/MF A01) 


742,877 
(Order as N87-22766 PC A10/MF A01) 


N87-22796/3/GAR 744,356 
(Order as N87-22766 PC A10/MF A01) 


N87-22797/1/GAR 
Dynamic Characteristics of Single Crystal Ssme Blades. 
N87-22797/1/GAR 742,879 
(Order as N87-22766 PC A10/MF A01) 
N87-22798/9/GAR 
SSME (Space Shuttle Main Engine) Blade Damper Tech- 
N87-22798/9/GAR 742,880 
(Order as N87-22766 PC A10/MF A01) 
N87-22799/7/GAR 
of an integrated BEM (Boundary Element 
Mesh) for Hot Fluid-Structure interaction. 
N87-22799/7/GAR 742,881 
(Order as N87-22766 PC A10/MF A01) 
N87-22845/8 


Structural Paneis. 
PATENT-4 647 615 
N87-22846/6/GAR 
we ol Ly Technique for Development of 
NO? 2640/6/GAR 742,766 PC A02/MF A01 
abathelons 
A + ae from Aromatic Diacetylenic Diketones and 
PATENT 663 483 743,600 Not available NTIS 
N87-22848/2 
Process for Crosslinking and Extending Conjugated Diene- 
PATENT-4 661 558 743,599 Not available NTIS 
N87-22894/6 


743,598 Not available NTIS 


for inority Carrier Life- 
Measuring Minority 


744,334 Not available NTIS 
Electronic Synthesized i . 

PATENT-4 644 306 aa076 Wok evelable NTIS. 

N87-22950/6 


Two-Phase Heat Ti 


ranster Loop. 
PATENT-4 664 177 743,262 Not available NTIS 
N87-22953/0 


Water-Absorbing Capacitor System for Measuring Relative 
PATENT-4 662 220 743,461 Not available NTIS 
N87-22976/1 


Daze Fasteners. 

PATENT-4 650 385 
N87-22977/9 

Tube ing Device 

PATENT-4 482 
N87-22985/2 


743,498 Not available NTIS 
— and Method of Capturing an Orbiting 
PATENT-4 664 344 744,441 Not Bhoie NTIS 
N87-22989/4/GAR 


Accelerations Experienced by Packaged Materiel during 
Fork Lift Truck Handling. 
N87-22989/4/GAR 743,501 PC A07/MF A01 
N87-23011/6/GAR 
Application of the Strain E: 
ing Crack Initiation and 
'7-23011/6/GAR 
N87-23034/8/GAR 
Workshop on Comparison of 
Models of the Sensitivity of the _—. 
Sea Surface Temperature Anomalies. 
Nev-23034/8/GAR 742,433 MF A01 
N87-23035/5/GAR 


Simulated and Observed Budgets and Balances during the 

82/83 Enso E Event. 

N87-23035/5/GAR 42,434 
(Order as N87-23034 Me A01) 


time in a Direct 
PATENT-4 661 770 
N87-22895/3 


743,497 Not available NTIS 


pi, Theory in Predict- 
Saasr4 PC A02/MF A01 


N87-23036/3/GAR 
Numerical Experiments on the ean og ye toa 
Sea Surface Temperature Anomaly over the Equatorial 
Eastern Pacific Ocean. 

N87-23036/3/GAR 742,435 
(Order as N87-23034 MF A01) 

N87-23037/1/GAR 

Enso 


with a Two-Level AGCM (Atmospheric 
General ). 
N87-23037/1/GAR 


742,436 
(Order as N87-23034 MF A01) 
N87-23038/9/GAR 
Atmospheric Simulations of the 1982-83 ENSO (EI Nino 
Southern Oscillation) Episode. 
N87-23038/9/GAR 742,437 
(Order as N87-23034 MF A01) 
N87-23039/7/GAR 
Sensitivity of Tropical and Mid-Latitude eons & At- 
oo States to Interannually Varying Global 
Distribution. 
Nores Ss050/ /GAR 742,438 
(Order as N87-23034 MF A01) 





NTIS ORDER/REPORT NUMBER INDEX 


N87-23040/5/GAR 
Results from a Tropical Ocean Global Atmos- 


Gey eg ee Saar 


Na7-20080/5/GAR 742,439 
(Order as N87-23034 MF A01) 


N87-23041/3/GAR 
Principal Circulation Anomalies in Model 
without interannual Variations of Tropical 


and 
Surface aaa 
forsoost 13/ 4 


with 
SsT 

742,440 
(Order as N87-23034 MF A01 


Expermenta Conducted. a 
742,441 
(Order as N87-23034 MF A01) 


Oscillation in a Perpetual January Simulation 
General Circulation Model. men 


7. 
(Order as N87-23034 MF A01) 


Semnaay Hla Ge Gye et Oe es Oy Cae 


N87-23044/7/GAR 742,443 
(Order as N87-23034 MF A01) 


on the UK Meteoro- 


742, 
(Order as N87-23034 MF A01) 


cmeain of Initial Conditions and SST (Sea Surface Temper- 
ature) Anomalies on Extended Range Predictions for the El 
N87-23046/2/GAR 742,475 
(Order as N87-23034 MF A01) 


N87-23047/0/GAR 42, 
(Order as N87-23034MF A01) 
N87-23048/8/GAR 


itivity of the NMC (National ical_ Center) 
Spectral to the January 1983 El Nino SST (Sea Sur- 


face Temperature). 

N87-23048/8/GAR 742,477 
(Order as N87-23034 MF A01) 

N87-23049/6/GAR 

Tropical Pacific SST (Sea Surface Temperature) Experi- 

ments with the GLAS Climate Model. 

N87-23049/6/GAR 742,478 
(Order as N87-23034 MF A01) 


42, 
(Order as N87-23034 MF A01) 
impact of SST (Sea Surface Temperature) Anomalies and 
Initial Conditions on Extended i with an 
A ic General Circulation Model: A Case Study in 
Early of 1983. 
N87-23051/2/GAR 742,445 
(Order as N87-23034 MF A01) 
N87-23052/0/GAR 
Sensitivity of January 1983 Sea Surface T 
pa 3 Experiments to the Formulation of Lateral ‘ 
}7-23052/0/GAR 742,480 
(Order as N87-23034MF A01) 
N87-23053/8/GAR 


Forecasting El Nino. 
Nev-29083/8/GAR 742,481 


(Order as N87-23034 MF A01) 
N87-23054/6/GAR 
of an Ocean General Circulation Model (OCGM) 


to Wind 
N87-29054/6/6 ‘42,446 
(Order as N87-23034 ue A01) 
'7-23055/3/GAR 
“Cavloment ofa GCM (Generali Circulation 


Model) Suitable for Studies in Toga. 
N87-23055/3/GAR 744,092 


(Order as N87-23034 MF A01) 
N87-23068/6/GAR 


2. 
742,447 
742,448 
(Order as N87-23068 MF A01) 


“Qagoste Stes of Mesoaipha Scale ow on he Apne 


N87-23070/2/GAR 742,449 
(Order as N87-23068 MF A01) 
N87-23071/0/GAR 
Frontal Interaction with Orography. 
N87-23071/0/GAR 742,450 
(Order as N87-23068 MF A01) 
N87-23072/8/GAR 
mont (AL of a Cold Front Observed during Alpine Experi- 


Ne?-2907276/GAR 42,451 
(Order as N87-23068 Me A01) 

N87-23073/6/GAR 
Air-Sea hoy over the Mediterranean Sea Pome the 
Special Observing Period. 


ner T aaOPUOIGAR 742,452 
(Order as N87-23068 MF A01) 
N87-23074/4/GAR 


Winds in the inn Valley, Austria. 
N87-23074/4/GAR 742,453 


(Order as N87-23068 MF A01) 
N87-23075/1/GAR 


a Vi Wind Model. 
N87-23075/ 1/ 742,454 


(Order as N87-23068 MF A01) 
N87-23076/9/GAR 


Vv 
pong bay hE an Alpine Valley. 742,497 
(Order as N87-23068 MF A01) 
N87-23078/5/GAR 
Analysis of ee Ry wy 


NeT-23b7e/ 5/ 


N87-23079/3/GAR 
ics and Evolution of the Pyrenees Lee Wave Event 
March 21-23, 1982. 
'79/3/GAR 742,456 
(Order as N87-23068 MF A01) 


over the Di- 
ne Aine Pee my A eal 


455 
(Order as N87-23068 MF A01) 


N87- 


N87-23080/1/GAR 
Contribution to Bora Studies Using Alpine Experiment 


Ne7-29080/1/GAR 


N87-23081/9/GAR 


<j Commaepe Winds in the Lee of the Pyrenees 
N87-23081/9/GAR 


742,457 
(Order as N87-23068 MF A01) 


742,458 
(Order as N87-23068MF A01) 
N87-23082/7/GAR 
Numerical of the Mistral with a Mesoscale Model. 
N87-23082/7/' 742,459 
(Order as N87-23068 MF A01) 


Wind Along the Ebro V 


N87-23083/5/GAR 742,460 
(Order as N87-23068 MF A01) 
N87-23084/3/GAR 
‘Tramuntana Shear Line. A Satellite Observation. 
N87-23084/3/GAR 742,482 
(Order as N87-23068 MF A01) 
N87-23085/0/GAR 
Regime ne Mourtan. ns eS 
in 
N87-23085/0/GAR 42,483 
(Order as N87-23068 Mr ‘A01) 
N87-23086/8/GAR 
Analyses of Temperature, Pressure and Wind 
Fields over Switzerland: A Case Study of a Foehn. 
N87-23086/8/GAR ‘42,484 
(Order as N87-23068 Me A01) 


N87-23087/6/GAR 
Fine =. of the Atmospheric Boundary Layer Across 
during a High Pressure Period in the Alpine Experi- 
ment (ALPEX). A Case Study on April 22, 1982. 
N87-23087/6/GAR 742,485 
(Order as N87-23068 MF A01) 
N87-23088/4/GAR 


Predicability of Low-Level Flow during ALPEX (Alpex Exper- 


iment). 
N87-23088/4/GAR 742,486 
(Order as N87-23068 MF A01) 
N87-23089/2/GAR 
Synoptic-Scale Influence on the Variability of the Alpine Ex- 
<a (ALPEX) Low-Level Jet. 
'7-23089/2/GAR ‘42,487 
(Order as N87-23068 Me ‘A01) 
N87-23090/0/GAR 
ian Turbulence Measurements with Constant Densi- 


ty I 
N87-23090/0/GAR 742,461 
(Order as N87-23068 MF A01) 


N87-23091/8/GAR 
ton San Nj -4 Sua mama 
tary Layer Models. 


N87-23134/6/GAR 


N87-23091/8/GAR 742,462 
(Order as N87-23068 MF A01) 
N87-23092/6/GAR 


Characteristics of initiated Convection. 
Nersueeeican ee 742,488 
(Order as N87-23068 MF A01) 
N87-23093/4/GAR 
Fractal Analysis of Radar Precipitation Data over Hilly Ter- 
rain. 
N87-23093/4/GAR 742,498 
(Order as N87-23068 MF A01) 
N87-23094/2/GAR 
Sere we" Vy She heen os 
t ’ and 
Southern Air Flow. 
N87-23094/2/GAR 742,489 
(Order as N87-23068 MF A01) 
N87-23102/3/GAR 


aay ay Towards an Understanding of interna! Waves 


ner 23102/3/GAR 744,093 PC A04/MF A01 
pe ye 
ISSR_ Report: LY Biology and ~ n Medicine, 
Voume 20, No. 5, September - October 1 
N87-23120/5/GAR 744,508 eC A07/MF A01 
N87-23121/3/GAR 
Problems and F of Drug Correction of Orthostatic 
Tolerance in 5 
N87-23121/3/ 744,509 
(Order as N87-23120 PC A07/MF A01) 
N87-23122/1/GAR 
Function of Otoliths. 


Structure and 
N87-, 23122/1/GAA 744,510 
(Order as N87-23120 PC A07/MF A01) 

N87-23123/9/GAR 

investigation of Hemostasis in Air Traffic Control- 

lers as Related to Different Air Traffic Conditions. 
N87-23123/9/GAR 743,790 
(Order as N87-23120 PC A07/MF A01) 
N87-23124/7/GAR 

Tolerance to Frustration as a Factor in Operator Perform- 

ance. 

N87-23124/7/GAR 742,552 
(Order as N87-23120 PC A07/MF A01) 
N87-23125/4/GAR 


Effect of Short-Term Spaceflights on Activity of Renin- 
giotension-Aidosterone concenration of Cycle Ne. 
Cleotides and in Blood 
N87-23125/4/GAR 
(Order as N87-23120 PC aor/Mae hon) 
N87-23126/2/GAR 
Nutritional Correction of Histamine and Serotonin Levels as 
Related to Exposure to Hypokinesia and Neuro-Emotional 
N87-23126/2/GAR 744,512 
(Order as N87-23120 PC A07/MF A01) 
N87-23127/0/GAR 
Some Parameters of Human Lipid Metabolism during An- 
N87-23127/0. 744,513 
(Order as N87-23120 PC A07/MF A01) 
N87-23128/8/GAR 
Split Circadian Rhythm of Simian Body Temperature during 
N87-23128/8/' 744,514 
(Order as N87-23120 PC A07/MF A01) 
N87-23129/6/GAR 
Effect of Hypokinesia on Intensity of Gluconeogenesis in 
Cortical of Rat Kidney. 
N87-23129/6/GAR 744,515 
(Order as N87-23120 PC A07/MF A01) 
N87-23130/4/GAR 
ical Ultrastructure of Rat Cerebellar Nodulus Following 
Flight Aboard Cosmos-1514 Biosateliite. 
N87-23130/4/GAR 744,516 
(Order as N87-23120 PC A07/MF A01) 
N87-23131/2/GAR 
ical Sensitivity of Medial Vestibular Nuclear Neurons 
to Enkephalins, ine, Gaba and L-Glutamate. 
N87-23131/2/GAR 


744,517 
(Order as N87-23120 PC AO7/MF A01) 


N87-23132/0/GAR 
of Central Nervous System 
to Coriolis Accelerations. 
744,518 
(Order as N87-23120 PC A07/MF A01) 
N87-23133/8/GAR 
Reaction to Vibration of Rat Kinesthetic Analyzer Neuro- 


Ne7-23133/8/GAR 


7 . , 
N87-23132/0/GAR 


744,519 
Order as N87-23120 PC A07/MF A01) 
N87-23134/6/GAR 
Evaluation of Effect of Positive intrapulmonary Pressure on 
\ Function of Man. 


N87-23134/6/GAR 744,520 
(Order as N87-23120 PC A07/MF A01) 
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System Function in Self- 
tife-Support System on the Basis of Blood Bio- 


Contained 
N87_23195/3/GAR 


N87-23136/1/GAR 
investigation of Causes of Hydrogen Sulfide Formation in 
Reclaimed Water 


N87-23136/1/GAR 


743,658 
(Order as N87-23120 PC A07/MF A01) 


742,598 
(Order as N87-23120 PC A07/MF A01) 
N87-23137/9/GAR 
Experimental investigation of the Process of CO2-CO-H20- 
H2-N2 Gas Mixture Breakdown in Electrolysis Cell with 
N87-23137/9/GAR 742,599 
(Order as N87-23120 PC A07/MF A01) 
N87-23138/7/GAR 
Distinctions in Formation of Microbial Complex in Nutrient 
Solutions of Higher Plants after Use of Straw Mineralization 
Products. 
N87-23138/7/GAR 742,069 
(Order as N87-23120 PC A07/MF A01) 
N87-23139/5/GAR 
Hormonal and Metabolic Status of Man in the Extreme 
N87-23139/5/GAR 743,791 
(Order as N87-23120 PC A07/MF A01) 
N87-23140/3/GAR 
ay ree Blood Serum Proteolytic Enzyme Activity after Stay 
Environment. 
Ne?” 140/3/GAR ‘43,792 
(Order as N87-23120 PC aor/wer A01) 
N87-23141/1/GAR 
Some Biochemical and Morphological in Rat 
Blood with Exposure to Variable Magnetic at Infralow 
N87-23141/1/GAR 743,659 
(Order as N87-23120 PC A07/MF A01) 
pono 


Nev 231 tore deg Long 
N87-23157/7/GAR 
TAE (Transportable Ln ay Executive) Plus: A Con- 
oe View of TAE in Space Station Era. 
\7-23157/7/GAR 


744,457 
(Order as N87-23156 PC A11/MF A01) 


Aspects of Some Neurohumoral System Func- 
‘erm Antiorthostatic 


744,52 
(Order as N87-23120 PC A07/MF A01) 


N87-23158/5/GAR 


Evaluation and Extension of TAE ner 
tions Executive) in the vy tA 


Ner-2s150/5/GAR 


742,966 
(Order as N87-23156 PC A11/MF A01) 
N87-23159/3/GAR 


Management frie Land Rnalyos System (AS) 


'159/3/GAR 744,458 
(Order as N87-23156 PC A11/MF A01) 
N87-23160/1/GAR 


NASA Space Administration) Re- 
Soont Pensitiny tangs Pectin trees rained an 


ang /1/GAR 


N87-23161/9/GAR 
Optical Telescope): A rt J 1 wee Using 
Applications Executive} 


TAE (Transportable 
N87-23161/9/GAR 
(Order as N87-23156 PC arur Chon 


744,443 
(Order as N87-23156 PC A11/MF A01) 


N87-23162/7/GAR 
Analysis ps A Hi Procccnty Soteare 

a : A High Develop- 
N87-23162/7/GAR 


742,967 
(Order as N87-23156 PC A11/MF A01) 
N87-23163/5/GAR 


Overview of the Catalog Manager. 
N87-23163/5/GAR 744,460 
(Order as N87-23156 PC A11/MF A01) 
N87-23164/3/GAR 
Casiey Management Subsystem. Version 1: A User's Eye 
Nev. 23164/3/GAR 
(Order as N87-23156 PC ares ron 
N87-23165/0/GAR 
eine Vicar within a TAE (Transportable Applications 
Executive) Framework: Some Problems and Some Solu- 
N87-23165/0/GAR 742,596 
(Order as N87-23156 PC A11/MF A01) 
N87-23166/8/GAR 
Potential Medical Applications of TAE i 
pn (Transportable Appii- 
N87-23166/8/GAR 744,461 
(Order as N87-23156 PC A11/MF A01) 
N87-23167/6/GAR 
Naval Applications of a TAE (Transportable icati 
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N87-23167/6/GAR 


N87-23168/4/GAR 


Overview of the Land Analysis System (LAS). 
N87-23168/4/GAR 


N87-23169/2/GAR 
Development of Land Analysis System Display Modules 
N87-23169/2/GAR 986 
(Order as N87-23156 PC A11/MF A01) 
N87-23248/4/GAR 
Acoustic Testing of 
N87-23248/4/ 
N87-23259/1 


Simplified Cabin Box, Phase 1. 
741,994 PC A04/MF A01 


Closed Loop Fiber ion Sensor. 
PATENT-4 662 751 743,993 Not available NTIS 
N87-23286/4 


Total Immersion . 
PATENT-4 654 110 742,676 Not available NTIS 
N87-23314/4/GAR 
Formation Mechanisms of Laboratory Double Layers. 
N87-23314/4/GAR 


744,292 
(Order as N87-23313 PC A14/MF A01) 
N87-23315/1/GAR 
Some a of V Double 
——t lery Strong Layers 
Nev- SSG 44,293 
(Order as N87-23313 PC aver A01) 
N87-23316/9/GAR 


—— Potential Wells. 
N87-23316/9/GAR 


744,294 
(Order as N87-23313 PC A14/MF A01) 
N87-23317/7/GAR 


Laboratory ar of Potential Double Layers. 
N87-23317/7/ 744,295 
(Order as N87-23313 PC A14/MF A01) 
N87-23318/5/GAR 
Observation of lon-Acoustic Double Layers in 
Plasma. 
N87-23318/5/GAR 744,296 
(Order as N87-23313 PC A14/MF A01) 
N87-23319/3/GAR 


See: Taree et Catto Lge. 
N87-23319/3/GAR 


744,297 
(Order as N87-23313 PC A14/MF A01) 


N87-23320/1/GAR 

pode eye Vortices and Their Relation to Small Am- 

Rev oscar van 744,298 

(Order as N87-23313 PC A14/MF A01) 
N87-23321/9/GAR 

Effect of Double Layers on Magnetosphere-lonosphere 

N87-; 1/9/GAR 


N87-23322/7/GAR 
Current Driven Weak Double Layers. 


N87-23322/7/GAR 744,299 
(Order as N87-23313 PC A14/MF A01) 
N87-23323/5/GAR 
Electric Fields and Double Layers in Plasmas. 
N87-23323/5/GAR 744,300 
(Order as N87-23313 PC A14/MF A01) 
N87-23324/3/GAR 


Electron Acceleration in Stochastic Doubie Layers. 


N87-23324/3/GAR 744,301 
(Order as N87-23313 PC A14/MF A01) 
N87-23325/0/GAR 
Anomalous Transport in Discrete Arcs and Simulation of 
pay dred y a Model Auroral Circuit. 
N87- /0/GAR 742,418 
(Order as N87-23313 PC A14/MF A01) 
N87-23326/8/GAR 


Weak Doubie in the Auroral lonosphere. 
N87-23326/8/ 742,419 
(Order as N87-23313 PC A14/MF A01) 
N87-23327/6/GAR 


Particle Simulation of Auroral Double Layers. 
N87-23327/6/GAR 


N87-23328/4/GAR 
for Double Layers in the Earth's Magnetosphere 
and in Other Astrophysical Objects. 
N87- /4/GAR 
(Order as N87-23313 PC aramid AO) 
N87-23329/2/GAR 
Some Aspects of Double alow Formation in a Plasma Con- 
NO7.23020/2/G8R 
(Order as N87-23313 PC avard ‘Mon 
N87-23330/0/GAR 
Electric Potential Distributions at the Interface Between 
Plasmasheet Clouds. 
N87-23330/0/GAR 


744,118 
(Order as N87-23156 PC A11/MF A01) 


929 
(Order as N87-23156 PC A11/MF A01) 


742,417 
(Order as N87-23313 PC A14/MF A01) 


742,420 
(Order as N87-23313 PC A14/MF A01) 


742,423 
(Order as N87-23313 PC A14/MF A01) 


N87-23331/8/GAR 


Double Layers Above the Aurora. 
N87-23331/8/GAR 742,424 
(Order as N87-23313 PC A14/MF A01) 


N87-23332/6/GAR 


Beamed Emission from Gamma-Ray Burst Sources. 
N87-23332/6/GAR 742,257 
(Order as N87-23313 PC A14/MF A01) 


N87-23333/4/GAR 


Double Layers and Plasma-Wave ay in Extragalactic 
Jets: Cavity Formation and Radio-Wave Emission. 
N87-23333/4/GAR 
(Order as N87-23313 PC Atari ‘ion 
N87-23334/2/GAR 


Accretion onto Neutron Stars with the Presence of a 
Double 


Layer. 
N87-23334/2/GAR 742,259 
(Order as N87-23313 PC A14/MF A01) 


N87-23335/9/GAR 
Formation of a Double Layer Leading to the Critical Velocity 
Phenomenon. 

N87-23335/9/GAR 
( 


744,302 
as N87-23313 PC A14/MF A01) 
N87-23342/5/GAR 

Cratering Record at Uranus: Implications for Satellite Evolu- 
tion and the Origin of Impacting Objects. 
N87-23342/5/GAR 742,077 
(Order as N87-23341 PC A24/MF A01) 
N87-23343/3/GAR 
= Morphology and Morphometry on the Uranian Satel- 
N87-23343/3/GAR 742,078 
(Order as N87-23341 PC A24/MF A01) 
N87-23344/1/GAR 


Ner25846/1/ 


N67-23345/8/GAR 
Vi of Miranda. 
N87- 5/8/GAR 


“4 Miranda. 
742,0. 
” Gui as N87-23341 PC A24/MF M01) 


742,080 
(Order as N87-23341 PC A24/MF A01) 
N87-23346/6/GAR 
Mechanical and Thermal Properties of Planetologically Im- 
portant Ices. 
N87- 23346/6/GAR 
(Order as N87-23341 PC Anau i ro 
N87-23347/4/GAR 
Ariel Have Been Heated by Tidal Friction. 


Could Ari 
N87-23347/4/GAR 742,082 
(Order as N87-23341 PC A24/MF A01) 
N87-23348/2/GAR 
and Cratering History of Ariel. 
N87- /2/GAR 742,083 
(Order as N87-23341 PC A24/MF A01) 
N87-23349/0/GAR 
Lack of Commensurabilities in the Mean Motions of the 
Satellites of Uranus and the Resurfacing of Ariel. 
N87-23349/0/GAR 742,084 
(Order as N87-23341 PC A24/MF A01) 
N87-23350/8/GAR 
Orbital Dynamics of the Uranian Satellites Basec' on Voyag- 


er Data. 
N87-23350/8/GAR 742,221 


(Order as N87-23341 PC A24/MF A01) 
N87-23351/6/GAR 
Why No Orbital Resonances among the Satellites of 
N87-23351/6/GAR 742,222 
(Order as N87-23341 PC A24/MF A01) 
N87-23352/4/GAR 
ations of 1985U1. 


Vv Observ. 
N87-23352/4/GAR 742,223 
(Order as N87-23341 PC A24/MF A01) 
N87-23353/2/GAR 


emai ont Grantee of the Uranian Rings. 
N87-23353/2/GA\ 742,224 

(Order as N87-23341 PC A24/MF AQ1) 
N87-23354/0/GAR 


Shapes of Small Satellites. 
N87-23354/0/GAR 742,225 
(Order as N87-23341 PC A24/MF A01) 


N87-23355/7/GAR 
of the Satellites of Saturn and Uranus. 


Accretional Heati 
N87-23355/7/GA 742,260 
(Order as N87-23341 PC A24/MF A01) 
N87-23356/5/GAR 

Investigations of the Surfaces and Interiors of Outer Planet 

Satellites. 

N87-23356/5/GAR 742,085 
(Order as N87-23341 PC A24/MF A01) 
N87-23357/3/GAR 


Failure Strength of icy Lithospheres. 
N87-23357/3/GAR 742, 


086 
(Order as N87-23341 PC A24/MF A01) 





NTIS ORDER/REPORT NUMBER INDEX 


N67-23358/1/GAR 


Studies of Outer Planet Satellites, Mercury and Uranus. 
N87-23358/1/GAR 


N87-23359/9/GAR 
SO2 on IO: A Thermodynamic Perspective. 
N87-23359/9/GAR 742,088 
(Order as N87-23341 PC A24/MF A01) 
N87-23360/7/GAR 


pny oR Planetary Ring Phenomena. 
N87- /7/GAR ~ 742,226 
(Order as N87-23341 PC A24/MF A01) 


N87-23361/5/GAR 


Subcentimeter-Size Particle Distribution Functions in Plane- 
tary Rings from Voyager Radio and Photopolarimeter Oc- 
cultation Data. 


N87-23361/5/GAR 


N87-23362/3/GAR 


Observational Studies of Saturn's Rings. 
N87-23362/3/GAR 742,228 
(Order as N87-23341 PC A24/MF A01) 


N87-23363/1/GAR 
Production of Braids in Saturn's F Ring. 

N87-23363/1/GAR 742,229 

(Order as N87-23341 PC A24/MF A01) 

N87-23364/9/GAR 


Dotnet Cain qn Ce agen Supeee. o Vy 


Nev 23364/9/GAR 42,230 
(Order as N87-23341 PC aoanar A01) 
N87-23365/6/GAR 

Temperatures and Minimum Thickness of the Inactive Sur- 

face of Comet Halley. 

N87- /6/GAR 742,261 
(Order as N87-23341 PC A24/MF A01) 
N87-23366/4/GAR 


Comet Thermal 
N87-23366/4/GAR 


N87-23367/2/GAR 
Loss and of CO2 Ice in Comet Nuclei. 


Depth 
N87-23367/2/GAR 742,263 
(Order as N87-23341 PC A24/MF A01) 
N87-23368/0/GAR 

Dynamics of Long Period Comets. 

N87-23368/0/GAR 742,231 
(Order as N87-23341 PC A24/MF A01) 
N87-23369/8/GAR 

Observations on the Magnitude-Frequency Distribution of 

N87-23369/8/GAR 


N87-23370/6/GAR 
Asteroid Families, Dynamics and Astrometry. 
N87-23370/6/GAR 742,233 
(Order as N87-23341 PC A24/MF A01) 


N87-23371/4/GAR 
1986 DA and 1986 EB: M-Class Asteroids in Near-Earth 


N87-23371/4/GAR 742,089 
(Order as N87-23341 PC A24/MF A01) 
N87-23372/2/GAR 

Evolution of the Inner Asteroid Belt: Paradigms and Para- 

doxes from Spectral Studies. 

N87-23372/2/GAR 742,090 
(Order as N87-23341 PC A24/MF A01) 
N87-23373/0/GAR 

Meteorite Spectroscopy and Characterization of Asteroid 

Surface Materials. 

N87-23373/0/GAR 742,091 
(Order as N87-23341 PC A24/MF A01) 
N87-23374/8/GAR 


Source of the Optical Red-Slope in iron-Rich Meteorites. 


N87-23374/8/GAR 742,092 
(Order as N87-23341 PC A24/MF A01) 
N87-23375/5/GAR 

Search for Spectral Alteration Effects in Chondritic Gas- 

Rich Breccias. 

N87-23375/5/GAR 742,093 
(Order as N87-23341 PC A24/MF A01) 
N87-23376/3/GAR 

oan meng og Aaapee = Phases in 

p Reece 7 i 

Chondrites. 

N87-23376/3/GAR 742,094 

(Order as N87-23341 PC A24/MF A01) 
N87-23377/1/GAR 

Asteroid Lightcurve Inversion. 

N87-23377/1/GAR 742,234 
(Order as N87-23341 PC A24/MF A01) 
N87-23378/9/GAR 

Accumulation of the Planets. 

N87-23378/9/GAR 742,264 
(Order as N87-23341 PC A24/MF A01) 
N87-23379/7/GAR 


Protostellar Disks and the Primitive Solar Nebula. 


742,087 
(Order as N87-23341 PC A24/MF A01) 


742,227 
(Order as N87-23341 PC A24/MF A01) 


42,262 
(Order as N87-23341 PC a2aue A01) 


742,232 
(Order as N87-23341 PC A24/MF A01) 


N87-23379/7/GAR 742,265 
(Order as N87-23341 PC A24/MF A01) 
N87-23380/5/GAR 
Timescaies for Planetary Accretion and the Structure of the 
NOT.53900/5/GAR 742,266 
(Order as N87-23341 PC A24/MF A01) 
N87-23381/3/GAR 
Formation of Giant Molecular Clouds in Global 
tures: The Role of Orbital Dynamics and 
N87-23381/3/GAR 


Struc- 
Collli- 


742,235 

(Order as N87-23341 PC A24/MF A01) 
N87-23382/1/GAR 

Analysis of Planetary Evolution with Emphasis on Differen- 

tiation and 

N87-23382/1/GAR 742,267 
(Order as N87-23341 PC A24/MF A01) 
N87-23383/9/GAR 

Evolution of Planetesimal Velocities. 
N87-23383/9/GAR 742,236 
(Order as N87-23341 PC A24/MF A01) 
N87-23384/7/GAR 


Accumulation of Solid Bodies in the Solar Nebula. 
N87-23384/7/GAR 


N87-23385/4/GAR 
in for Accretion Zone Sizes. 
N87. /4/GAR 


742,238 
(Order as N87-23341 PC A24/MF A01) 


N87-23386/2/GAR 
Uranus and : Questions and Possible Answers. 
N87-23386/2/ 742,268 

(Order as N87-23341 PC A24/MF A01) 

N87-23387/0/GAR 
Collisional and Dynamical Processes in Moon and Planet 
Formation. 

N87-23387/0/GAR 


N87-23388/8/GAR 


NO7-23988/6/GAR m4 


the Origin of the Moon. 


742,270 
(Order as N87-23341 PC A24/MF A01) 


N87-23389/6/GAR 


Lunar Science from Lunar Laser Ranging. 
N87-23389/6/GAR 


N87-23390/4/GAR 
Solar 
N87-; /4/ 


N87-23391/2/GAR 
os Resonances, Unusual and Exotic Ro- 
tation States among Planetary Satchites. 
N87-23391 V2/GAR 742,241 
(Order as N87-23341 PC A24/MF A01) 
N87-23392/0/GAR 
pay of Satellites, Asteroids, and Rings. 
'7-23392/0/GAR 742,271 
(Order as N87-23341 PC A24/MF A01) 


'7-23393/8/GAR 
of Nonlinear Waves in Planetary 


aca 
N87-23393/8/' 7: 
(Order as N87-23341 PC A24/MF A01) 
N87-23394/6/GAR 
Planetary and Morphoiogy. 
N87-23394/6, 742,243 
(Order as N87-23341 PC A24/MF A01) 


N87-23395/3/GAR 


ae Studies of Saturn's Rings. 
'7-23395/3/GAR 742,244 
(Order as N87-23341 PC A24/MF A01) 


N87-23396/1/GAR 


aeons 


NB? 23986/ S/GAR 
(Order as N87-23341 PC a2asMe i Mon) 
N87-23397/9/GAR 
Seeeete ps to the Formation and Equilibration 
of Planetary Cores. 
N87-23397/9/GAR 
(Order as N87-23341 PC a2anar eon 
N87-23398/7/GAR 


ee ee 
N87-23398/7/GAR 744, 


, IB 
(Order as N87-23341 PC A24/MF A01) 

N87-23399/5/GAR 
Properties of Planetary Fluids at High Pressure and Tem- 


Ne7-23399/5/GAR 


N87-23400/1/GAR 


742,096 
(Order as N87-23341 PC A24/MF A01) 


742,237 
(Order as N87-23341 PC A24/MF A01) 


742,269 
(Order as N87-23341 PC A24/MF A01) 


742,239 
(Order as N87-23341 PC A24/MF A01) 


742,240 
(Order as N87-23341 pC A24/MF A01) 


N87-23419/1/GAR 


N87-23400/1/GAR 742,097 
(Order as N87-23341 PC A24/MF A01) 
N87-23401/9/GAR 

Origin of Seaty Asymmetries in the History of the Geo- 


Nee 23401 W/O/GAR 


N87-23402/7/GAR 
—> Flares in the Protopianetary Nebula and the 
ae Meteorite Chondrules. 

23402/7/GAR 


43,905 
(Order as N87-23341 PC a2aie A01) 


742,272 
(Order as N87-23341 PC A24/MF A01) 
N87-23403/5/GAR 

Generation of a Dynamo Magnetic Field in a Protoplanetary 

Accretion Disk. 

N87-23403/5/GAR 742,273 
(Order as N87-23341 PC A24/MF A01) 
N87-23404/3/GAR 

State Toroidal Magnetic Field at the Core-Mantie 

N87-23404/3/GAR 743,906 
(Order as N87-23341 PC A24/MF A01) 
pe en 


Concentrations (MAGCONS) Antipodal 


oa = 


742,098 
(Order as N87-23341 PC A24/MF A01) 


N87-23406/8/GAR 
implications of Convection in the Moon and the Terrestrial 
N87-23406/8/GAR 742,099 
(Order as N87-23341 PC A24/MF A01) 
N87-23407/6/GAR 
Global Petrologic Variations of the Moon: A Ternary-Dia- 
= Approach. 
'7-23407/6/GAR 742,100 
(Order as N87-23341 PC A24/MF A01) 
N87-23408/4/GAR 


Chemical and Petrological Model of the Lunar Crust. 
N87-23408/4/GAR 742,101 


(Order as N87-23341 PC A24/MF A01) 
N87-23409/2/GAR 
Calcium Carbonate and Calcium Sulfate in Martian Meteor- 
ite EETA79001. 
N87-23409/2/GAR 742,102 
(Order as N87-23341 PC A24/MF A01) 


N87-23410/0/GAR 


Case for a Wet, Warm Climate on Early Mars. 
N87-23410/0/GAR 742,274 
(Order as N87-23341 PC A24/MF A01) 


N87-23411/8/GAR 
Role of Adsorption in the Transition from Early to 
Late Mars . 
N87-23411/8/GAR 742,275 
(Order as N87-23341 PC A24/MF A01) 

N87-23412/6/GAR 
Basalts on the Surface of Venus: Compositional 

implications of Measured Spectral . 

N87-23412/6/GAR 742,103 
(Order as N87-23341 PC A24/MF A01) 

N87-23413/4/GAR 
Variations of Martian Surface Albedo: Evidence for Yearly 
Dust Deposition and Removal. 
N87-23413/4/GAR 742,104 
(Order as N87-23341 PC A24/MF A01) 

ee 


te ving Lang Ses, 


(Order as N87-23341 PC Aza/Me A aot) 


ee a Gea Seas ot 


green 


Sot types at he Ving 


N87-23416/7/GAR 
1s0 and Iddingsite on Mars: Degradation of Iron-Rich 


N87-23416/7/GAR 742,107 
(Order as N87-23341 PC A24/MF A01) 


; Further Analysis of Rock and 
Vung Lender Sites. 
742,106 


(Order as N87-23341 PC A24/MF A01) 


See 


Gossans on Mars: Spectral Features Attributed to —— 
N87. "23417/5/GAR 42,108 


(Order as N87-23341 PC azar A01) 
N87-23418/3/GAR 
Seen ot Satie eer en See Ling Way &- 
biter Multispectral image and Thermal Data. 
N87-23418/3/GAR 
(Order as N87-23341 PC Annie | Ao) 
N87-23419/1/GAR 
COP Aaeaine on Palagonite and the Martian Regolith. 
N87-23419/1/GAR 742,276 
(Order as N87-23341 PC A24/MF A01) 
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N67-23420/9/GAR 
investigation of Martian H2O and CO2 Via Gamma-Ray 


NB7.23420/9/GAR 742,277 
(Order as N87-23341 PC A24/MF A01) 
N87-23421/7/GAR 
Reflectance 
from .6 to 4.6 
N87-23421/7/GAR 


of Mafic Silicates and Phyliosilicates 

742,110 

(Order as N87-23341 PC A24/MF A01) 
N87-23422/5/GAR 


Sos ne Dehydration on Phyillosilicates. 
'7-23422/5/GAR 742,111 
(Order as N87-23341 PC A24/MF A01) 


N87-23423/3/GAR 


the Scattering/Absorption of Minerais. 


Studies of 
N87-23423/3/GAR 742,112 


(Order as N87-23341 PC A24/MF A01) 
N87-23424/1/GAR 


Investigation. 


Mid-intrared 
N87-23424/1/GAR 742,750 
(Order as N87-23341 PC A24/MF A01) 
N87-23425/8/GAR 
Spectral Observations of Geologic Materi- 

als in Emission. 

N87-23425/8/GAR 743,907 
(Order as N87-23341 PC A24/MF A01) 
N87-23426/6/GAR 

Bidirectional Reflectance Properties of Planetary Surface 

N87-23426/6/GAR 742,113 
(Order as N87-23341 PC A24/MF A01) 


N87-23427/4/GAR 
Atlas of Spectra of Terrestrial, Lunar and Me- 
Powders and Frosts from 92 to 1800 nm. 
N87-23427/4/GAR 743,908 
(Order as N87-23341 PC A24/MF A01) 
N87-23428/2/GAR 


Deconvolution of Spectra for intimate Mixtures. 
N87-23428/2/GAR 743,909 
(Order as N87-23341 PC A24/MF A01) 


N87-23429/0/GAR 
Compositional information for the Moon: Some Characteris- 
tics of Current Near-IR Spectra (Telescopic and Laborato- 
Rz-23429/0/GAR 742,114 
(Order as N87-23341 PC A24/MF A01) 

N87-23430/8/GAR 


Preliminary Results of Spectral Reflectance Studies of 
ny! Crater. 
7 -23430/8/GAR 742,115 
(Order as N87-23341 PC A24/MF A01) 
N87-23431/6/GAR 
Preliminary Results of Geologic and Remote Sensing Stud- 
ies of Rima Mozart. 
N87-23431/6/GAR 742,116 
(Order as N87-23341 PC A24/MF A01) 
Ne7- ga 
tm ny Hn ge of Lunar Terrains Derived from 
Ney 204507 4/GAR 742,117 
(Order as N87-23341 PC A24/MF A01) 
N87-23433/2/GAR 


Bidirectional Reflectance Spectroscopy. 
N87-23433/2/GAR 118 


742, 
(Order as N87-23341 PC A24/MF A01) 
N87-23434/0/GAR 
Sputter Alteration of Regoliths of Outer Solar System 
N87-23434/0/GAR 742,119 
(Order as N87-23341 PC A24/MF A01) 
N87-23435/7/GAR 
Charged Particle Modification of Surfaces in the Outer 
Solar System. 
N87-23435/7/GAR 742,120 
(Order as N87-23341 PC A24/MF A01) 


742, 
(Order as N87-23341 PC A24/MF A01) 
N87-23437/3/GAR 


Sulfur Processes on lo. 
Na? 2sedo/Gan 


742,122 
(Order as N87-23341 PC A24/MF A01) 
N87-23438/1/GAR 


ph af Foy — ty a Tg 
Color and Spectral and Applica- 


tions to A poy Surtaces. 
N87-23438/ 1/' 742,123 
(Order as N87-23341 PC A24/MF A01) 

N87-23439/9/GAR 

Preliminary Analysis of the Mariner 10 Color Ratio Map of 

N87-23439/9/GAR 742,124 
(Order as N87-23341 PC A24/MF A01) 
N87-23440/7/GAR 

Compilation System for Venus Radar Mission (Magellan). 
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N87-23440/7/GAR 742,125 
(Order as N87-23341 PC A24/MF A01) 
N87-23441/5/GAR 
Resolution Radar Studies of the Moon. 
/GAR 742,126 
(Order as N87-23341 PC A24/MF A01) 


Nev-2oest/8/ 


Resolution Radar Map of the Moon. 
-23442/3/GAR 742,127 
(Order as N87-23341 PC A24/MF A01) 
N87-23443/1/GAR 

Landform identification: Lunar Radar images. 
N87-23443/1/GAR 742,128 
(Order as N87-23341 PC A24/MF A01) 
N87-23444/9/GAR 
> Radar Observations of Mars: The 1986 Opposi- 
N87-23444/9/GAR 742,129 
(Order as N87-23341 PC A24/MF A01) 
N87-23445/6/GAR 
Diffuse Radar Scattering Model from Martian Surface 
N87-23445/6/GAR 742,130 
(Order as N87-23341 PC A24/MF A01) 
N87-23446/4/GAR 
Seasonally Variable Radar Reflectivity. 
N87-23446/4/GAR 742,131 
(Order as N87-23341 PC A24/MF A01) 
N87-23447/2/GAR 
Measurements of the Dielectric Constants for Planetary Vo- 
N87-23447/2/GAR 742,132 
(Order as N87-23341 PC A24/MF A01) 
N87-23448/0/GAR 
Application of Numerical Methods to Planetary Radiowave 
Ne7-25410/0/GAR 742,133 
(Order as N87-23341 PC A24/MF A01) 
N87-23449/8/GAR 


N87-23449/8/GAR 742,134 
(Order as N87-23341 PC A24/MF A01) 
N87-23450/6/GAR 


Sources and Sinks of Dust on Mars: Viking Obser- 
Solis Planum and Syrtis Major. 


of Cerberus, 
N87-23450/6/GAR 742,195 
(Order as N87-23341 PC A24/MF A01) 


N87-23451/4/GAR 
Resolution Thermal infrared Mapping of Martian Chan- 
N87-23451/4/GAR 742,136 
(Order as N87-23341 PC A24/MF A01) 
N87-23452/2/GAR 
Mars: Morphology of Southern Hemisphere intracrater Dun- 
N87-23452/2/GAR 742,137 
(Order as N87-23341 PC A24/MF A01) 
N87-23453/0/GAR 
Timing of Frost 


a on Martian Dunes: A Clue to 
N6?-23453/0/GAR 742,138 
(Order as N87-23341 PC A24/MF A01) 


Wind in Low Density Atmospheres. 
NOT 2oNeAB/GAR 742,139 
(Order as N87-23341 PC A24/MF A01) 


Saltation on 
N87-23455/5/GAR 742,140 
(Order as N87-23341 PC A24/MF A01) 
N87-23456/3/GAR 

Mass Transport by Aeolian Saltation on Earth, Mars and 
Venus: The Effects of Full Saltation Cloud Development 


and yo! 
N87-23456/3/GAR 742,141 


(Order as N87-23341 PC A24/MF A01) 
N87-23457/1/GAR 
nen of Wind Tunnel LA for the Solution 
phn = ody Aeolian Processes. 
'7-23457/1/GAR 742,142 
(Order as N87-23341 PC A24/MF A01) 
N87-23458/9/GAR 

Aeolian Abrasion on Venus: Preliminary Results from the 

Venus Simulator. 

N87-23458/9/GAR 742,143 
(Order as N87-23341 PC A24/MF A01) 
N87-23459/7/GAR 

Reynolds Number Effects on Surface Shear Stress Patterns 

around |solated C % 

N87-23459/7/GAR 742,144 
(Order as N87-23341 PC A24/MF A01) 
N87-23460/5/GAR 

f of Gute Shear Stress with the Naphtha- 


lene Sublimation 
N87-23460/5/GAR 743,910 


(Order as N87-233411 PC A24/MF A01) 
gy tone tee 2346 1/3/GAR 


Ker paras wit vared Saray 


743,942 
(Order as N87-23341 PC A24/MF A01) 


Se of Effects of Ex- 


N87-23462/1/GAR 
Fluvial Vi on Martian Voicanoes. 


alleys 
N87-23462/1/GAR 742,145 


(Order as N87-23341 PC A24/MF A01) 
N87-23463/9/GAR 
on Hawaiian Voicanoes. 


Vi 
N87- 743,943 
(Order as N87-23341 PC A24MF A01) 


/9/GAR 
N87-23464/7/GAR 
pane) he of Flow Competence Stine to the Assess- 
ment of Flood-Flow Velocities and Stresses. 
N87-23464/7/GAR 742,146 
(Order as N87-23341 PC A24/MF A01) 


N87-23465/4/GAR 


Possible Origin of Some Channels on Alba Patera, Mars. 
N87-23465/4/GAR 742,147 
(Order as N87-23341 PC A24/MF A01) 


N87-23466/2/GAR 
Non-E Freezing of Water-ice in Sandy Basaltic 
Regolthe and” and implications for Fluidized Debris Flows on 
N87-23466/2/GAR 742,148 
(Order as N87-23341 PC A24/MF A01) 


N87-23467/0/GAR 


a See Cee See of Ge Gate 


oe ot Mars: Geomorphic Evidence. 
N87-23467/0/GAR 742,149 
(Order as N87-23341 PC A24/MF A01) 


N87-23468/8/GAR 
Glaciation in Elysium. 


Evidence for 
N87-23468/8/GAR 742,150 
(Order as N87-23341 PC A24/MF A01) 


N87-23469/6/GAR 


Water and ice on Mars: Evidence from Valles Marineris. 
N87-23469/6/GAR 742,151 
(Order as N87-23341 PC A24/MF A01) 


N87-23470/4/GAR 
Formation of the Layered Deposits in the Valles Marineris, 
N87-23470/4/GAR 742,152 
(Order as N87-23341 PC A24/MF A01) 
N87-23471/2/GAR 
Geomorphic Evidence for Ancient Seas in West Deuteroni- 
lus Mensae, Mars-1: Regional Geomorphology. 
N87-23471/2/GAR 742,153 
(Order as N87-23341 PC A24/MF A01) 
N87-23472/0/GAR 


Geomorphic Evidence for Ancient Seas in West Deuteroni- 
——— Mars-2: From Very High Resolution Viking Or- 


Ne?-234 23492) 2/0/GAR 


N87-23473/8/GAR 
Explosive Volcanic Deposits on Mars: Preliminary investiga- 
tions. 
N87-23473/8/GAR 742,155 
(Order as N87-23341 PC A24/MF A01) 


742,154 
(Order as N87-23341 PC 24/MF A01) 


N87-23474/6/GAR 
Pseudocraters as Indicators of Ground ice on Mars. 
N87-23474/6/GAR 742,156 
(Order as N87-23341 PC A24/MF A01) 


N87-23475/3/GAR 
oe i of the Elysium Voicanic Province of Mars. 
NB 254 75/S/GAR 742,157 


(Order as N87-23341 PC A24/MF A01) 
N87-23476/1/GAR 


Lavas in the Elysium Ri Mars. 
N87-234 Nar cathe tran wee 742,158 
(Order as N87-23341 PC A24/MF A01) 


N87-23477/9/GAR 


of Lava Flows at Alba Patera, Mars. 


Relative 
N87-23477/9/GAR 742,159 


(Order as N87-23341 PC A24/MF A01) 

N87-23478/7/GAR 
i Volcanism: Festoon-Like Ridges on Terrestrial 
Basalt Flows and implications for Mars. 
N87-23478/7/GAR 742,160 
(Order as N87-23341 PC A24/MF A01) 


N87-23479/5/GAR 
Studies of Fluid instabilities in Flows of Lava and Debris. 
N87-23479/5/GAR 742,161 
(Order as N87-23341 PC A24/MF A01) 
N87-23480/3/GAR 
Long, Paired a'a/Pahoehoe Flows of Mauna Loa: Voicano- 
| Significance and Insights They Provide into Voicano 


743,911 
(Order as N87-23341 PC A24/MF A01) 


N87-23480/3/GAR 
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'7-2348 1/1/GAR 
N87- NenessI/T/GAR 


N87-23482/9/GAR 
Calculated — ~~ - ce Dependence for Some Ac- 


N87-23482/ rots 


dea, 742,162 
(Order as N87-23341 PC A24/MF A01) 


743,91. 
(Order as N87-23341 PC A24/MF ho’ 
N87-23483/7/GAR 
Toward a Model for Leveed Lava Flows. 


N87-23483/7/GAR 743,913 
(Order as N87-23341 PC A24/MF A01) 
N87-23484/5/GAR 
Studies of Vesicle Distribution Patterns in Hawaiian Lavas. 
N87-23484/5/GAR 743,914 
(Order as N87-23341 PC A24/MF A01) 
N87-23485/2/GAR 


te a8 Seine takes & Gas ton Chee 


743,915 
(Order as N87-23341 PC A24/MF A01) 
N87-23486/0/GAR 
Geology of the Mohon Mountain Voicanic Field, Yavapai 
Mohave Counties, 


and Arizona. A Preliminary Report. 
N87-23486/0/GAR 743,916 


(Order as N87-23341 PC A24/MF A01) 

N87-23487/8/GAR 
of Pine and Crater eny Fe ae Basaltic Constructs 

on the Far Eastern Snake River 

N87. 33487 /8/GAR 743,917 
(Order as N87-23341 PC A24/MF A01) 

N87-23488/6/GAR 
Geology of Picacho Butte: A Silicic Volcanic Dome in 

Northwest Arizona. 

N87-23488/6/GAR 743,918 
(Order as N87-23341 PC A24/MF A01) 


Global impacts. 
N87.23490/2/GAR 743,920 
(Order as N87-23341 PC A24/MF A01) 
N87-23491/0/GAR 

a Vaporization: Late Time Phenomena from Experi- 


Ne?-2 23491/0/GAR 


743,921 
(Order as N87-23341 PC A24/MF A01) 


N87-23492/8/GAR 
i impact: Projectile Richochet, Concomitant Ejecta 
and Transfer. 
N87-23492/8/GAR 743,922 
(Order as N87-23341 PC A24/MF A01) 
N87-23493/6/GAR 
Momentum Transfer from Oblique impacts. 
N87-23493/6/GAR 743,923 
(Order as N87-23341 PC A24/MF A01) 
N87-23494/4/GAR 
Experimental Studies of Collision and Fragmentation Phe- 
nomena. 
N87-23494/4/GAR 743,924 
(Order as N87-23341 PC A24/MF A01) 
N87-23495/1/GAR 


N87-23495/1/ 743,925 
(Order as N87-23341 PC A24/MF A01) 

N87-23496/9/GAR 

impact Crater Scaling Laws. 

N87-23496/9/GAR 743,926 
(Order as N87-23341 PC A24/MF A01) 

N87-23497/7/GAR 
peo od Evidence for Non-Proportional Growth of 
Nev eseor 23497/7/GAR 


743,92. 
(Order as N87-23341 PC A24/MF hon 
N87-23498/5/GAR 


mes by Cratering Experiments: Scaling Laws for 


Nev. 23498/ 33408/5/OAR 


N87-23499/3/GAR 
impact and Cratering Processes on Asteroids, Satellites, 
and Planets. 

N87-23499/3/GAR 


743,928 
(Order as N87-23341 PC A24/MF A01) 


742,163 
(Order as N87-23341 PC A24/MF A01) 
N87-23500/8/GAR 
Crater Production on Venus and Earth by Asteroid and 
Comet impact. 
N87-23500/8/GAR 742,164 
(Order as N87-23341 PC A24/MF A01) 
N87-23501/6/GAR 
+ Age of Venus: Applying the Terrestrial Cratering 


N87-23501/6/GAR 742,165 
(Order as N87-23341 PC A24/MF A01) 
N87-23502/4/GAR 
Statistical Study of Mercurian Crater Classes Applied to the 
——— of the intercrater Plains. 
N87-23502/4/GAR 742,166 
(Order as N87-23341 PC A24/MF A01) 
N87-23503/2/GAR 
pm of Early intense Cratering and Possible Saturation 
N87-23503/2/GAR 742,167 
(Order as N87-23341 PC A24/MF A01) 
N87-23504/0/GAR 
Revision of the Martian Relative Chronology. 
N87-23504/0/GAR ral 742,168 
(Order as N87-23341 PC A24/MF A01) 


N87-23505/7/GAR 
Early in Gradation Styles and Rates on Mars. 
N87-23505/7/GAR 742,169 
(Order as N87-23341 PC A24/MF A01) 
N87-23506/5/GAR 
Quate, and Obliteration History of the South Polar 
eS Mars" 
N87-23506/5/GAR 742,170 
(Order as N87-23341 PC A24/MF A01) 


742,171 
(Order as N87-23341 PC A24/MF A01) 


N87-23508/1/GAR 
Crater Ejecta Morphology and the Presence of Water on 
N87-23508/1/GAR 742,172 
(Order as N87-23341 PC A24/MF A01) 
N87-23509/9/GAR 
inertia Characteristics of the Martian Crater Curie. 


Thermal 
N87-23509/9/GAR 742,173 
(Order as N87-23341 PC A24/MF A01) 
N87-23510/7/GAR 


Dome Craters on Ganymede. 
N87-23510/7/GAR 742,174 
(Order as N87-23341 PC A24/MF A01) 

N87-23511/5/GAR 

Non-Newtonian ice Rheology and the Retention of Craters 

on . 

N87-23511/5/GAR 742,175 
(Order as N87-23341 PC A24/MF A01) 
N87-23512/3/GAR 

pe ee SSpeue and Callisto. 

'7-23512/3/GAR 


742,176 
(Order as N87-23341 PC A24/MF A01) 
N87-23513/1/GAR 
Shatter Cones in Illinois: Evidence for Metoeritic impacts at 
Glasford and Des Plaines. 
N87-23513/1/GAR 743,929 
(Order as N87-23341 PC A24/MF A01) 
N87-23514/9/GAR 
Search for and Study of Paleozoic impact Ejecta: Progress 
Made the Past Year. 
N87-23514/9/GAR 743,930 
(Order as N87-23341 PC A24/MF A01) 
N87-23515/6/GAR 


Comments on the Tectonism of Venus. 
N87- 23815/6/GAR 742,177 
(Order as N87-23341 PC A24/MF A01) 


N87-23516/4/GAR 
Lithospheric Structure on Venus from Tectonic Modelling of 
Features. 

N87-23516/4/GAR 742,178 
(Order as N87-23341 PC A24/MF A01) 
N87-23517/2/GAR 

Venusian Tectonics: Convective Coupling to the Lithos- 

Nie7-29517/2/GAR 742,179 
(Order as N87-23341 PC A24/MF A01) 
N87-23518/0/GAR 


Bilateral oa a Aphrodite Terra. 
N87-23518/0/ 742,180 
(Order as N87-23341 PC A24/MF A01) 


N87-23519/8/GAR 
of Earth as a Source of intraplate Stress. 


Secular 
N87-23519/8/ 743,931 
(Order as N87-23341 PC A24/MF A01) 
N87-23520/6/GAR 


Test of the Hypothesis That impact-induced Fractures Are 

—— Sites for Later Tectonic Activity. 
N87-23520/6/GAR 743,932 

(Order as N87-23341 PC A24/MF A01) 


N87-23521/4/GAR 


Ridges Constraints on the Origin of Lunar Wrinkle 
N87-23521/4/GAR 742,181 


(Order as N87-23341 PC A24/MF A01) 
N87-23522/2/GAR 
+ ca Loading and Tectonics of the Lunar irregular 


N87-23542/0/GAR 


N87-23522/2/GAR 742,182 
(Order as N87-23341 PC A24/MF A01) 


N87-23523/0/GAR 
Characteristic Structures the Highland Boundary on 
Mars: ee Event. 
N87- osevoGeh single a shinee 742,183 
(Order as N87-23341 PC A24/MF A01) 
N87-23524/8/GAR 
Martian Crustal Dichotomy: Product of Accretion and Not a 
N87-23524/8/GAR 742,184 
(Order as N87-23341 PC A24/MF A01) 
N87-23525/5/GAR 
implications of Viking Color Data for Evolution of the 
Amenthes ion, Mars. 
N87-23525/5/GAR 742,185 
(Order as N87-23341 PC A24/MF A01) 
N87-23526/3/GAR 


en oe Extensional Tectonic Features on Mars. 
N87- /3/GAR 742,186 
(Order as N87-23341 PC A24/MF A01) 


N87-23527/1/GAR 
History of the Tharsis Region, Mars. 
'7-23527/1/GAR 742,187 
(Order as N87-23341 PC A24/MF A01) 
N87-23528/9/GAR 
History and 
inthus-Ciaritas Fossae 
N87-23528/9/GAR 742,188 
(Order as N87-23341 PC A24/MF A01) 


of Faulting in the Noctis Labyr- 
jon of Mars. 


N87-23529/7/GAR 
bey and Thick-Skinned Deformation in the Tharsis Region 
N87-23529/7/GAR 742,189 
(Order as N87-23341 PC A24/MF A01) 
N87-23530/5/GAR 
Uplift of the Tharsis Province, Mars. 


Flexurally-Resisted 
N87-23530/5/GAR 742,190 
(Order as N87-23341 PC A24/MF A01) 
N87-23531/3/GAR 


Tectonic Domains in the Eastern Hemisphere of Mars. 
N87-23531/3/GAR 742,191 


(Order as N87-23341 PC A24/MF A01) 
N87-23532/1/GAR 
Age of 
Area, 


and Mesa in the Elysi 
Development lysium 
N87-23532/1/GAR 


Plains. 
742,192 
(Order as N87-23341 PC A24/MF A01) 
N87-23533/9/GAR 


Geometry and Relative of Large Patterned Fractures in 
Southern’ Acasa Planitia’ Mars 

N87-23533/9/GAR 742,193 
(Order as N87-23341 PC A24/MF A01) 


N87-23534/7/GAR 


of Fractures, Martian Polygonal Terrain. 
N87-23534/7/GAR 742,194 
(Order as N87-23341 PC A24/MF A01) 


N87-23535/4/GAR 
Effect of Overburden Thickness on Tension Fracture Pat- 
terns Above an Dome. 
Nev-2369574/ 743,933 
(Order as N87-23341 PC A24/MF A01) 
N87-23536/2/GAR 
Natural Fracture 


on Planetary Surfaces: Genetic 
Classification and Randomness. 
N87-23536/2/GAR 742,195 
(Order as N87-23341 PC A24/MF A01) 
N87-23537/0/GAR 
Curvilinear and Related Features in Southwest Cy- 
Mensae, 
N87-23537/0/GAR 742,196 
(Order as N87-23341 PC A24/MF A01) 
N87-23538/8/GAR 
Local-Scale Say of Grooved Terrain on " 
N87-23538/8/' 42,197 
(Order as N87-23341 PC A24/MF A01) 
N87-23539/6/GAR 
bay = = of the South Polar Region of Ganymede. 
N87- /6/GAR 742,198 
(Order as N87-23341 PC A24/MF A01) 
N87-23540/4/GAR 
Creep of ice: Further Studies. 
N87-23540/4/GAR 742,199 
(Order as N87-23341 PC A24/MF A01) 
N87-23541/2/GAR 
ores of Industrial Sulfur Flows and implications for 
N87-23541/2/GAR 742,200 
(Order as N87-23341 PC A24/MF A01) 
N87-23542/0/GAR 


of lo. 
Ne? 286a2/0/GAR 742,201 
(Order as N87-23341 PC A24/MF A01) 
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lop Scale Jopograpny of lo. 

N87-23543/8/ 742,202 
(Order as N87-23341 PC A24/MF A01) 

N87-23544/6/GAR 


Galilean Satellite vome, 
on -_ Geological Mapping Program, 
(Order as N87-23341 PC A2a/Me Aon) 


N87-23545/3/GAR 


Mapaaty Shaped Satellites. 

far Dosnersr 742,204 
(Order as N87-23341 PC A24/MF A01) 

N87-23546/1/GAR 


Nev S0540/1/0aR 


742,205 
(Order as N87-23341 PC A24/MF A01) 
N87-23547/9/GAR 


Nov es557 07GRR, 742,206 
(Order as N87-23341 PC A24/MF A01) 

N87-23548/7/GAR 
Progress in Compilation of the 1:2,000,000-Scale Topo- 
Rist-2504877/GAR 


742,207 
(Order as N87-23341 PC A24/MF A01) 


742,208 
(Order as N87-23341 PC A24/MF A01) 


Comey Mars 
’ 742,209 
(Order as N87-23341 PC A24/MF A01) 
N87-23551/1/GAR 
Control Network of Mars: October 1986. 
N87-23551/1/GAR 742,210 
(Order as N87-23341 PC A24/MF A01) 


N87-23552/9/GAR 

Unified Lunar Control Network. 

N87-23552/9/GAR 742,211 
(Order as N87-23341 PC A24/MF A01) 
N87-23553/7/GAR 

Control Networks of the Satellites of Jupiter. 

N87-23553/7/GAR 742,212 
(Order as N87-23341 PC A24/MF A01) 
N87-23554/5/GAR 

Microvax-Based Data Management and Reduction System 

for the Planetary image Facilities. 

NO7-29581/S/GAR 


742,213 
(Order as N87-23341 PC A24/MF A01) 


Martian Terrains. 
N87-23555/2/GAR 742,214 
(Order as N87-23341 PC A24/MF A01) 
N87-23556/0/GAR 


Mars Observer Camera. 
N87-23556/0/GAR 742,215 
(Order as N87-23341 PC 24/MF A01) 
N87-23557/8/GAR 


NS? 23067 /B/GAR 


N87-23558/6/GAR 
Enhanced Landsat images of Antarctica and Planetary Ex- 


'7-23558/6/GAR 


742,216 
as N87-23341 PC A24/MF A01) 


743,879 

(Order as N87-23341 PC A24/MF A01) 
N87-23559/4/GAR 

Compositional Stratigraphy of Crustal Material from Near-in- 

N87-; /4/GAR 742,217 

(Order as N87-23341 PC A24/MF A01) 
N87-23570/1/GAR 


N87-23570/1/ 743,485 PC A06/MF A01 
N87-23571/9/GAR 
Effect of Surface Roughness on Drag of Aircraft. 
N87-23571/9/GAR 741,946 
(Order as N87-23570 PC A06/MF A01) 
yoo 
Data Display in Aviation instruments. 
N87-; va/TIOAR 742,009 
(Order as N87-23570 PC AO6/MF A01) 
N87-23573/5/GAR 
} wey ee Study of Supersonic Stream Sliding at Angle 
Past One-Step Wedge with Jaws. 
N87-23573/5/GAR 741,947 
(Order as N87-23570 PC A06/MF A01) 


metry with Pulsed 
N87-23574/3/GAR 741, 
(Order as N87-23570 PC A06/MF A01) 
N87-23575/0/GAR 


Mathematical Mode! Describing Interaction of Single Non- 
Geeky Supqreaets Set end Mevahte Santer of Fudis Cinen- 


OR-44 VOL. 87, No. 19 


N87-23575/0/GAR 741,949 


(Order as N87-23570 PC A06/MF A01) 


Model Unstable Operation of 
ee ae ae Protection for 


NO?-2aS77IO/GAR 


N87-23578/4/GAR 
Catastrophic Breakup of Liquid Jet by Subsonic Transverse 
Gas Stream. ” 
N87-23578/4/GAR 744,231 
(Order as N87-23570 PC A06/MF A01) 


742,831 
(Order as N87-23570 PC A06/MF A01) 


N87-23579/2/GAR 
Calculation of Axisymmetric Flow in Swirlers by Difference 
N87-23579/2/GAR 744,232 
(Order as N87-23570 PC A06/MF A01) 
N87-23580/0/GAR 
arn = of Balancing Flexible Rotary Compressor 
Vanes Balancing Machine. 
N87. "23580/0/ 42,832 
(Order as N87-23570 PC aossuar ‘A01) 
N87-23581/8/GAR 


N87-23581 7BGAR 741,950 
(Order as N87-23570 PC A06/MF A01) 


N87-23582/6/GAR 
Flow of Gas Through Turbine Stage with Spherical Nozzle 
N8?-23562/6/GAR 742,833 
(Order as N87-23570 PC A06/MF A01) 
N87-23583/4/GAR 


Coefficients and Convection Flow 


Type Project. 
744,475 PC A03/MF A01 


yp "" " . 
Estimation in a 
N87-23583/4/GAR 

N87-23584/2/GAR 
Evaluation of ae and Euler Solutions for Lead- 
741,951 PC A02/MF A01 


Mining the Number of Calculations in Desig-by-Analy 


NB7-29586/7/GAR 741,952 PC A02/MF A01 
N87-23589/1/GAR 


Two-Dimensional Aerodynamic Characteristics of the AMES 

HI-120, HI-8, and LOW-12 Airfoils. 

N87-23589/1/GAR 741,953 PC A04/MF A01 
N87-23591/7/GAR 


of Flow Conditioners in a Closed-Loop Wind 
NB 380177 /GAR 


N87-23592/5/GAR 
Mach 6 Experimental and Theoretical Stability and Perform- 
ance of a Cruciform Missile at Angles of Attack Up to 65 
N8?.23592/5/GAR 743,876 PC A03/MF A01 

N87-23593/3/GAR 
Stes @ 0 Taate betumn Sones 


the Performance of 
N87-23593/3/GAR 
N87-23594/1/GAR 
wy ~~] bny-4 Tests of the NASA (Nationa! Aero- 
pha and Space Administration) SC( —~ ‘meena 


0.3-Meter Transonic 
N87- /1/GAR 741,955 vC AO4/MF AOt 
N87-23595/8/GAR 


Some Aspects of Vortex Flows Determined from the Thin- 


Layer Navier-Stokes E ‘ 
N87-23595/8/GAR 741,956 PC A02/MF A01 


N87-23596/6/GAR 


Tunnel. 
742,019 PC A02/MF A01 


oe ee Se 
‘41,954 PC ADAM AO 


Aeroelasticity and Mechanical Suet eae, O80 tat 
Scale Model of the YAH-64 Advanced A\ a Yo -y 
N87-23596/6/GAR 741,957 PC A04/MF A01 
N87-23597/4/GAR 

St of lee Ote Pane Sow Conaaty Combed Ome 
Wings at Supersonic Speeds. Part 1. 

N87-23597/4/GAR 741,958 PC A10/MF AO1 


N87-23598/2/GAR 
Coupled Aerodynamic and Acoustical Predictions for Turbo- 
Ne}-23596/2/GAR 741,959 PC A02/MF A01 

N87-23602/2/GAR 
Dem Benes der Fachiichen Untersuchung von Untaelien bei 
Betrieb Deutscher und Ausiand 


Home). 
N87-23602/2/ 
N87-23607/1/GAR 


eee ee oe 


744,553 PC A06/MF A01 


N87-23607/1/GAR 
N87-23608/9/GAR 
Sete Great Conduct of Individual Flights and Air —_ or Op- 


Utilization of Modern Ly ll 
Senome of Civil and 
N87-23608/9/GAR 


N87-23610/5/GAR 
interpretation in Terms of the Response of a One Degree- 
of-Freedom Oscillator to Two Successive Disturbances. 
N87-23610/5/GAR 741,973 
(Order as N87-23609 PC A03/MF A01) 


744,538 PC A12/MF A01 


944,599 PC A02/MF A01 


N87-23611/3/GAR 
Experimental-Analytical Routine for the a = 
tion of Aircraft 
N87-23611 wane epechnetadneties: 741,974 
(Order as N87-23609 PC A03/MF A01) 
N87-23613/9/GAR 
Investigation into Methods for Quantifying 
Hang Glider Airworithness Parameters. 
N87-23613/9/GAR 741,995 PC A03/MF A01 
N87-23614/7/GAR 


investigation of the Effects of Outboard Wing- 
He Moaricaten an Sial/Spm Charactonstes of 


a Low- oon. T-Tail Light Airplane. 
N87-23614/7/ 741,960 PC A06/MF A01 
N87-23615/4/GAR 


Nacelle yPuselage t Half 
a 

N87-23615/4/ 
N87-23616/2/GAR 

oo ae opt ata Pneumatic and Upwash Correc- 

Flow Swection Sensor. 

ner: 29616/2/GAR 742,010 PC A02/MF A01 
N87-23617/0/GAR 

Dual-Processor Multi-Frequency implementation of the 

FINDS ithm. 

N87-23617/0/GAR 742,011 PC A04/MF A01 
N87-23619/6/GAR 

742,012 PC A02/MF A01 


Control. 
N87-23619/6/GAR 
N87-23620/4/GAR 


Prop-Fan Models on 
741,996 PC A08/MF A01 


Shock and Vibration Volume 19, No. 
N87-23620/4/GAR 744,357 A04/MF A01 
N87-23621/2/GAR 

Turbomachine Biade Vibration. 

N87-23621/2/GAR 742,834 

(Order as N87-23620 PC A04/MF A01) 

N87-23622/0/GAR 

a Prediction and Constitutive Models for Engine Hot Sec- 

Materials. 


ner. 23622/0/GAR 742,835 PC A06/MF A01 
N87-23623/8/GAR 


Cee of vee ee eee 
with Different Blade and Trionease Conuive 


over a of 
N87-23623/8/GAR 
Ne7 mn or ll 
pak Administration) 
N87-23624/6/GAR 
N87-23625/3/GAR 
Method for the 


Determination of the Three-Dimensional 
preseble Flow Field of a fotor Seater Combination to Com- 
'7-23625/3/GAR 742,838 PC A03/MF A01 


N87-23626/1/GAR 
- me Through-Flow Turbofan for High Mach Propul- 
Nev. 23626/1/GAR 742,839 PC A02/MF A01 
N87-23627/9/GAR 
be Blowing Concepts for Roll and Lateral Control of Air- 
N87-23627/9/GAR 741,975 PC A06/MF A01 
N67- soe te oll 


742,836 PC A02/MF A01 


at NASA (National Aeronautics and 
Soanerd Usaie Reacweh Comer 
742,837 PC A02/MF A01 


Demonstration of Frequency-Sweep Testing Technique 

pT 214-St Helicopter. 

N87- /9/GAR 741,997 PC A0S/MF A01 
N87-23633/7/GAR 


N87-23633/7/GAR 
N87-23634/5/GAR 


Visual and Motion Cueing in Helicopter Simulation. 
N87-23634/5/GAR 


(Order as N87-23633 PC arene hi on) 


742,020 PC A16/MF A01 


N87-23635/2/GAR 
Research Tool. 


Visual Di 
N87-23635/2/GAR 742,022 
(Order as N87-23633 PC A16/MF A01) 
N87-23636/0/GAR 
Advanced Visuals in Mission Simulators. 
N87-23636/0/GAR 742,023 
(Order as N87-23633 PC A16/MF A01) 





NTIS ORDER/REPORT NUMBER INDEX 


N87-23637/8/GAR 
nee of Optimal Control Techniques to the Utias Re- 
search Simulator. 

N87-23637/8/GAR 742,024 
(Order as N87-23633 PC A16/MF A01) 
N87-23638/6/GAR 

OASIS: A Modern Tool for Real-Time Simulation. 

N87-23638/6/GAR 742,025 

(Order as N87-23633 PC A16/MF A01) 
N87-23639/4/GAR 

Simulator Motion Characteristics and Perceptual 

N87-23639/4/GAR 
N87-23640/2/GAR 

Simulation of Aircraft 


Behaviour on and Goss to the 
N87-23640/2/ 


of AGARD-L 


N87-23641/0/GAR 
Use of VDU's (Visual Display Unit's) by Flight Simulator In- 
structors. 


N87-23641/0/GAR 


N87-23642/8/GAR 
in the implementation of AGARD-AR-144 in 


742,029 
(Order as N87-23633 PC A16/MF A01) 


N87-23643/6/GAR 
Compe Sa 


Software Multiprocessor 
a Research Flight Simulator. 


N87-23644/4/GAR 


Studies on Human Contro! Reliability 
in Manual Aircraft Control: The Origin of Pio. 
Ne7-23844/4/GAR 


N87-23645/1/GAR 
Trends in Ground-Based and In-Flight Simulators for Devel- 
Ne7.2364671/GAR 742,031 

(Order as N87-23633 PC A16/MF A01) 

N87-23646/9/GAR 
Piloted Simulation in the Development of the XV-15 Tilt 
Rotor Research Aircraft. 
N87-23646/9/GAR 


'7-23647/7/GAR 742,033 
(Order as N87-23633 PC A16/MF A01 
N87-23648/5/GAR 
Manned Air to Air Combat Simulation. 
N87-23648/5/GAR 742,034 
(Order as N87-23633 PC A16/MF A01) 
N87- 23649/3/GAR 
of Simulation to Support F-14A Low Altitude High 
of anna Testing. 
-23649/3/' 742,035 
(Order as N87-23633 PC A16/MF A01) 
N87-23650/1/GAR 
Use of Aeritalia 


Simulator for the Development of the 
AM-X Weapon ‘ 
N87-23650/1/ 742,036 
(Order as N87-23633 PC A16/MF A01) 


N87-23651/9/GAR 


Radar Simulators. 
N87-23651/9/GAR 743,008 
(Order as N87-23633 PC A16/MF A01) 
N87-23652/7/GAR 
Development of the T-46 Next Generation Trainer Manned 
Engineering Simulator at the US Air Force Flight Test 


Center. 
N87-23652/7/GAR 


N87-23653/5/GAR 


Operational Training: Application and Experience. 
N87-23653/5/GAR 742,038 
(Order as N87-23633 PC A16/MF A01) 


SS 
for Aircraft Simulation Verification and Validation 
Devaloped at the United States Air Force Flight Simulation 
Ne? 23654/3/GAR 742,039 
(Order as N87-23633 PC A16/MF A01) 
N87-23655/0/GAR 
Between Flight Simulation and Processing of 
Tests Based on Inertial Measurements. 
-23655/0/GAR 742,040 
(Order as N87-23633 PC A16/MF A01) 
N87-23656/8/GAR 
Simulator Applications. 


Unusual Airborne 
N87-23656/8/GAR 742,041 


026 

(Order as N87-23633 PC ateue A01) 
742,027 

(Order as N87-23633 PC A16/MF A01) 


742,028 
(Order as N87-23633 PC A16/MF A01) 


742,030 
— one as N87-23633 PC A16/MF A01) 


742,013 
(Order as N87-23633 PC A16/MF A01) 


742,032 
(Order as N87-23633 PC A16/MF A01) 


742,037 
(Order as N87-23633 PC A16/MF A01) 


(Order as N87-23633 PC A16/MF A01) 
ye 


In-Flight Simuletors ATTAS (Advanced Technolgies 
Teng ease System) for Hying. Gualies and 
FE Con! Research 


N87-23658/4/GAR 
par ery of peat Gate Aircraft = Research 
, in UK (United Kingdom). 
N87-23658/4/ 742,043 
(Order as N87-23633 PC A16/MF A01) 
N87-23659/2/GAR 
Airborne Simulation at the National Aeronautical Establish- 
ment of Canada. 
N87-23659/2/GAR 742,044 
(Order as N87-23633 PC A16/MF A01) 
N87-23660/0/GAR 
Collected Flight and Simulation Comparisons and Consider- 
N87-23660/0/GAR 


N87-23662/6/GAR 
Experimental Evaluation of Honeycomb/Screen 
tions and Short Contraction Section for NASA 
cannes 6x8 Sine Manatee Leuk 

742,046 PC A03/MF A01 


ae Effective Use of Liquid Nitrogen in Cryogenic Wind 
N87-23663/4/GAR 742,047 PC AQ4/MF A01 
N87-23664/2/GAR 
(National Aeronautics and 
Space Aaraneaon Lows Fi Lewis Research Center's Hypersonic 
Ne?-29064/2/GAR 742,048 PC A02/MF A01 
N87-23665/9/GAR 
of the German-Dutch Wind 
/GAR 742,049 Pe Age! ‘A02/MF A01 
N87-23666/7/GAR 
of the German-Dutch Wind Tunnel. 
742,050 PC A02/MF A01 


iy (ASTROMAG) 
PC A03/MF A01 


Cospas-Sarsat , Volume 9. 
N87-23671/7/GAR 744,476 PC A06/MF A01 
N87-23674/1/GAR 


Speculations on 
Ha yy a 
N87-23675/8/GAR 
ice/Frost/Debris Assessment for Space Shuttle Mission 
STS-32 (61-C). 
N87-23675/8/GAR 744,470 PC A0S/MF A01 
N87-23676/6/GAR 
Actions to 
dential 


Vase Gopenetne to Evolve Brayton 
Manse PC A03/MF A01 


‘ne Space Shuttle Challenger Acci- 
on 
dent: Executive 1 
N87-23676/6/GAR 744,440 PC A02/MF A01 
N87-23685/7/GAR 

Design, Seetapmers ond ¥ and Test of Sd Ny my G-Prime 


wibsesan eg rr PC A03/MF A01 
N87-23687/3/GAR 
p omey a of Payload Mass Placement in a Dual Keel 
No729007 /S/GAR 744,464 PC A02/MF A01 
N87-23690/7/GAR 
Considerations for High Frequency, Resonant, 


Control 

Power a Equipment Used in Large Systems. 

N87-23690/7/ 744,465 PC A02/MF A01 
N87-23691/5/GAR 


Low Power 
N87-23691/5/ 
N67-23692/3/GAR 

Nuclear Powered Mars Cargo Transport Mission Utilizing 

Advanced lon ion. 

N87-23692/3/ 742,847 PC AO03/MF A01 
N87-23693/1/GAR 


742,816 PC A03/MF A01 


N87-23693, OAR 742,883 PC A02/MF A01 
N87-23695/6/GAR 
Space Station Wp-04 Power System. Volume 1. Executive 
N87-23695/6/GAR 744,466 PC A0S/MF A01 
N87-23696/4/GAR 
Sees Spee eae Ga Cae 6 ae 
N87-23696/4/GAR 744,467 PC A24/MF A01 
N87-23699/8/GAR 
Ceramic Fibre/Glass Matrix Composites with Outstanding 
Mechanical Performance. 


742,042 
(Order as N87-23633 PC A16/MF A01) 


742,045 
(Order as N87-23633 PC A16/MF A01) 


N87-23840/8/GAR 


N87-23699/8/GAR 743,551 


N87-23717/8/GAR 


PC A0Q2/MF A01 


Cellular Monotectic 
N87-23717/8/GAR 
N87-23718/6/GAR 


Solidification. 
742,671 PC A02/MF A01 


and Transport Properties of a 
Nafion Membrane in a Hydrogen-Bromine Cell Environment. 
N87-23718/6/GAR 742,751 PC AO3/MF A01 
N87-23729/3/GAR 

T55-L-712 Turbine Engine Compressor Housing Returbish- 


N87. /3/GAR 742,840 PC A0Q2/MF A01 


Stable 
N87-23750/9/GAR 
N87-23752/5/GAR 


"743,533 PC A02/MF A01 


Adhesive Evaluation of Water-Soluble LARC-TPI. 
N87-23752/5/GAR 743,520 PC A03/MF A01 
N87-23818/4/GAR 


Digest, Voheme 10, No. 4. 


Shock and Vibration 
N87-23818/4/GAR 44,358 PC A04/MF A01 
N87-23819/2/GAR 


Recent Advances in the Nonlinear Analysis of Laminated 

Composite Piates and Shelis. 

N87-23819/2/GAR 742,806 
(Order as N87-23818 PC A04/MF A01) 


Recent TT in Vehicle Dynamics. 
N87-23820/0/ 744,548 
(Order as N87-23818 PC A04/MF A01) 
N87-23821/8/GAR 


Performance Characterizations of yy 
Multipropeliant Resistojet for Ath - 
pion /8/GAR 742,884 PC A02/MF A01 


N87-23828/3/GAR 
Telecommunications ae! bag Acquisition Report. Progress 
Ne? 25626/3/0AR - 742,890 PC A06/MF A01 
N87-23829/1/GAR 


13 Stability Tests. 
N87-23829/1/ 742,891 
(Order as N87-23828 PC A06/MF A01) 
N87-23830/9/GAR 
Spacecraft Mass Trade-Offs Versus Radio-Frequency 
Power and Antenna Size at 8 GHz and 32 GHz. 
N87-23830/9/GAR 744,471 
(Order as N87-23828 PC A06/MF A01) 
N87-23831/7/GAR 
Use of a 2.3-GHz Traveling-Wave Maser on the USUDA 
64-Meter Antenna. 
N87-23831/7/GAR 744,472 
(Order as N87-23828 PC A06/MF A01) 
N87-23832/5/GAR 


Scale ip (255. 
rT Tea eee 
N87-23832/5/GAR 743,053 
(Order as N87-23828 PC A06/MF A01) 
N87-23833/3/GAR 
OSN (Deep Network) Advanced Receiver: Bread- 
“maha 744,473 


board 
N87-23833/3/GAR 
(Order as N87-23828 PC A06/MF A01) 
N87-23834/1/GAR 
Results of Using the Global 
the Time and Frequency 
Network. 


N87-23834/1/GAR 


System to Maintain 
jon in the Deep 


744,474 
(Order as N87-23828 PC A06/MF A01) 
N87-23835/8/GAR 

Microwave Component Time Delays for the 70-Meter An- 

tennas. 

N87-23835/8/GAR 743,040 
(Order as N87-23828 PC A06/MF A01) 
N87-23836/6/GAR 

Z-Corrections for DSN (Deep Space Network) 70-Meter An- 

N87- /6/GAR 743,041 
(Order as N87-23828 PC A06/MF A01) 
N87-23837/4/GAR 

Block 3 X-Band Receiver-Exciter. 


N87-23837/4/GAR 742,892 
(Order as N87-23828 PC A06/MF A01) 
N87-23838/2/GAR 
8.45 GHz Traveling-Wave Maser. 


N87-23838/2/GAR 742,893 
(Order as N87-23828 PC A06/MF A01) 
N87-23839/0/GAR 


Interactive Wire-Wrap Board Layout Program. 
N87-23839/0/GAR 743,054 
(Order as N87-23828 PC A06/MF A01) 
N87-23840/8/GAR 


Evaluation of the Communication System for the TAU Mis- 
sion Study. 
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NTIS ORDER/REPORT NUMBER INDEX 


N87-23840/8/GAR 742,894 
(Order as N87-23828 PC A06/MF A01) 


N87-23856/4/GAR 


ternber 1985-June 1987. 
N87-23856/4/GAR 742,014 PC AOQ7/MF AO1 


Research in Wave Techniques. 
N87-23858/0/GAR 743,097 PC AQS/MF A01 
N87-23859/8/GAR 


Microwave Antennas for Avionics. 
N87-23859/8/GAR 743,042 PC AQB/MF A01 


N87-23860/6/GAR 
Basic Parameters of Antennas for Aircraft, Satellites and 
N87-23860/6/GAR 743,043 
(Order as N87-23859 PC A08/MF A01) 
N87-23861/4/GAR 


Aircraft Radar 
N87-23861/4/GAR 742,015 
(Order as N87-23859 PC AO8/MF A01) 
N87-23862/2/GAR 


Aircraft Antennas/Conformal Antennas Missile Antennas. 
N87-23862/2/GAR 743,044 
(Order as N87-23859 PC A08/MF A01) 


Spacecraft Multi-Beam and Contoured-Beam Antennas. 
N87-23863/0/GAR 742,911 
(Order as N87-23859 PC A08/MF A01) 


N87-23864/8/GAR 
Antennas for Avionics. 


Millimeter Wave 
N87-23864/8/GAR 743,045 
(Order as N87-23859 PC A08/MF A01) 
N87-23865/5/GAR 


Adaptive Antennas. 
N87-23865/5/GAR 


743,046 
(Order as N87-23859 PC A08/MF A01) 


N87-23866/3/GAR 
MIC (Microwave Integrated Circuit) Technology for Phased 
N87-23866/3/GAR 743,047 
(Order as N87-23859 PC A08/MF A01) 
N87-23867/1/GAR 
Circuit Antenna Technology. 


Printed 
N87-23867/1/GAR 743,048 
(Order as N87-23859 PC A08/MF A01) 


N87-23893/7/GAR 

Automatic Detection of Electric Power Troubles (Ai Applica- 

No?-29803/7/GAR 743,124 PC A0S/MF A01 
N87-23900/0/GAR 

Optically Controlled = Devices and Circuits: 

in Communications 

NBT 0080. /GAR 742,895 PC AORIME AOt 
N87-23901/8/GAR 

issues in Research and T: , 

NOT EDOOTTRIGAR 744,503 PC Moe A001 
N87-23902/6/GAR 

prea Trigger Control System for Flow Visualiza- 

Nev: 23902/6/GAR 742,855 PC A02/MF A01 
N87-23903/4/GAR 

Study of Schwarz Converters for Nuclear Powered Space- 

N87-23903/4/GAR 742,848 PC A02/MF A01 
N87-23916/6/GAR 

Cee « _ 4. Pattern Formation in Fluid Me- 

chanics and Nonlinear ete 

N87-23916/6/GAR PC A02/MF A01 
N87-23921/6/GAR 

Three-Step Labyrinth Seal for High-Performance Turboma- 

N87-23921/6/GAR 742,841 PC A04/MF A01 

of 


Ne?-23026/5/GAR 742,843 
(Order as N87-23925 PC AOS/MF A01) 
N87-23927/3/GAR 


a Finite Volume Time 
sae eT Maina MOSS ay 
(Order as N87-23925 PC A0S/MF A01) 


N87-23928/1/GAR 
Explicit Finite-Volume Time-Marching Procedure for Turbu- 
lent Flow Calculations. 
N87-23928/1/GAR 


Epic Finke Volume Time-Merching Calculations of Total 
Temperature Distributions in Turbulent Flow. 


OR-46 VOL. 87, No. 19 


744,234 
(Order as N87-23925 PC AOS/MF A01) 


N87-23929/9/GAR 


N87-23933/1/GAR 
Numerical of a Temporaily Evolving 


Direct Simulations 
Ne7S0G00/17GAR © 744,296 PC AO2/MF A01 
N87-23934/9/GAR 


Computation of ne apy ee Airfoil Tempera- 

tures by Two Methods and with High Heat Flux 

N87-23934/9/GAR 742,845 PC A02/MF A01 
N87-23936/4/GAR 

Straight Cylindrical Seal for High-Performance Turboma- 

N87-23936/4/GAR 742,846 PC A0S/MF A01 


Fern ieladde PC ANR/ME AOt 


Sounder and Altimeter) Earth Ob- 
2D. Instrument Pane! Report. 
744,504 PC A06/MF A01 


Computer Aided Design and Analysis of Gear Tooth Geom- 


N87-23969/5/GAR 743,515 PC AOS/MF A01 
N87-23977/8/GAR 
for the Flexibility Matrix of 


Simplified Computer Solution 
Kany = Pay for Spiral Bevel Gears. 
N87- /8/GAR 743,516 PC A04/MF A01 


N87-23978/6/GAR 
Impact Harmonic Oscillator in F 
N87-23978/6/GAR 744, 359 PC 
N87-23979/4/GAR 


/MF A01 


1 Goeet Os Rubs. Final 
vere December 31, 


743,521 Pe. A02/MF A01 


Modified independent Modal Space Controi Method for 

Active Control of Flexible Systerns. 

N87-23980/2/GAR 744,505 PC A03/MF A01 
N87-23984/4/GAR 

may ay on Dynamic Stiffness and Damping of Tapered 

N87-23984/4/GAR 743,522 PC A02/MF A01 
N87-23987/7/GAR 

Application of Scanning Acoustic Microscopy to Advanced 

Structural Ceramics. 

N87-23987/7/GAR 743,534 PC A02/MF A01 
N87-23991/9/GAR 

Energy-Absorption 

Cross Section 

N87-23991/9/GAR 
N87-23994/3/GAR 


Thermal Stress 
Panel and Thermal 
N87-23994/3/GAR 


N87-23995/0/GAR 
Inelastic Strain Piecewise Linear Computation 
of Mp day ee Residues in Buh Up Scuckses 
N87- /0/GAR 743,575 PC A02/MF A01 
N87-23996/8/GAR 


and Scalability of Square 
‘43,552 PC A02/MF A01 


T 


is of Space Shuttle Orbiter Wing Skin 
744,468 PC A03/MF A01 


Shock and Vibration Digest, Wine 19, No. 3. 
N87-23996/8/GAR 44,360 PC A04/MF A01 
N87-23997/6/GAR 
Random Vibration of Nonlinear Systems. 
N87-23997/6/GAR 744,361 
(Order as N87-23996 PC A04/MF A01) 
N87-23998/4/GAR 
Recent ote in Plate Vibrations: 1961-1985. Part 2. 
N87-23906/4/GAR 744,362 
(Order as N87-23996 PC A04/MF A01) 
N87-23999/2/GAR 
Retardation Effect in Fatigue Crack Growth under Station- 
No7-23000/2/ 
'7-23999/2/GAR 743,576 PC A03/MF A01 
N87-24006/5/GAR 
identification of Structural Interface Characteristics Using 
Component Mode i 
N87-24006/5/GAR 744,506 PC A02/MF A01 
N87-24007/3/GAR 
Environmental of 316 Stainless Steel in High 
Temperature Low Fatigue. 
N87-24007/3/GAR 743,564 PC A02/MF A01 
N87-24008/1/GAR 
cae 26 of the peor ras F yy of Hemispherical 
Nev -2a00e 24008/1/GAR hy PC A0S/MF A01 
N87-24010/7/GAR 
Error Analysis of Leaf Area Estimates Made from Allometric 
N8?-24010/7/GAR 743,883 PC A03/MF A01 
N87-24012/3/GAR 


pony bem Rn sf Be ng yd 
Understanding of Estuarine Processes and Their 


744,295 
(Order as N87-23925 PC A0S/MF A01) 


influence on the Productivity of Estuarine-Dependent Fish- 

eries. 

N87-24012/3/GAR 742,066 PC A02/MF A01 
N87-24026/3/GAR 

Fluoride Salts and Container Materials for Thermal E 

= Applications in the ae Range 973 

1 

N87-24026/3/GAR 743,277 PC A02/MF A01 
a 24029/7/GAR 


‘est Results of a 60 Volt Bipolar Nickel-Hydrogen te ny oy 
Nor.2e0en/T/GAR 743 104 PC A02/MF 


N87-24031/3/GAR 
held Characterization of Acid Rain Stress in Canadian 
Lakes. Progress Report, August 1, 1985-February 1, 
Ne7-24031/3/GAR 
N87-24032/1/GAR 
prem Characterization of Acid Rain Stress in Cae 


Shield Lakes. Report, February 1-August 1, 
N87-24032/1/ 743,324 PC moa side Ad A01 
N87-24033/9/GAR 


Survey of Environment Related Programs of 
Se eee i 


and Their to Inter- 
NOT 2a0SS0/GAR 743,325 PC AOQ3/MF A01 
N87-24038/8/GAR 


interpretation of Crustal 

Motions and Regional Deformation 

N87-24038/8/ 
N87-24039/6/GAR 


Ne?-24090/6)GAR" 


N87-24040/4/GAR 
Transport and Photochemical Modeling. Studies of Atmos- 


Ner-2e00074/GAR 742,499 PC A03/MF A01 
N87-24042/0/GAR 

Simulation and Analysis of a Geopotential Research Mis- 

N87-24042/0/GAR 743,936 PC A02/MF A01 
N87-24063/6/GAR 

NASA Aeronautics and Space Administration) 


Space/ 1986-87. 
N87-, 24063/6/GAR 744,522 PC A10/MF A01 
N87-24064/4/GAR 
Access Feomy Comparative Ara Analysis of am, tor 
4 
On-Orbit Space Suit 


N87-24064/4/GAR 742,597 PC A02/MF A01 
N87-24071/9/GAR 
Aeromedical Evaluation and Disposition of Electrocardiogra- 
ic At ith 


Nay-oaor4 /9/GAR 


743,323 PC AQ2/MF A01 


T.-L, th, 


Near 
22, 1986-March 21, 1987. 
743,934 PC AO7/MF A01 


743,935 PC A04/MF A01 


744,523 
(Order as N87-24070 PC A07/MF A01) 


N87-24072/7/GAR_ 744,524 
(Order as N87-24070 PC AO7/MF A01) 


N87-24073/5/GAR 
Valvular and Heart Disease in the Aviator. 
N87-24073/5/ 744,525 

(Order as N87-24070 PC A07/MF A01) 

N87-24074/3/GAR 
Aeromedical Aspects of Mitral Valve Prolapse. 
N87-24074/3/GAR 744,526 

(Order as N87-24070 PC A07/MF A01) 

N87-24075/0/GAR 
Pulmonary Jon gd and Pulmonary Function Testing in 
Aerospace Medicine. 

N87-24075/0/GAR 744,527 

(Order as N87-24070 PC A07/MF A01) 

N87-24076/8/GAR 
Aeromedical Disposition of Pulmonary Sarcoidosis, Chronic 
Spontaneous Pneumothorax. 
N87-24076/8/GAR 744,528 

(Order as N87-24070 PC A07/MF A01) 

N87-; te ll 
Hypertension in Aviator. 

N87- 24077 /B/GAR 44,529 
(Order as N87-24070 PC aor /Me A01) 
N87-24078/4/GAR 
actors in Aerospace Medicine. 


Coronary Risk F: 
N87-24078/4/GAR 744,530 
(Order as N87-24070 PC A07/MF A01) 


N87-24079/2/GAR 
Selecton and Retenton sues, 
Selection and Retention 


N87-24079/2/GAR 44,531 
(Order as N87-24070 PC aor /Me A01) 


Analysis of dey . 
742,587 PC /MF AO1 


N87-24086/7/GAR 


Perception and 
N87-24086/7/GAR 





NTIS ORDER/REPORT NUMBER INDEX 


N87-24091/7/GAR 


N87-24091/7/GAR 


N87-24098/2/GAR 
Development of a 
system for NASA's 
ministration's) Database Ly 
N87-24098/2/GAR 742,968 PC A04/MF A01 
N87-24099/0/GAR 


742,930 PC /MF A01 


N8?-24099/0/GAR 
N87-24103/0/GAR 
Research on 


Knowledge 

ing, and 

{S60-January 34 987. 

N87-24103/0/GAR 
N87-24107/1/GAR 

Solving the Cauchy-Riemann Equations on Paraliel Com- 

Rie?-24107/1/GAR 743,626 PC A03/MF A01 
N87-24111/3/GAR 


742,993 PC A03/MF A01 


. Final Report, October 1, 
742,588 PC A02/MF A01 


Colored Stochastic 

N87-24111/3/GAR 
N87-24114/7/GAR 

Investigations into the Pattern Processing Capabilities of 

Associative Nets. 

N87-24114/7/GAR 742,589 PC A0B/MF A01 
N87-24122/0/GAR 

Strong Convergence and Convergence Rates 

mating Solutions for Algebraic Riccati A By in 

N87-24122/0/GAR 742,982 PC A02/MF A01 
N87-24125/3/GAR 


742,986 PC A02/MF A01 


Volume 19, No. 6. 


Shock and Vibration 
N87-24125/3/GAR 744,363 PC A0S/MF A01 


N87-24126/ 7 


Linear PSD ‘Power Spec Semilogarithmic Piecewise 
orate X41) Port 1. ay Density) Plot of a Random 
ners 2726120) \/GAR 743,627 
(Order as N87-24125 PC A0S/MF A01) 
N87-24127/9/GAR 
Rer-2s127/e/0an 743,628 PC A02/MF A01 
N87-24132/9/GAR 
p = one ( an Upwind Based 
TVD (Total 
N87-24132/9/GAR Pape "PC A03/MF A01 
N87-24145/1/GAR 


N87-24145/1/GAR ‘44, PC A07/MF A01 


N87-24146/9/GAR 


pon ypwey bey the Second Law 
N87-24146/9/GAR 


N87-24156/8/GAR 

Reliable and Flexible Solution of Practical Subset Regres- 

sion Problems. 

N87-24156/8/GAR 743,645 PC A02/MF A01 
N87-24157/6/GAR 

Radiation T: in Dust in Disk Geometry. Final Report, 

April 15, 1 16, 1986. 

N87-24157/6/GAR 742,278 PC A02/MF A01 
N87-24160/0/GAR 

Extension of Kirchhoff's Formula to Radiation from Moving 

N87-24160/0/GAR 741,998 PC AQ2/MF A01 
N87-24161/8/GAR 


Annoyance to Simulated Advanced Turboprop 
Aircraft tenerion Nowe € Containing Tonal Beats. 

N87-24161/8/GAR 741,999 PC AOQ3/MF A01 
N87-24162/6/GAR 


Guidelines for Noise and Vibration Levels for the Space 
N87-24162/6/GAR 
N87-24163/4/GAR 


"743,690 PC A02/MF A01 


744,469 PC A03/MF A01 


al Collider 
hoot = Moot =O al OF TeV (onny ot tae 
— AE p(P-) Collider for the 
2 to 0. 


Studio Degli Eventi 
S Del Cern a S E 
mum ~ Tri 
pa abe os TeV). 
7. 24163/4/GAR_ 744,430 PC A02/MF A01 
N87-24166/7/GAR 
Joint NASA/Goddard-University 


Fecha am Charged are and Pgh Energy Pk 1986-March 


of Maryland Research Pro- 


NB7-24166/ 7/GAR 
N87-24184/0/GAR 


N87-24184/0/ 


N87-24185/7/GAR 


742,279 PC A02/MF A01 


COTSS). 
A03/MF A01 


Preceding Double Layer Forma- 
"744,903 PC A02/MF A01 


Extended i 

tion in a Triple Plasma 

N87-24185/7/GAR 
N87-24198/0/GAR 


of K X-Rays of Iron 


WwW: tons. 
N87-24198/0/GAR 744,304 PC AOQ7/MF AO1 


N87-24199/8/GAR 
Aaaeioe aye te Caran Peyaipe, Anan) Ragen, Gecem- 


ber 31, 1985. 
N87-24199/8/GAR 744,305 PC AQ7/MF A01 


N87-24211/1/GAR 
of Radi- 
Report, 


March 
N87-24211/1/GAR 743,089 PC AQ2/MF A01 


N87-; aay 0 ene 
Flag pm 
19) (Gens to08), 
N87-24228/5/GAR 
N87-24247/5/GAR 


(1962- 
of Basic 


741,935 PC A06/MF A01 


in , 
N87-24247/5/GAR 
N87-24248/3/GAR 


Sere Ss Se Cats Cae. 
N&7-24248/3/GAR 


742,281 
(Order as N87-24247 PC A18/MF A01) 


742,280 PC A16/MF A01 


N87-24249/1/GAR 


Auroral Particles. 
N87-24249/1/GAR 742,425 
(Order as N87-24247 PC A16/MF A01) 
N87-24250/9/GAR 

Particle Acceleration in Solar Flares. 

N87-24250/9/GAR 742,282 
(Order as N87-24247 PC A18/MF A01) 
N87-24251/7/GAR 

tcephere of the Interplanetary Medium and the He- 

N87-24251/7/GAR 742,283 
(Order as N87-24247 PC A18/MF A01) 
N87-24252/5/GAR 
Channels in the Solar Wind. 


Particle 
N87-24252/5 742,284 
(Order as N87-24247 PC A18/MF A01) 
N87-24253/3/GAR 

Studies of the interplanetary Magnetic Field: IMP’s to Voy- 


NB7-24253/3/GAR 


N87-24254/1/GAR 
Cosmic Rays in the Heliosphere. 
N87-24254/1/GAR 742,405 
(Order as N87-24247 PC A18/MF A01) 
}7-24255/8/GAR 
Neienaa in Cosmic Rays. 
N87-24255/8/GAR 742,406 
(Order as N87-24247 PC A18/MF A01) 
N87-24256/6/GAR 
Measurements of Ultraheavy Cosmic Rays with HEAO-3. 
N87-24256/6/GAR 


N87-24257/4/GAR 


New-pagsr/a7 


N87-24258/2/GAR 


NOT 2428 2/GAR /2/GAR -_ 742,409 
(Order as N87-24247 PC A18/MF A01) 


of Galactic Cosmic Rays. 
es 
(Order as N87-24247 PC A18/MF A01) 


N87-24259/0/GAR 
Nucleosynthesis and Astrophysical Gamma Ray Spectros- 
NO?.24259/0/GAR 742,286 
(Order as N87-24247 PC A18/MF A01) 
N87-24260/8/GAR 
Transients. 


Gamma 
N87-24260/8/GAR 742,410 
(Order as N87-24247 PC A18/MF A01) 
N87-24261/6/GAR 
Discrete X: Sources and the X. Background. 
N87-24261/6/GAR —_ 742,287 
(Order as N87-24247 PC A18/MF A01) 
N87-24262/4/GAR 


Cosmic X-Ray 
N87-24262/4/GAR 742,288 
(Order as N87-24247 PC A18/MF A01) 
N87-24263/2/GAR 


Spectroscopy. 


x Astronomical 
N87-24263/2/GAR 742,289 
(Order as N87-24247 PC A18/MF A01) 


N87-24264/0/GAR 


infrared —— 
N87-24264/0/ 


N87-24266/5/GAR 


742,290 
(Order as N87-24247 PC A18/MF A01) 


Star Formation in 

N87-24266/5/GAR 
N87-24267/3/GAR 

ey Mass Star Formation in the Galaxy. 


}7-24267/3/GAR 742,292 
(Order as N87-24266 PC A99/MF E03) 


742,291 PC A99/MF E04 


742,285 
(Order as N87-24247 PC A18/MF A01) 


742,407 
(Order as N87-24247 PC A18/MF A01) 


N87-24286/3/GAR 


N87-24268/1/GAR 

Diffuse Infrared Emission of the Galaxy: Large Scale Prop- 

N87-24268/1/GAR 742,293 
(Order as N87-24266 PC A99/MF E03) 
N87-24269/9/GAR 

Origin of the Diffuse Galactic IR(intrared)/Submm Emission: 

Revisited after iras. 7" 

N87-24269/9/GAR 742,294 
(Order as N87-24266 PC A99/MF E03) 
N87-24270/7/GAR 

Masses, Luminosities and Dynamics of Galactic Molecular 

N87-24270/7/GAR 742,295 
(Order as N87-24266 PC A99/MF E03) 
N87-24271/5/GAR 


IRAS(Intrared Satellite) Colors of VLA 
idontihed Otiocte in tre Gate. — 


Ney24271 5/GAR 742,296 
(Order as N87-24266 PC A99/MF E03) 


N87-24272/3/GAR 
Star Formation in Carina OB1: Observations of a Giant Mo- 
lecular Cloud Associated with the eta Carinae Nebula. 
N87-24272/3/GAR 


742,297 
(Order as N87-24266 PC A99/MF E03) 
N87-24273/1/GAR 
Star of the Southern Galaxy. 
N87-24273 Von 742,298 
(Order as N87-24266 PC A99/MF E03) 
N87-24274/9/GAR 
Redistribution of OB Star Luminosity and the Warming of 
Nearby Molecular Clouds. 
N87-24274/9/GAR 742,299 
(Order as N87-24266 PC A99/MF E03) 
N87-24275/6/GAR 
Maps of Millimeter Wave Emission from Three Galactic 
ppm | 
N87-24275/6/ 742,300 
(Order as N87-24266 PC A99/MF E03) 
N87-24276/4/GAR 
Shock Heated Dust in 1551: L(IR) (infrared) Greater Than 
20 Solar Luminosities. 
N87-24276/4/GAR 742,301 
(Order as N87-24266 PC A99/MF E03) 
N87-24277/2/GAR 
Mechanisms for the Circular Polarization of Astrophysical 
OH Masers in Star-Forming Regions and the Inferred Mag- 
netic Fields. 
N87-24277/2/GAR 742,302 
(Order as N87-24266 PC A99/MF E03) 
N87-24278/0/GAR 
jay BA A ED = -150Degtol = 82 
oe the Submillimeter Range. 
N87-24278/0/GAR 
(Order as N87-24266 PC asorurt 03) 
N87-24279/8/GAR 
Diffuse infrared Emission of the Galaxy: Large Scale Prop- 


N87-24279/8/GAR 742,304 
(Order as N87-24266 PC A99/MF E03) 


N87-24280/6/GAR ' 742,305 
(Order as N87-24266 PC A99/MF E03) 


N87-242861/4/GAR 


Correlation 
Atomic oe in tre Suaor Galaxy. 
N87-24261/4/GAR 742,306 
(Order as N87-24266 PC A99/MF E03) 
N87-24282/2/GAR 
Galactic or Extragalactic. 
Nav.24ie2/2/GAR 742,307 
(Order as N87-24266 PC A99/MF E03) 
N87-24283/0/GAR 
infrared Properties of Dust Grains Derived from IRAS (infra- 
Satellite) Observations. 


red Astronomy 
N87-24283/0/GAR 742,308 
(Order as N87-24266 PC A99/MF E03) 


N87-24284/8/GAR 

IRAS (infrared Astronomy Satellite) Observations of the 

Pleiades. 

N87-24284/8/GAR 742,309 
(Order as N87-24266 PC A99/MF E03) 
N87-24285/5/GAR 

Star Formation in Galaxies. 

N87-24285/5/GAR 742,310 
(Order as N87-24266 PC A99/MF E03) 
N87-24286/3/GAR 

Models for infrared Emission from IRAS (infrared Astonomy 

Satellite) Galaxies. 


N87-24286/3/GAR 742,311 
(Order as N87-24266 PC A99/MF E03) 
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N87-242867/1/GAR 
of the Ay See 8 Emission of Galaxy Disks: 
ner. BaeeTIGAR 742,312 
(Order as N87-24266 PC A99/MF E03) 

N87-24288/9/GAR 

Star Formation in the Magellanic Clouds. 

N87-24288/9/GAR 742,313 
(Order as N87-24266 PC A99/MF E03) 

N87-24289/7/GAR 


a Formation Rates in Blue Galaxies. 
N87. /7/GAR 742,314 
(Order as N87-24266 PC A99/MF E03) 


N87-24290/5/GAR 
CO Observations of Galaxies with the Nobeyama 45-M Tel- 
N87-24290/5/GAR 742,315 
(Order as N87-24266 PC A99/MF E03) 
N87-24291/3/GAR 
CO Observations of Nearby Galaxies and the Efficiency of 
Star Formation. 
N87-24291/3/GAR 742,316 
(Order as N87-24266 PC A99/MF A01) 
N87-24292/1/GAR 
Submm Observations of IRAS Galaxies. 
N87-24292/1/GAR 742,317 


(Order as N87-24266 PC A99/MF E03) 
N87-24293/9/GAR 
Stellar Bars and the Spatial Distribution of infrared Lumi- 


N87-24293/9/GAR 742,318 


(Order as N87-24266 PC A99/MF E03) 
N87-24294/7/GAR 
and Spiral Structure in M81. 
742,319 


(Order as N87-24266 PC A99/MF E03) 


Star Formation and 
N87-24294/7/GAR 


N87-24295/4/GAR 
Hii in M51: Radio and Optical Observations. 
N87-2. /4/GAR 742,320 
(Order as N87-24266 PC A99/MF E03) 
N87-24296/2/GAR 
IRAS (infrared Astronomy Satellite) and Ground-Based Ob- 
servations of Star Formation foo in the Magellanic 
N87-24296/2/GAR 321 
(Order as N87-24266 PC asorur i E03) 
N87-24297/0/GAR 
Star Formation in the Large Magellanic Cloud. 
N87-24297/0/GAR 742,322 
(Order as N87-24266 PC A99/MF E03) 
N87-24298/8/GAR 
infrared Emission and Excitation in LMC (Large Magellanic 
Cloud) Hii Regione. 
N87-24298/8/GAR 742,323 
(Order as N87-24266 PC A99/MF E03) 
N87-24299/6/GAR 
IRAS (infrared Satellite) Observations of 
fl Astronomy \rregu- 
N87-24299/6/GAR 742,324 
(Order as N87-24266 PC A99/MF E03) 
N87-24300/2/GAR 
Erratum: IRAS (infrared Astronomy Satellite) Observations 


Nor 28300/27GAR 


N87-24301/0/GAR 
IUE Observations of Luminous Blue Star Associations in Ir- 


Nay-24901/0/GAR 


N87-24302/8/GAR 
ete teetease and Star Formation in irregular Galaxies. 
N87-24302/8/GAR 742,327 
(Order as N87-24266 PC A99/MF E03) 


742,525 
(Order as N87-24266 PC A99/MF E03) 


742,326 
(Order as N87-24266 PC A99/MF E03) 


N87-24303/6/GAR 
Carbon Monoxide Emission from Small Galaxies. 
N87-24303/6/GAR 742,328 
(Order as N87-24266 PC A99/MF A01) 
yr ee 
UGC (Uppsala General aed Galaxies 
Detected by RAS (infrared Astronomy Satellite) 
N87-24304/4/GAR 42,329 
(Order as N87-24266 PC aserur A01) 
N87-24305/1/GAR 
Far-infrared Properties of Cluster Galaxies. 


N87-24305/1/GAR 742,330 
(Order as N87-24266 PC A99/MF A01) 
N87-24306/9/GAR 


Present Star Formation in Spriais of the Vi Guy 
N87-24306/9/GAR ~~ 42,331 


(Order as N87-24266 PC aserar 01) 
N87-24307/7/GAR 
Molecular Gas and Star Formation in Hi-Deficient Virgo 
Cluster Galaxies. 
N87-24307/7/GAR 742,332 
(Order as N87-24266 PC A99/MF A01) 


OR-48 VOL. 87, No. 19 


'7-24308/5/GAR 


om Formation Rates as a Function of Galaxy Mass. 
N87-24308/5/GAR 742,333 
(Order as N87-24266 PC A99/MF A01) 


N87-24309/3/GAR 
Global Properties of the Nearby Spiral M101. 
N87-24309/3/GAR 


742,334 
(Order as N87-24266 PC A99/MF A01) 
N87-24310/1/GAR 
Efficient Star Formation in the Bright Bar of M83. 
N87-24310/1/GAR 742,335 
(Order as N87-24266 PC A99/MF A01) 
N87-24311/9/GAR 
Lane Sesto A Scale Dissociation of Molecular Gas in the Sprial 
Ne7-24811/8/GAR 
(Order as N87-24266 PC asosur r é03) 
N87-24312/7/GAR 
Santee and Kinematics of the Molecular Spiral Arms in 
N87-24312/7/GAR 742,337 
(Order as N87-24266 PC A99/E03) 
N87-24313/5/GAR 
Modelling the IRAS (Infrared Astronomy Satellite) Colors of 
N87-24313/5/GAR 742,338 
(Order as N87-24266 PC A99/MF E03) 
N87-24314/3/GAR 
Simple Two-Component Model for the Far-infrared Emis- 
sion from Galaxies. 
N87-24314/3/GAR 42,339 
(Order as N87-24266 PC aso/ur E03) 
N87-24315/0/GAR 
Seven SS G= 1-0) in the Dwarf Elliptical Galaxy 
N87-24315/0/GAR 742,340 
(Order as N87-24266 PC A99/MF E03) 
N87-24316/8/GAR 
omg ore in Gas-Rich SO Galaxies. 


Star F 
N87-243167% 742, 
(Order as NB7-24266 PC AS®/MF ADS) 


N87-24317/6/GAR 


-- Theory of Bimodal Star Formation. 
N87-24317/6/GAR 742,342 
(Order as N87-24266 PC A99/MF E03) 


N87-24318/4/GAR 
History of Gas in Sprial Galaxies. 
N87-24318/4/GAR 742,343 
(Order as N87-24266 PC A99/MF E03) 


N87-24319/2/GAR 


Starburst Galaxies. 
N87-24319/2/GAR 742,344 
(Order as N87-24266 PC A99/MF E03) 


N87-24320/0/GAR 
Spectroscopy of Star Formation in Galaxies. 


infrared 
N87-24320/0/GAR 742,345 
(Order as N87-24266 PC A99/MF E03) 
N87-24321/8/GAR 


Molecular Gas in the Starburt Nucleus of M82. 
N87-24321/8/GAR 742,346 
(Order as N87-24266 PC A99/MF E03) 


N87-24322/6/GAR 
Nuclear Star Formation on 100 Parsec Scales: 10’ Resolu- 
tion Radio Continuum, Hi and CO Observations. 
NO?- 24322/6/GAR 742,347 
(Order as N87-24266 PC A99/MF E03) 
N87-24323/4/GAR 


—— a Far-infrared Sources (ELFS). 
N87-2 /4/GAR 348 
(Order as N87-24266 PC A99/MF E03) 


N87-24324/2/GAR 


Star Formation and Dynamics in Starburst Nuclei. 
N87-24324/2/GAR 742,349 


(Order as N87-24266 PC A99/MF E03) 
N87-24325/9/GAR 


Induced Star Formation in interacting Galaxies. 
N87-24325/9/GAR 742,350 
(Order as N87-24266 PC A99/MF E03) 


N87-24326/7/GAR 
F of Enhanced Star Formation in Interacting and 
isolated Galaxies. 
N87-24326/7/GAR 42,35 
(Order as N87-24266 PC agosur 03) 
N87-24327/5/GAR 


Ultraluminous Infrared 
N87-24327/5/GAR 742,352 
(Order as N87-24266 PC A99/MF E03) 
N87-24328/3/GAR 


Infrared Spectroscopy. 
pte ry 4328/3/GAR 742,353 
(Order as N87-24266 PC A99/MF E03) 


N87-24329/1/GAR 
Cloud Fluid Models of Gas Dynamics and Star Formation in 
N87-24329/1/GAR 742,354 


(Order as N87-24266 PC A99/MF E03) 
N87-24330/9/GAR 
Starburst-Driven Superwinds from Infrared Galaxies. 


N87-24330/9/GAR 742,355 
(Order as N87-24266 PC A99/MF E03) 

N87-24331/7/GAR 
Interferometric CO Cons of the Ultraluminous IRAS 
— Astronomy sai Ty Arp 220, IC 694/ 

NGC 3690, NGC 6420 and nd NOS? 

N87-24331/7/GAR 742,356 
(Order as N87-24266 PC A99/MF E03) 

N87-24332/5/GAR 


Initial Mass Function in Hil Galaxies. 


N87-24332/5/GAR 742,357 


(Order as N87-24266 PC A99/MF E03) 
N87-24333/3/GAR 
VLA Continuum Observations of Barred Spiral Galaxies. 
N87-24333/3/GAR 742,358 
(Order as N87-24266 PC A99/MF E03) 


N87-24334/1/GAR 
Dust Scattered Halo in Starburst Galaxy M82. 


N87-24334/1/GAR 742,359 
(Order as N87-24266 PC A99/MF E03) 
N87-24335/8/GAR 
Azimuthal and Radial Distributions of Hi and H2 in NGC 
N87-24335/8/GAR 742,360 
(Order as N87-24266 PC A99/MF E03) 
N87-24336/6/GAR 
of Galactic Centers. 


infrared 
N87-24336/6/GA\ 742,361 
(Order as N87-24266 PC A99/MF E03) 
N87- 24337/4/GAR 


Far-infrared 
N87-24337/4/GA 


and Starburst Galaxies. 


742,362 

(Order as N87-24266 PC A99/MF E03) 
N87-24338/2/GAR 

IRAS (Infrared Astronomy Satellite) Observations of Star- 

burst Galaxies. be 

N87-24338/2/GAR 742,363 
(Order as N87-24266 PC A99/MF E03) 
N87-24339/0/GAR 

Near-Infrared Study of the Luminous Merging Galaxies 

NGC 2623 and 148. 

N87-24339/0/GAI 742,364 
(Order as N87-24266 PC A99/MF E03) 
N87-24340/8/GAR 


Star Formation in the Merging Galaxy NGC3256. 


N87-24340/8/GAR 742,365 
(Order as N87-24266 PC A99/MF E03) 
N87-24341/6/GAR 
Function of the Brightest Galaxies in the IRAS 
(Infrared tellite) Survey. 
N87-24341/6/GAR 
(Order as N87-24266 PC AsosMr eos) 
N87-24342/4/GAR 
VLA Observations of a Sample of Galaxies with High Far- 
infrared Luminosities. 
N87-24342/4/GAR 42,367 
(Order as N87-24266 PC asosr E03) 
N87-24343/2/GAR 
Systematic identification of IRAS (Infrared Astronomy Satel- 
lite) Point Sources. 
N87-24343/2/GAR 742,368 
(Order as N87-24266 PC A99/MF E03) 
N87-24344/0/GAR 


Very Deep IRAS )infrared Astronomy Satellite) Survey at 

Lili) = 97 Deg, Bil) = + 30 Deg. 

N87-24344/0/GAR 742,369 
(Order as N87-24266 PC A99/MF E03) 


N87-24345/7/GAR 


What Are Cirrus Point Sources. 
N87-24345/7/GAR 742,370 
(Order as N87-24266 PC A99/MF E03) 


N87-24346/5/GAR 


Properties of the Unusual Galaxy PSC 09104+ 4109. 
N87-24346/5/GAR 742,371 
(Order as N87-24266 PC A99/MF E03) 


N87-24347/3/GAR 
Redshift Survey of IRAS (infrared Astronomy Satellite) Gal- 
axies. 
N87-24347/3/GAR 742,372 
(Order as N87-24266 PC A99/MF E03) 
N87-24348/1/GAR 


Optical and IR (infrared) nnd Functions of IRAS (in- 

frared Astronomy Satellite) 

N87-24348/1/GAR 42,373 
(Order as N87-24266 PC asovmr E03) 


N87-24349/9/GAR 


Correlation between Far-IR (infrared) and Radio Continuum 

Emission from Spiral Galaxies. 

N87-24349/9/GAR 742,374 
(Order as N87-24266 PC A99/MF E03) 
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N87-24350/7/GAR 
Radio and Infrared Observations of (Almost) One Hundred 


N87-2: /7/GAR 742,375 
(Order as N87-24266 PC A99/MF E03) 

N87-24351/5/GAR 
Radio-Far infrared Correlation: Spiral and Blue Compact 


Owart Galaxies 
N87-24351/5/ 742,376 
(Order as N87-24266 PC A99/MF E03) 
N87-24352/3/GAR 


Far Infrared and Star Formation. 


Radio Continuum, 
N87-24352/3/GAR 742,377 
(Order as N87-24266 PC A99/MF E03) 


N87-24353/1/GAR 
pm eon in Strong IRAS (infrared As- 


N87-24353/1 svar 742,378 
(Order as N87-24266 PC A99/MF E03) 
N87-24354/9/GAR 


Near-infrared Observations of IRAS (infrared Astronomy 
) Min Galan 


Satellite} 
N87-24354/9/' 742,379 
(Order as N87-24266 PC A99/MF E03) 
N87-24355/6/GAR 


Ground-Based Follow Up of IRAS (infrared Astronomy Sat- 


ellite) Galaxies. 
N87-24355/6/GAR 42,380 
(Order as N87-24266 PC nserver E03) 
N87-24356/4/GAR 
Nuclear infrared Emission and the Colors of IRAS (infrared 
Galaxies. 


Astronomy ) 
N87-24356/4/GAR 742,381 
(Order as N87-24266 PC A99/MF E03) 
N87-24357/2/GAR 

Enhanced Star Formation: The Importance of Bars in Spiral 

N87-24357/2/GAR 742,382 
(Order as N87-24266 PC A99/MF E03) 
N87-24358/0/GAR 

apetee of Highly Luminous IRAS (infrared Astronomy 


N87- Nor 2tata/OrGaR 742, 
(Order as N87-24266 PC A99/MF jos) 
N87-24359/8/GAR 
Using SIRTF (Space infrared Telescope Facility) to Study 
pay ee Star Formation. 
N87-24359/8/GAR 742,384 
(Order as N87-24266 PC A99/MF E03) 
N87-24360/6/GAR 


Relation between Star Formation and Active wane 
N87-24360/6/GAR 42,385 
(Order as N87-24266 PC asonaré E03) 


N87-24361/4/GAR 
Ground-Based 1- to 32-Micrometer Observations of Arp 
220: Evidence for a Dust-Embedded AGN (Active Galactic 


Nuclei). 
N87-24361/4/GAR 
(Order as N87-24266 PC aor t eos) 
N87-24362/2/GAR 

Spatial Deconvolution of IRAS (infrared Astronomy Satel- 

lite) Galaxies at 60 Micrometers. 

N87-24362/2/GAR 42,387 
(Order as N87-24266 PC asesuar E03) 
N87-24363/0/GAR 

Star Formation around Active Galactic Nuclei. 
N87-24363/0/GAR 742,388 
(Order as N87-24266 PC A99/MF E03) 
N87-24364/8/GAR 

Star Formation in 

N87-24364/8/GAR 


Galaxies. 
742,389 
(Order as N87-24266 PC A99/MF E03) 
N87-24365/5/GAR 
f in Seyfert Galaxies. 


Circumnuciear 
N87-24365/5/GAR 742,390 
(Order as N87-24266 PC A99/MF E03) 


N87-24366/3/GAR 

IRAS (infrared Astronomy Sai ) Observations of AGN 

(Active Galactic Nuclei S Candidates, J Low Flux Levels. 

N87-24366/3/GAR 742,39 
(Order as N87-24266 PC A99/MF 03) 
N87-24367/1/GAR 

of Brackett Lines in Very Luminous 
i (infrared Astronomy Satellite) Galaxies. 
N87-24367/1/GAR 742,392 
(Order as N87-24266 PC A99/MF E03) 
N87-24368/9/GAR 

Evidence for Extended IR (infrared) Emission in NGC2798 

and NGC6240. 

N87-24368/9/GAR 742,393 
(Order as N87-24266 PC A99/MF E03) 
N87-24369/7/GAR 
Models paw the Radio Emission and lonised Gas in 
Seyfert Nuctei 
N87-24369/7/GAR 742,394 
(Order as N87-24266 PC A99/MF E03) 
N87-24370/5/GAR 

Structure in the Nucleus of NGC 1068 at 10 Micrometers. 


N87-24370/5/GAR 742,395 
(Order as N87-24266 PC A99/MF E03) 
N87-24371/3/GAR 


Far-infrared Properties of Optically-Selected Quasars and 


om Galaxies. 
N87-24371/3/GAR 


N87-24372/1/GAR 


742,396 

(Order as N87-24266 PC A99/MF E03) 
infrared-Ultraviolet Spectra of Active Galactic Nuclei. 

N87-24372/1/GAR 742,397 

(Order as N87-24266 PC A99/MF E03) 


N87-24373/9/GAR 
IRAS (infrared Astronomy Satellite) Observations of Bi Lac 


NO)24373/9/GAR 


N87-24374/7/GAR 


742,398 
as N87-24266 PC A99/MF A03) 


Spectral Classification of Emission-Line Galaxies. 
N87-24374/7/GAR 


742,399 
(Order as N87-24266 PC A99/MF E03) 
N87-24375/4/GAR 
of jum: Low Luminosity Sources. 

N87-24375/4/GAR 742,400 
(Order as N87-24266 PC A99/MF E03) 
N87-24376/2/GAR 

Morphology of Luminous IRAS (infrared Astronomy Satel- 

lite) Galaxies: Summary Talk. 
N87-24376/2/GAR 742,401 
(Order as N87-24266 PC A99/MF E03) 
a ae 


Solar Eclipses: 1986- 


‘ear Canon of 
Ne SSSTTIOIOAR 742,245 oC A12/MF AO1 


N87-24378/8/GAR 
Detector Arrays for Low-Background Space Infrared Astron- 
N8Y.24378/8/GAR 742,402 PC A02/MF A01 
N87-24387/9/GAR 


Ses Cone Mechanisms, Models and 
Phang nny my by 1986- 


April 30, Api 20, 1087, 
N87-24387/9/GAR 742,403 PC A0Q2/MF A01 


N87-24390/3/GAR 
Engi in Ct 
1917. 1958. 
N87-24390/3/GAR 
N87-24391/1/GAR 
Guar? and Technology (Ames Research Center 1986 
Ner-etS0T/ GAR 744,532 PC A09/MF A01 
N87-24392/9/GAR 
peony and Technology (Kennedy Space Center 1986 
Ne?-24902/8/GAR 744,533 PC A04/MF A01 
NADC-87071-60 
Development of High Temperature, Improved 
Polythioether Sealants, and Adhesives. 
AD-A181 550/5/GAR Comings e510 PC A04/MF A01 
NAS 1.15:65015 


A History of the Langley Aeronautical 
742,051 PC A99/MF A01 


Orbit Predictor, V 


Cospas-Sarsat Satellite ‘olume 9. 
N87-23671/7/GAR 744,476 PC A06/MF A01 


NAS 1.15:86593 
— ic Detection of Electric Power Troubles (Ai Applica- 
N87-23893/7/GAR 743,124 PC AOS/MF A01 
NAS 1.15:86790 
-Attack Pneumatic and Correc- 
ay ae Upwash 
N87- 29616/2/GAR 742,010 PC A02/MF A01 
NAS 1.15:86793 
Highly Integrated Digital Electronic Control: i 
N87-23619/6/GAR 742,012 PC A02/MF A01 
NAS 1.15:86813 
for Piecewise Linear Computation 
of Residues in -Up Structures. 
N87- /0/GAR 743,575 PC A02/MF A01 
NAS 1.15:66856 
Human Factity: A'C Space Station ny ye - a 1 
On-Orbit Space Suit 
N87-24064/4/GAR 742,597 PC A02/MF A01 
NAS 1.15:87094 
Coupled Aerodynamic and Acoustical Predictions for Turbo- 
Ne}-23598/2/GAR 741,959 PC A02/MF A01 
NAS 1.15:67821 
Development Intelligent User Interface Sub- 
system for NASA's (National Aeronautics and Space Ad- 
ministration’s) 
N87-24098/2/GAR 742,968 PC A04/MF A01 
NAS 1.15:67822 


Thermal Stress 
Panel and Thermal 


743,935 PC A04/MF A01 


is of Space Shuttle Orbiter Wing Skin 
System. 


NAS 1.15:69825 


N87-23994/3/GAR 744,468 PC A0Q3/MF A01 


NAS 1.15:88344 
Detector Arrays for Low-Background Space infrared Astron- 
Na¥-24978/8/GAR 742,402 PC AQ2/MF A01 
NAS 1.15:88371 


Sueien ne the Second Law. 
N87-24146/9/GAR 


NAS 1.15:68375 
Some Aspects of Vortex Flows Determined from the Thin- 
Navier-Stokes 
N87-23595/8/GAR 741,956 PC A02/MF A01 
NAS 1.15:68896 
Direct Numerical oa of a Temporaily Evolving 


NOT SeOsv GAR 744,236 PC A02/MF A01 
NAS 1.15:88926 


743,630 PC A02/MF A01 


Seeeeaee on Cyutes Sates 
yaeeo "PC A03/MF A01 


Procedure for 
TVD (Total Variation 
N87-24132/9/GAR 


NAS 1.15:88931 
coaein Teo thethnde end Commatann wah teas Heal ee 
tures by Two Methods and with High Heat Flux 


N87-23934/9/GAR 742,845 PC A02/MF A01 


Component Mode 
N87-24006/5/GAR 
NAS 1.15:69051 
Optimization of Payload Mass Placement in a Dual Keel 
N87-23687/3/GAR 744,464 PC A02/MF A01 
NAS 1.15:89087 
Energy-Absorption 
Cross Section 
N87-23991/9/GAR 
NAS 1.15:69102 
= te ey Number Tests of the NASA 
ee 


(National Aero- 
) peng te Airfoil in the 

tars ete ay 

N87-, wa. 41,955 PC A04/MF A01 
NAS 1.15:69149 

Extension of Kirchhoff's Formula to Radiation from Moving 


Surfaces. 
N87-24160/0/GAR 741,998 PC A02/MF A01 
NAS 1.15:69152 


744,506 PC A02/MF A01 


and Scalability of Square 
43,552 PC A02/MF A01 


Adhesive Evaluation of Water-Soluble LARC-TPI. 
N87-23752/5/GAR 743,520 PC A03/MF A01 
NAS 1.15:89192 


(61-C). 
N87-23675/8/GAR 

NAS 1.15:89193 
a and Technology (Kennedy Space Center 1986 


Nor 24 2. /9/GAR 744,533 PC A04/MF A01 
NAS 1.15:89220 
Error Analysis of Leaf Area Estimates Made from Allometric 


a Models. 
N87-24010/7/GAR 743,883 PC A03/MF A01 
NAS 1.15:89346 


= Year Canon of Solar 
N87-24377/0/GAR 


NAS 1.15:89356 
LASA (Lidar A‘ 


NOY 28002/0/GAR 
NAS 1.15:69411 
Research and Technology (Ames Research Center 1986 


N87-24391/1/GAR 744,532 PC A09/MF A01 
NAS 1.15:89422 


744,470 PC AOQ5/MF A01 


Eclipses: 1986-2035. 
742,245 PC A12/MF A01 


Sounder and Altimeter) Earth Ob- 
2D. instrument Report. 
744,504 PC A06/MF A01 


Demonstration of Frequency-Sweep Testing Technique 
p=, Ly 214-St Helicopter. 
N87- /9/GAR 741,997 PC AQ5/MF A01 
NAS 1.15:69442 

Reliable and Flexible Solution of Practical Subset Regres- 

sion Problems. 

N87-24156/8/GAR 743,645 PC A02/MF A01 
NAS 1.15:69458 

Petetan O eee ont Gly Gaaees Gr Lew 


Naz ohsea/D/GAR PC A02/MF A01 


NAS 1.15:69464 


N87-24145/1/GAR 


eee Coane. 
‘44, PC A07/MF A01 
NAS 1.15:69824 


in a Closed-Loop Wind Tunnel. 
742,019 PC AQ2/MF A01 


741,951 


aoe ) 

N87-23591/7/GAR 

NAS 1.15:69825 
Gosten, Deestapment and 8 and Test of Shuttle/Centaur G-Prime 


Crogan, Tanage Thoma reid t63 PC AOS/MF AO1 
October 1,1987 OR-49 
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NAS 1.15:69862 
ayy A dy - y 
Cell Environment. 


Nafion Membrane in 
N87-23718/6/GAR 742,751 PC AQ3/MF A01 
NAS 1.15:898663 


Future to Evolve 
Speculations on Opportunities Brayton 


a Aboard the 
N87-23674/1/GAR 744,462 PC A03/MF A01 
ye tee L ap 


ear ms 


742,895 Conmuneavone Syions. 
NAS 1.15:89895 


say oy on Dynamic Stiffness and Damping of Tapered 

N87-23984/4/GAR 743,522 PC A02/MF A01 
NAS 1.15:89697 

impact Damped Harmonic Oscillator in Free q 

N87-23978/6/GAR 744,359 PC MF AO1 
NAS 1.15:69902 

| a eeamaene Trigger Control System for Flow Visualiza- 

N87-23902/6/GAR 742,855 PC A0Q2/MF A01 
NAS 1.15:69905 

Sol-Gel is of Glass Compositions Having 

N87-23750/9/GAR 743,533 PC AO2/MF A01 
NAS 1.15:69911 

Study of Schwarz Converters for Nuclear Powered Space- 


craft. 
N87-23903/4/GAR 742,848 PC A02/MF A01 
NAS 1.15:69913 
Fluoride Salts and Container Materials for Thermal Energy 
Applications in the kd Range 973 to 


1400 
N87-24026/3/GAR 743,277 PC AQ2/MF A01 
NAS 1.15:69916 


In-Situ is of Decomposition Products. 
N87-23693/1/GAR 742,883 PC A02/MF A01 
NAS 1.15:69918 
Reactivation Study for NASA (National Aeronautics and 
_— Y— “some Lewis Research Center's Hypersonic 
N87-23664/2/GAR 742,048 PC A0Q2/MF A01 
NAS 1.15:89922 
issues in Space Research and T 
N87-23901/8/GAR 744,503 PC A02/ Ao1 
NAS 1.15:69926 
Contro! Considerations for High Frequency, Resonant, 
Power ing Equipment Used in Large Systems. 
N87-23690/7 / 744,465 PC A02/MF A01 
NAS 1.15:69927 


Fees Rete 0 00 en Ripdis tenes anes Sears. 
N87-24029/7/GAR 743,104 PC A02/MF A01 
NAS 1.15:89929 
: of ; - 
Application of Scanning Acoustic Microscopy to Advanced 
N87-23987/7/GAR 743,534 PC AQ2/MF A01 
NAS 1.15:69931 
" of 316 Stainless Steel in High 


Temperature Low \ 
N87-24007/3/GAR 743,564 PC AQ2/MF A01 


NAS 1.15:69951 
NASA Aeronautics and Space sy 
ph Biology Accomplishments, 1986-87. 
tere. 24063/6/GAR 744,522 PC A10/MF A01 
NAS 1.15:100107 
Liner Cooling Research at NASA (National Aeronautics and 
Space Administration) Lewis Research Center. 
N87-23624/6/GAR 742,837 PC A02/MF A01 
NAS 1.15:100109 
Nuclear Powered Mars Cargo Transport Mission Utilizing 
N87-23692/3/ 742,847 PC A03/MF A01 
NAS 1.15:100113 
Preliminary Performance Characterizations of an Engineer- 
Model Muiltipropeliant Resistojet for Space Station Ap- 
pieaton /8/GAR 742,884 PC A0Q2/MF A01 
NAS 1.15:100114 
 - ee Through-Flow Turbofan for High Mach Propul- 


NBv- 23626/1/GAR 742,839 PC A02/MF A01 
NAS 1.15:100115 


oy Ah re} 
a Seen Sue one ree ay, end 


—- of Remote io 
NO7-23623 8/GAR 742,836 PC A02/MF A01 


NAS 1.15:100118 
Method for the Determination of the Three-Dimensional 
Plaid of « Rotor Buster Comsiaton te Com 


Flow. 
'7 -23625/3/GAR 742,838 PC A03/MF A01 
NAS 1.15:100123 


Low Power "HON. 
N87-23691/5/ 816 PC AO3/MF A01 


NAS 1.15:100307 
Shuttle Coherent Atmospheric Lidar Experiment (SCALE). 


OR-50 VOL. 87, No. 19 


N87-23959/6/GAR 
NAS 1.21:4305 


in ..A History of the Langley Aeronautical 


1/3/GAR 742,051 PC A99/MF A01 
NAS 1.26:4074 


742,492 PC A12/MF A01 


awey ery of an Air Ground Data Exchange Concept: 
NOY-29607/1/GAR ; 744,598 PC A12/MF A01 
NAS 1.26:178252 
Multi-Frequency implementation of the 
FINDS 
N87-23617/0/GAR 742,011 PC A04/MF A01 
NAS 1.26:178279 
Gos Biogen tne of Uy Nitrogen in Cryogenic Wind 
N87-23663/4/GAR 742,047 PC A04/MF A01 
NAS 1.26:178284 
Aeroelasticity and Mechanical —— A bee oy 0.27 Mach 
Scale Model of the YAH-64 Advanced A\ ne eee. 
N87-23596/6/GAR 741,957 PC A04/MF A01 
NAS 1.26:178302 
Convergence Rates of Approxi- 
Strong Serene ont . a 
N87-24122/0/GAR 742,982 PC A02/MF A01 
NAS 1.26:178307 
Solving the Cauchy-Riemann Equations on Parallel Com- 
fie7-24107/1/GAR 743,626 PC A03/MF A01 
NAS 1.26:178310 
Guidelines for Noise and Vibration Levels for the Space 


Station. 
N87-24162/6/GAR 744,469 PC A03/MF A01 
NAS 1.26:178311 


Transport and Photochemical Modeling. Studies of Atmos- 
'7-24040/4/GAR 742,499 PC A03/MF A01 
NAS 1.26:179587 
Space Station Wp-04 Power System. Volume 1. Executive 
N87-23695/6/GAR 744,466 PC AO5S/MF A01 
Space Station Wp-04 Power System. Volume 2. Study Re- 
N87-23696/4/GAR 744,467 PC A24/MF A01 
NAS 1.26:179589 


Dynamic Response of Two Sway Prop-Fan Models on 

a Nacelle. Fuselage Half q 

Ne7-29015/4/RKAR 741,996 PC A08/MF A01 
NAS 1.26:179594 


= Prediction and Constitutive Models for Engine Hot Sec- 

Nev.23ee2) /GAR ° 742,835 PC A08/MF A01 
NAS 1.26:179611 

— Aided Design and Analysis of Gear Tooth Geom- 

N87-23969/5/GAR 743,515 PC A05/MF A01 
NAS 1.26:179620 

Simplified Computer Solution for the Flexibility Matrix of 

——— for Spiral Bevel 

N87-23977/8/GAR 743,516 PC A04/MF A01 
NAS 1.26:179624 

T55-L-712 Turbine Engine Compressor Housing Refurbish- 

N87- Ne?.23700/3/GAR 742,840 PC A02/MF A01 
NAS 1.26:180394 

= of a Theoretical Model for 

in Semiconductor 


Devices. 
8-June 8. 1987. 


of Radi- 
Report, 
March 

N87-24211/1/GAR 743,089 PC A02/MF A01 


742,588 PC A02/MF A01 
NAS 1.26:180418 
Thermomechanical Effects in High-Speed Seal Rubs. Final 
Nepen, February 26, 1979-December 31, 1984. 
N87-23979/4/GAR 743,521 PC A0Q2/MF A01 
NAS 1.26:180478 


Two Blowing Concepts for Roll and Lateral Control of Air- 


N87-23627/9/GAR 741,975 PC A06/MF A01 
NAS 1.26:180587 
ic Evaluation of Transonic Compressor 
Rotors the Finite Volume Approach. Final Report, 
December 20, 1984-December 19, 1986. 
N87-23925/7/GAR 742,842 PC A0S/MF A01 
NAS 1.26:180695 


Simulation and Analysis of a Geopotential Research Mis- 
sion. 
N87-24042/0/GAR 743,936 PC A02/MF A01 
NAS 1.26:180938 
Motions and Ralonat Oateoaaan 
Semiannual 
N87-24038/8/ 
NAS 1.26:180941 


Dynamics Data in Terms of Plate 
Deformation Near Plate Boundaries. 

22, 1986-March 21, 1987. 
743,934 PC AOT/MF A01 


Selection Principles and Pattern Formation in Fluid Me- 
chanics and Nonlinear Shell Theory. 


N87-23916/6/GAR 

NAS 1.26:180982 
tial Characterization of Acid Rain Stress in Canadian 
Lakes. anes Report, February 1-August 1, 1986. 

N87-24032/1/GA 743,324 PC A02/MF A01 
NAS 1.26:180983 

Spatial Characterization of Acid Rain Stress in Canadian 

Shield Lakes. Progress Report, August 1, 1985-February 1, 

1986. 

N87-24031/3/GAR 743,323 PC AO02/MF A01 
NAS 1.26:180984 


744,233 PC A02/MF A01 


eries. 
N87-24012/3/GAR 
NAS 1.26:180995 
Transport in Dust in Disk Geometry. Final Report, 


Radiation 
April 15, 1984-October 16, 1986. 
N87-24157/6/GAR 742,278 PC A02/MF A01 


NAS 1.26:180996 
Joint NASA/Goddard-University of Maryland Research Pro- 
on in —_ ~ Particle _~ High Energy Photon Detector 
+ — Semiannual Report, September 1986-March 
N87-24166/7/GAR 742,279 PC A02/MF A01 
NAS 1.26:181010 


Telecommunications and Data Acquisition Report. Progress 


Report, -March, 1987. 

N87-23828/3/GAR 742,890 PC A06/MF A01 
NAS 1.26:181016 

Development of a Containment Vessel and Dewar for the 


Particle Astrophysics Magnet remy (ASTROMAG). 
N87-23670/9/GAR 44,026 PC A03/MF A01 


NAS 1.26:181018 


Two-Dimensional Aerodynamic Characteristics of the AMES 
HI-120, HI-8, and LOW-12 Airfoils. 
N87-23589/1/GAR 741,953 PC A04/MF A01 


NAS 1.26:181026 


Research in Millimeter Wave T: 
N87-23858/0/GAR 


NAS 1.26:181027 


742,066 PC A02/MF A01 


echniques. a 
743,097 PC A0S/MF A01 


N87-23717/8/GAR 742,671 
NAS 1.26:181051 


Aircraft Electromagnetic 
tember 1985-June 1987. 
N87-23856/4/GAR 


NAS 1.26:181063 


Physics of the inner 
Observational hey 
April 30, 1987. 
N87-24387/9/GAR 

NAS 1.26:181065 
Modified Independent Modal Space Control Method for 
Active Control of Flexible 7 
N87-23980/2/GAR 744,505 PC A03/MF A01 


NAS 1.55:2464 

Essays in Space Sci 
N87-24247/5/GAR 
NAS 1.55:2466 


Star Formation in Galaxies. 
N87-24266/5/GAR 


NAS 1.60:1848 
Three-Step Labyrinth Seal for High-Performance Turboma- 
chines. 


N87-23921/6/GAR PC A04/MF A01 
NAS 1.60:1850 
ape Cylindrical Seal for High-Performance Turboma- 


N87- e7-23006/4/GAR 742,846 PC A0S/MF A01 
NAS 1.60:2660-PT-1 
ee 6 ie See Cn ome Getialy Gemieees Sete 


Wings at Supersonic 

N87-23597/4/GAR 741,958 PC A10/MF A01 
NAS 1.60:2689 

Annoyance Response 

Aircraft interior Noise 

N87-24161/8/GAR 
NAS 1.60:2691 

Flight Investigation of the Effects of an Outboard Wing- 

tow Bens Le me Fret lame Abstone Characteristics of 

wg, Sine ngine, Light Airplane 

N87-23614/7/GAR 741,960 PC A06/MF A01 

NAS 1.60:2692 


Experimental Evaluation of Honeycomb/Screen Configura- 
tions and Short Contraction Section for NASA (National 
Aeronautics and 
Center’ i 
N87-23662/6/GAR 
NAS 1.60:2706 
—— the Number of Calculations in Design-by-Analy- 


Ne?-29986/7/GAR 741,952 PC A02/MF A01 
NAS 1.60:2717 


Effect of a Trade between Boattail Angle and Wedge Size 
on the Performance of a Nonaxisymmetric Wedge Nozzle. 


PC A02/MF A01 


Compatibility. Final Report, Sep- 
742,014 PC A07/MF A01 


; Mechanisms, Models and 
Report, May 1, 1986- 
742,403 PC A02/MF A01 


742,280 PC A18/MF A01 


742,291 PC A99/MF E04 


742,841 


Beats. 
741,999 PC A03/MF A01 


742,046 PC A03/MF A01 
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N87-23593/3/GAR 
NAS 1.60:2733 

Mach 6 Experimental and Theoretical Stability and Pertorm- 

ance of a Cruciform Missile at Angles of Attack Up to 65 

Nee. 23592/5/GAR 743,876 PC A03/MF A01 
NAS 1.77:20019 


741,954 PC A04/MF A01 


S Type Project. 


Estimation in 
N87- 23563/4/GAR 744,475 PC AQ3/MF A01 


NAS 1.179012 


aherasisararcan Sears PS AOS / FE A01 


N87- nereeeals 5/GAR 742,280 PC A18/MF A01 


"oie commen 
N87-24266/5/GAR 
NASA-CR-4074 


of an Air Ground Data Exchange Concept: 


Noy 25007/ 170A : 744,598 PC A12/MF A01 


NASA-CR-178252 
Multi-Frequency implementation of the 

FINDS . 
N87-23617/0/GAR 742,011 PC AQ4/MF A01 

NASA-CR-178279 
Gust Effective Use of Liquid Nitrogen in Cryogenic Wind 
N87-23663/4/GAR 742,047 PC A04/MF A01 

NASA-CR- 178284 


742,291 PC A99/MF E04 


Aeroelasticity and Mechanical Stability Report, 0.27 Mach 

Scale Model of the YAH-64 Advanced Attack a. 

N87-23596/6/GAR 741,957 PC AQ4/MF A01 
NASA-CR- 178302 

Strong Convergence and Soap See 

mating Solutions for Algebraic Riccati A Ay in 

N87-24122/0/GAR 742,982 PC A02/MF A01 
NASA-CR-178307 

Solving the Cauchy-Riemann Equations on Parallel Com- 

fis7-24107/1/GAR 743,626 PC A03/MF A01 
NASA-CR-178310 

Guidelines for Noise and Vibration Levels for the Space 

N87-24162/6/GAR 744,469 PC A03/MF A01 
NASA-CR-178311 

Transport and Photochemical Modeling. Studies of Atmos- 

'7-24040/4/GAR 742,499 PC A03/MF A01 

NASA-CR-179012 


N87- NB7-24104/0/GAR er PS Rosi A03/MF A01 


NASA-CR-179587 
Space Station Wp-04 Power System. Volume 1. Executive 


N87-23605/6/GAR 744,466 PC AOS/MF A01 
Space Station Wp-04 Power System. Volume 2. Study Re- 


sults. 

N87-23696/4/GAR 744,467 PC A24/MF A01 
NASA-CR-179589 

Necote Fi ve bing he 

a 

N87-23615/4/ es 
NASA-CR-179594 

4 Prediction and Constitutive Models for Engine Hot Sec- 

Nev. 23622/0/GAR 742,835 PC A08/MF A01 
NASA-CR-179611 

Computer Aided Design and Analysis of Gear Tooth Geom- 

N87-23969/5/GAR 743,515 PC A0S/MF A01 
NASA-CR-179620 


Prop-Fan Models on 
741,996 PC A08/MF A01 


Simplified Computer Solution for the Flexibility Matrix of 

een ae oe Cae Coe Gears. 

N87-23977/8/GAR 743,516 PC AQ4/MF A01 
NASA-CR-179624 


T55-L-712 Turbine Engine Compressor Housing Refurbish- 
Ne?.23709/3/GAR 742,840 PC A0Q2/MF A01 

NASA-CR- 180394 
ay of a Theoretical Model for of Radi- 
ation Damage in Semiconductor Devices. Report, 


March 8-June 8, 1987. 
N87-24211/1/GAR 743,089 PC A0Q2/MF A01 
NASA-CR- 180408 


Research on 


1369-January 3 987 
N87-24103/0/GAR 
NASA-CR- 180418 
Thermomechanical Effects in High-Speed Seai Rubs. Final 
en February 26, 1979-December 31, 1984. 
N87-23979/4/GAR 743,521 PC AQ2/MF A01 
NASA-CR- 180478 


Two Blowing Concepts for Roll and Lateral Control of Air- 


. Final Report, October 1, 
742,588 PC A02/MF A01 


N87-23627/9/GAR 
NASA-CR- 180587 


741,975 PC A06/MF A01 


Rotors Usi ‘he Finite a —— any nowy 
December "3 1984-December 19, 1986. _ 
N87-23925/7/GAR. 742,842 PC AQS/MF AO1 


NASA-CR- 180695 
Simulation and Analysis of a Geopotential Research Mis- 
N87.24042/0/GAR 743,936 PC A0Q2/MF AQ1 
NASA-CR- 180938 
Motions and oo 
Semiannual 
N87-24038/8/ 
NASA-CR- 180941 
oo and Pattern Formation in Fluid Me- 
Nonlinear 


chanics and Shell Theory. 
N87-23916/6/GAR 744,233 PC A02/MF A01 
NASA-CR- 180982 


Dynamics Data in Terms of Pilate 
Deformation Plate Boundaries. 


Near 
22, 1986-March 21, 1987. 
743,934 PC AQ7/MF A01 


of Acid Rain Stress 


Report, February 1 vA; 1986. 
743,324 PC A02/MF A01 


ield Lakes. 

N87-24032/1/ 
NASA-CR- 180983 

Shield Lakes: Progress Report Aus! 1, 1885 Febrary 1 

Lakes. Progress Report, August 1, 1985-February 1, 
NB7-24031/3/GAR 

NASA-CR- 180964 
prove Su Understanding of Estuarine Proceses and Thar 
dp abe SR 

of Estuarine-Dependent 


742,066 PC A02/MF A01 


743,323 PC A02/MF A01 


inonce 
N87-24012/3/GAR 


Rete evened Oat Bet Coenaty: Final Report, 


Ne7-24157/6/GAR 742,278 PC A02/MF A01 
i 


Research Pro- 

= ence P Photon Detector 

ann Charged Parl a sna righ Energy Pr 1986-March 

Nor: 24168/7/GAR 742,279 PC A02/MF A01 
NASA-CR-181010 

Telecommunications + x Acquisition Report. Progress 

NO? 23626/2/0AR "742,890 PC A06/MF A01 
NASA-CR-181016 


Development of a Containment Vessel and Dewar for the 
Particle Astrophysics Magnet Facility (ASTROMAG). 
N87-23670/9/GAR 744,026 PC A03/MF A01 


NASA-CR-181018 


Two-Dimensional Aerodynamic Characteristics of the AMES 
HI-120, HI-8, and LOW-12 Airfoils. 
N87-23589/1/GAR 741,953 PC A04/MF A01 
NASA-CR-181026 
i Wave Techniques. 
743,097 PC A0S/MF A01 


Cellular Monotectic ion. 
N87-23717/8/GAR 742,671 PC A02/MF A01 
NASA-CR-181051 
Aircraft Electromagnetic Compatibility. Final Report, Sep- 
1985-June 1987. 


tember 

N87-23856/4/GAR 742,014 PC AO7/MF A01 
NASA-CR- 181063 

Pe shes pmhenng a May 1 108. 

April 30, 1987. F 

N87-24387/9/GAR 742,403 PC A02/MF A01 
NASA-CR- 181065 

Modified independent Modal Space Control Method for 

Control of Flexible Systems. 

N87-23980/2/GAR 744,505 PC A03/MF A01 
NASA-SP-4305 

toe > 1917. ieee. ain 

N87-24390/3/GAR 742,051 PC A99/MF A01 
NASA-TM-85015 

Cospas-Sarsat Satellite Orbit Predictor, Volume 9. 

N87-23671/7/GAR 744,476 PC A06/MF A01 
NASA-TM-86593 

— Detection of Electric Power Troubles (Ai Applica- 

N87-23893/7/GAR 743,124 PC AQS/MF A01 
NASA-TM-86790 


High-Angle-of-Attack Pneumatic and Upwash Correc- 
tions for a Flow Swection Sensor. 
ww - no 742,010 PC A02/MF A01 


“ge nt, sce, Se Cs a 


N87- Ne7-29610/6/GAR 742,012 PC AQ2/MF AO1 
NASA-TM-86813 

Inelastic Strain for Piecewise Linear Computation 

of Creep Residues in Built-Up Structures. 


NASA-TM-89422 


N87-23995/0/GAR 
NASA-TM-86856 

Access fame "Compara Ara Analysis of 4 ey 

On-Orbit Space Suit Servicing. 

N87-24064/4/GAR 742,597 PC AO2/MF A01 
NASA-TM-87094 

Coupled Aerodynamic and Acoustical Predictions for Turbo- 


Nia?-29506/2/GAR 741,959 PC AQ2/MF A01 
NASA-TM-87821 


743,575 PC A02/MF A01 


743,935 PC A04/MF A01 


5 of Space Shuttle Orbiter Wing Skin 
N87-23994/3/GAR 744,468 PC AO3/MF A01 
NASA-TM-88344 
Detector Arrays for Low-Background Space infrared Astron- 
N8Y-24978/8/GAR 742,402 PC A02/MF A01 
NASA-TM-88371 


ooeneen the Second Law 
N87-24146/9/GAR 


NASA-TM-88375 
Some Aspects of Vortex Flows Determined from the Thin- 
Layer Navier-Stokes 
N87-23595/8/GAR 741,956 PC A02/MF A01 


NASA-TM-88896 
Direct 


pay Es 
N87. /1/ 
NASA-TM-88926 
Procedure for Constructing Upwind Based 
TvD Vi cheno. 


N87-24132/9/GAR 743,629 PC A03/MF A01 
NASA-TM-88931 


Computation of SSS Airfoil Tempera- 
tures by Two Methods and with High Heat Flux 
N87-23934/9/GAR 742,845 PC A02/MF A01 


NASA-TM-88960 
identification of Structural interface Characteristics Using 


Component Mode 
744,506 PC A02/MF A01 


743,630 PC A02/MF A01 


of a Temporaily Evolving 
744,236 PC A02/MF A01 


Simulations 
to Forcing. 


N87-24006/5/GAR 
NASA-TM-89051 
Se Cees Chee Vanes we Sas aie 


N87-23687/3/GAR 744,464 PC A02/MF A01 
NASA-TM-89087 
Energy-Absorption 
Cross Section 
N87-23991/9/GAR 
NASA-TM-89 102 
yay hy Number Tests of the NASA (National Aero- 
pa hay Space Administration) os Airfoil in the 
‘Oa-Moter Transonic ‘unnel. 
/1/GAR 41,955 PC A04/MF A01 
auaepinee 
Extension of Kirchhoff's Formula to Radiation from Moving 
Surfaces. 


N87-24160/0/GAR 741,998 PC A0Q2/MF A01 
NASA-TM-89152 


and Scalability of Square 
43,552 PC A02/MF A01 


T 


of Water-Soluble LARC-TPI. 


Adhesive Evaluation . 
N87-23752/5/GAR 743,520 PC A03/MF A01 
NASA-TM-89192 


ice/Frost/Debris Assessment for Space Shuttle Mission 
STS-32 (61-C). 
N87-23675/8/GAR 744,470 PC A0S/MF A01 


Annual . 

N87-2. /9/GAR 
NASA-TM-89220 

Error Analysis of Leaf Area Estimates Made from Allometric 


cainabte Models. 
N87-24010/7/GAR 743,883 PC A0Q3/MF A01 
NASA-TM-89346 


= Year Canon of Solar Eclipses: 1986-, 
N87-24377/0/GAR 742,245 oC ‘A12/MF A01 


LASA (Lidar 


ve 

N87-; /0/GAR 
NASA-TM-89411 

Research and Technology (Ames Research Center 1986 


Annual Report). 
N87-24391/1/GAR 744,532 PC A09/MF A01 
NASA-TM-89422 


744,533 PC A04/MF A01 


Sounder and Altimeter) Earth Ob- 
2D. instrument Panel Report. 
744,504 PC A06/MF A01 


Demonstration of Frequency-Sweep Testing Technique 
Using a Bell 214-St Helicopter. 


October 1,1987 OR-51 
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N87-23632/9/GAR 
NASA-TM-89442 
Reliable and Flexible Solution of Practical Subset Regres- 


sion Problems. 

N87-24156/8/GAR 743,645 PC AOQ2/MF A01 
NASA-TM-89458 

Evaluation of Navier-Stokes and Euler Solutions for Lead- 


Separation Vortices. 
/2/GAR 741,951 PC A02/MF A01 


NOT-DeN4/1/GAR  Yuaadh PC AOT/ME AO1 


741,997 PC AQS/MF A01 


in a Closed-Loop Wind T' 


ing of Flow unnel. 
N87-23591/7/GAR 742,019 PC AO2/MF A01 
NASA-TM-89825 


ee ene 28 Se S Speen Sane 


iar srrrcke og >vy” 463 PC A03/MF A01 


vochomea!Perormance ard Tanager ropes of 
Nafion Membrane in Cell Environment. 
N87-23718/6/GAR 742,751 PC AO3/MF A01 
NASA-TM-89863 

Speculations on Future Opportunities to Evolve Brayton 


ey aby the Space Station. 
N87 '4/1/GAR , 


744,462 PC A0Q3/MF A01 
NASA-TM-89869 


in Space Communications 
NB? 20000 /0/GAR 742,895 PC AOaIME Abt 
NASA-TM- 89895 

Stiffness and of Ti 
ee Onan Damping apered 


N87-23984/4/GAR 743,522 PC AQ2/MF A01 
NASA-TM-89897 

impact Damped Harmonic Oscillator in Free . 

N87-23978/6/GAR 744,359 PO AOR/ME A01 
NASA-TM-89902 

} rae Trigger Control System for Flow Visualiza- 

N87-23902/6/GAR 742,855 PC AQ2/MF A01 
NASA-TM-89905 

Sol-Gel is of Glass i i 
Nor-23760/9/GAR 


"743,533 PC A02/MF A01 
NASA-TM-89911 


Sa SG Clee Gases ter heaton Fennget Spans 


N87-23903/4/GAR 742,848 PC A02/MF A01 
NASA-TM-89913 

Fluoride Salts and Container Materials Lm py 

— Applications in the aa. Range 9 

N87-24026/3/GAR 743,277 PC A02/MF A01 
NASA-TM-899 16 


In-Situ of Decomposition Products. 
N87-23693/1/GAR 742,883 PC AQ2/MF A01 


NASA-TM-869918 
Reactivation for NASA (National Aeronautics 
py --- Ay EH, BR . —- 


Tunnel Facility. 
N87-23664/2/GAR 742,048 PC A0Q2/MF A01 
NASA-TM-89922 

issues in Space Research and romeo. 

N87-23901/8/GAR 744,503 PC AQ2/MF A01 
NASA-TM-89926 

Control Considerations for Frequency, Resonant, 

Power ing Equipment veo in Large 

N87-23690/7/ 744,465 PC A0Q2/MF A01 
NASA-TM-89927 


Test Results 60 Volt Bipolar Nickel-Hydrogen oa. 
NB7-24029/7/GAR ” 743,104 PC A02/MF A01 
NASA-TM-89929 
Application of Scanning Acoustic Microscopy to Advanced 
N87-23987/7/GAR 743,534 PC AQ2/MF A01 
NASA-TM-89931 
_Of 316 Stainiess Steel in High 


T . 
743,564 PC A02/MF A01 


‘emperature Low 
N87-24007/3/GAR 
NASA-TM-89951 

| a Aeronautics and Space Administration) 

N87 300s /e/GAn 
NASA-TM- 100107 

Liner Cooling Research at NASA (National Aeronautics and 

Space Administration) Lewis Research Center. 
N87-23624/6/GAR 742,837 PC AOQ2/MF A01 
NASA-TM- 100109 

Nuclear Powered Mars T Mission i 

N87-23692/3/ 742,847 PC AOQ3/MF A01 
NASA-TM-100113 


1 7. 
744,522 PC A10/MF A01 


eee Cuteness Characterizations of an Engineer- 
~L— ot Uhdipropetiont Resistejet tor Space Staton Ap- 


OR-52 VOL. 87, No. 19 


N87-23821/8/GAR 
NASA-TM-100114 

Gearate Through-Flow Turbofan for High Mach Propul- 

N87-23626/1/GAR 742,839 PC A0Q2/MF A01 
NASA-TM- 100115 

Performance of Two 10-Lb/Sec Centrifugal 

with ——— _ and Shroud Ay 

over a 

N87-23623/8/GAR 
NASA-TM-100118 


Method for the Determination of the Three-Dimensional 
full of 0 Ptor@antor Combination to Com 


Flow. 
'7-23625/3/GAR 742,838 PC A03/MF A01 
NASA-TM-100123 


742,884 PC A0Q2/MF A01 


742,836 PC A0Q2/MF A01 


Low Power ion. 
N87-23691/5/ 816 PC A03/MF A01 
NASA-TM- 100307 
Shuttle Coherent Atmospheric Lidar 
N87-23959/6/GAR 742, 
NASA-TP-1848 
Three-Step Labyrinth Seal for High-Performance Turboma- 
N87-23921/6/GAR 742,841 PC A04/MF A01 
NASA-TP-1850 
Straight Cylindrical Seal for High-Performance Turboma- 
N87-23936/4/GAR 742,846 PC A0S/MF A01 
NASA-TP-2660-PT-1 
Study of Lee-Side Flows — Conically Cambered Delta 


pa Supersonic 
23597/4/GAR 741, 958 PC A10/MF A01 
NASA-TP-2689 


(SCALE). 
PC A12/MF A01 


oo Seets Reneees Vetapep 


Aircraft Interior 
N87-24161/8/GAR 74198 999 PC A03/MF A01 


Low- Tt Tail Light Airplane ~: 
a 
NB?-2961477/GRR . 741,960 PC A06/MF A01 


N87-23662/6/GAR 
NASA-TP-2706 
o—— the Number of Calculations in Design-by-Analy- 


f07-29000/7/GAR 741,952 PC A02/MF A01 
NASA-TP-2717 
raya of a Trade between Boattail 


and Sees Size 
the Performance of 
N87-23593/3/GAR 
NASA-TP-2733 


354, PC AOAME AO1 
Mach 6 Experimental and Theoretical Stability and Perform- 
ance of a Cruciform Missile at Angles of Attack Up to 65 


N8?.23502/5/GAR 743,876 PC A03/MF A01 
NASA-TT-20019 


742,046 PC AQ3/MF A01 


S Type Project. 
744,475 PC A03/MF A01 


Estimation in a 

N87-23583/4/GAR 
NAVFAC-P-34-REV 

ogous and Design Criteria for Navy Facilities (Revi- 

AD-A181 762/6/GAR 743,834 PC A10/MF A01 
NBS/GCR-87/529 


Transient Characteristics of Unconfined Fire-Piume-Driven 


Ceiling Jets. 

PB87-201810/GAR 742,621 PC A06/MF A01 
NBS/SP-260/ 108 

| ~ a A of Gas Cylinder and Permeation Tube Standard 

Reference Materials issued by the National Bureau of 

Standards. 

PB87-209953/GAR 742,771 PC A11/MF A01 
NBS/SP-305-SUPPL-18 

Publications of the National Bureau of Standards, 1986 


PB87- 1/GAR 743,517 PC A17/MF A01 
NBS/SP-500/148 


Application Software Prototyping and Fourth Generation 


PBO?-210332/GAR 742,970 PC AQ4/MF A01 
NBS/SW/DK-87/006 


Program (for Microcomputers). 
PEST eATSOTGAA 

NBSIR-86/3340 

Seen oS Sine Saasty ond Renate ttanber Vatetens 


Turbulent, Axisymmetric Jets. 
PB87 7-20 836/GAR 744,238 PC A0B/MF A01 


NBSIR-87/3066 
Development of Guntte Sy Cqeneniaten, tints 


canes deme Qasenber 1985, 
PB87-208559/GAR 744,344 PC AQ4/MF A01 


742,614 CP D989 


NBSIR-87/3513 
Introduction to SASE: Standards Analysis, Synthesis, and 
Expressior , 
PB87-209052/GAR 742,615 PC AO9/MF A01 
NBSIR-87/3515 
Thermal Performance of Masonry Chimneys and Fire- 


'7-199956/GAR 742,620 PC A09/MF A01 
NBSIR-87/3536 
eemeeeeny for Broadband Token Passing Bus interoper- 
— 95329/GAR 742,932 PC A03/MF A01 
pe nneteen 
Data in the AMRF (Automated Manufactur- 


acility), 
ng Resear 201877/GAR 743,490 PC A02/MF A01 
NBSIR-87/3560 


Engineering Analysis of the Stages of Fire Develop- 
ment - Tha Foo ek tre Dupora Pleas teoee! end Casino - De. 


cember 31, 1986, 
PB87-201828/GAR 742,622 PC A0Q6/MF A01 
NBSIR-87/3563 
Center i Electronics and Electrical 
tomer 1008 wah 1986 with 198 Sat CLES Conte 
PB87-210340/GAR 
NBSIR-87/3569 
Interim Procedure to Measure the Thermal Performance of 


Window . 
PB87-214110/GAR 742,617 PC A06/MF A01 
NBSIR-87/3572 


Programs, to Sep Sep. 
743,099 90 PC ROS/ME 01 


Reaction in a Vortex Fi 


Diftusion-Controlled 
PB87-210266/GAR 742,818 PC. A03/MF A01 
NBSIR-87/3574 


Wear Due to Printing Inks. 
PB87-210225/GAR 


NCHS/DF/MT-87/018A 
Vital Statistics Marriage Data, Detail, 1984. Public Use Data 
Tape Documentation. 
PB87-197117/GAR 742,557 PC A03/MF A01 
NCHSR-87-11 


pw yteny Bayt. ay Number 6. 
Dual Photon Absorptiometry for Measuring Bone Mineral 


743,440 PC A0S/MF A01 


744,214 PC A04/MF A01 


NCHSR-87-13 


742,601 PC AQ3/MF AO1 
NCHSR-87-19 


Annotated Bibliography of the National Health Care Ex- 


Peer 202743/ CAR 743,447 PC A0QS/MF A01 


NCS-TIB-87-11 


Telecommunications 
AD-A181 404/5/GAR 742,885 PC A0S/MF A01 
NEAR-TR-375 


Study of Supermaneuver ics. 
AD-A181 490/4/GAR 741,944 PC AOQ2/MF A01 
NEDU- 10-86 


Test and Evaluation of Two Prototype Model Underwater 


ion Moni 
AD-AIB 840/0/GAR 742,571 PC A10/MF A01 
NIH/NIDR-85-305 


Evaluation and Revision of 

Dental Research) Data 

Report. 

PB87-196804/GAR 
NKF-7103-001/3 

Fiber Optic Engineering Sensor System, Design Review 

AD-A181 774/1/GAR 743,066 PC A02/MF A01 
NLR-MR-5962 

Relativistic Self Focusing of Short Pulse Radiation Beams 

in Plasmas. 

AD-A181 651/1/GAR 744,276 PC AO3/MF A01 
NMAB-447 


Proceedings of the international on the Explo- 

sion Hazard Classification of Vapors, and Dusts. 

PB87-201943/GAR 743,456 PC A15/MF A01 
NMRDI-2-74-4628 


Cost Reduction of the Sun Challenger (Trade Mark) Batch 


Solar Water 
PB87-201315/GAR 743,310 PC A03/MF A01 
NMRI-86-6 


ofa Cytoweie El 
ization 

AD-A181 876/4/GAR 
NMRI-86-24 

Hoy Trial in Chiapas, Mexico, of a ones Detection 


for Malaria in ——— Vectors with 
AD-A181 877/2/ 


the NIDR (National institute of 
Information Vocabularies: Final 


743,482 PC A06/MF A01 


to Rickettsial Infection: Character- 
743,706 PC A02/MF A01 
Method 
Low Infection Rates. 
743,676 PC A02/MF A01 


the Human Knee. 


Nitrogen Gas Exchange . 
AD-A181 869/9/GAR 743,744 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NMRI-86-90 

incorporation of Haemoglobin Haem —, the Rat a 4 

aes Trytophan Pyrrolase and Cytochrome P. 

AD-A181 867/3/GAR 743,737 PC A02/MF A01 
NMRI-86-92 

ym ony of 4 He Pressure on the Release of Excitatory 

AD AIS V era/a/GAR 743,789 PC A02/MF A01 
NMRI-87-10 

Studies of Human NK (Natural Killer) 

Celis. 1. Ultracytochemistry and Comparison with T 

Subsets. 

AD-A181 875/6/GAR 743,656 PC A02/MF A01 
NMRI-87-11 

ee oe <= of Human NK (Natural Killer) 

AD-A181 rn 7aess PO Nga ME MF AO1 
NMRI-87-12 

The Come for Galactosyltransferase Maps to Mouse Chro- 


mosome 4. 

AD-A181 868/1/GAR 743,686 PC A02/MF A01 
NMRI-87-13 

Regulation of the In vitro uae of Minor ay Cone 

penta ee Be Immune nb. 4k, 

AD-A181 808/7/GAR 743,704 PC A02/MF A01 
NMRI-87-14 


Biood-Gas Transport in Awake Rabbits Exposed to Normo- 

— oa 

AD-A181 879/8/GAR 743,678 PC A02/MF A01 
NMRI-87-16 

CD5 Antibodies increase intracellular lonized Calcium Con- 

centration in T Celis. 

AD-A181 870/7/GAR 743,705 PC AQ2/MF A01 
NMRI-87-17 


the CD3/T-Cell Receptor 
Calcium, Protein Kinase C 
of pp60(c-src) in the 


743,674 PC A02/MF A01 
NMRI-87-19 


Clonal of the Mis u Stimulators} 
ey da! ae S ) 


at ie ih in PC A02/MF A01 


—— of Severe Arterial 

layed of Brain 

Flow after Transient Multifocal 

AD-A181 873/1/GAR 
NMRI-87-23 

Reduction of Experimental intracranial Hypertension by Lid- 

ocaine. 

AD-A181 871/5/GAR 743,738 PC A02/MF A01 
NOAA-DR-ERL-PMEL-17 


jon induces De- 

and Worsens Blood 
Ischemia. 

743,675 PC AQ2/MF A01 


ee oe and Temperature Data: 108 W to 
110 3 aes 1979 to November 1983. = 

PB87- 744,095 PC A06/MF A01 
Pomona 


Se Sie Se Som 
PB87- 14/GAR 
NOO-TN-8222-01-87 

Saas of Defense Geomagnetic Data Library User 


AD Ate 344/3/GAR 743,896 PC A02/MF A01 
NORDA-128 


Shoreline. 
742,491 PC A02/MF A01 


Map Design for a 1:100,000 Ground/Air Product. 
AD-A181 448/2/GAR 743,878 PC A0Q3/MF A01 


NORDA-147 


Kiames Poceetng System an International Geographic 
AD-A181 276/7/ "-(743,877 PC AQ3/MF AO1 
NORDA- 162 

Operational Description of the Naval Oceanographic Raw 

Data Analysis ‘ 

AD-A181 403/7/GAR 744,120 PC A0Q3/MF A01 
NORDA-180 


Ocean Data CSTD 1 System. 
AD-A181 499/5/GAR 744,121 PC A03/MF AO1 
NOSC/TR-1150 
Preliminary Design Options for Meteor Burst Communica- 
AD-A181 738/6/GAR 742,908 PC A0Q7/MF A01 
NOTA-INTERNA-874 
Studio Degli Eventi Minimum-Bias ly ph al Collider Spe) () 
oe tL a we 1 Cue oe 
~ By ol Events in the p(P-) Collider for the 
= 020009 = 
Mateo GAR 44,430 PC A02/MF A01 
NP-7751713 


0E87751713/GAR 
ie 


743,184 PC A06/MF A01 


De8T75171 714/ a/GAR 
NP-7751715 


i A422: - Transport. 
A.4.2.3. District Heat T: eal 


0DE87751717/GAR 7 PC A11/MF A01 
ocean 


— Ae Se San ee. 
_in_the Rhine and 
Remarks on the 

Space 


SEU ES 


Waste 
0E87751722/GAR 
NP-7751723 
Distribution of 
‘Baerhaide’ (Southern 
0E87751723/GAR 
ge 


vost 7 \ am of Hamburg-Harburg. Research Report 
DE87751724/GAR 743,514 PC AO7/MF A01 
NP-7751728 
Rapes ot ye Centre for Forest Ecosystems and 
DeSrrsi728 GAR 743,322 PC AO 
NP-7751729 
Sage So Can Gapsew aye Ge te 
DE87751729/GAR 743,959 IF AO1 
NP-7751730 


743,882 PC A11/MF A01 


Energy Conservation - Are Policies to Be Left in the Hands 

pap wey Ae ee 
to Austria ("Tennessee Valley Authority’). 

DE87751730/GAR 743,147 PC A02/MF A01 


trict Heat, by Means of 


and Publications. Subsection A.4.1. — Ene ee 
DE87751732/GAR 743,261 13/MF A01 
NP-7751733 


NRL-MR-5949 


0E87751733/GAR 
NP-7751734 


743,160 PC A11/MF AO1 


rompers of Sunn aed Ste te Cons Cian, Vartuted ont 
Transport 


Transport Using ot eee Equipment. 
DES TT/GAR 743,960 PC AOT 


for a Structural Analysis 
743,233 PC AOS 


of Hot Reduction Gases in an Entrained- 


Flow b 
DE87770081/GAR 743,187 PC AOT 
NP-7770082 
Status Report on Coal Mine Projecting and Project Evalua- 
Standards. 


tion 

0DE87770082/GAR 743,961 PC A10/MF A01 
NP-7770083 

o; and Moisture Transfer from Run-of-Mine Coal to the 


Air Flow. 
DE87770083/GAR 743,962 WF A01 
NP-7770084 
Technology of Hard Coal Mining - an Analysis with Particu- 


lar to Industrial 
DES /GAR 743,963 PC A0T 


NPRDC-TN-87-23 


Introduction to Management: 
AD-A181 aesaTGAR 


Selected 
743,818 PC A10/MF A01 
NPROC-TR-87-26 


Assessment of Marine Enlisted Personne! Data. 
AD-A181 315/3/GAR 741,891 PC A03/MF A01 
NPS/R/RM/SER-81 

Primer on Wildlife Management Considerations for the 

Southern National Parks. 

PB87-204129/GAR 743,978 PC A12/MF A01 
NPS/R/RM/SER-82 

Biotic Considerations for 
Park System, Southeast 


744,565 PC AQS/MF A01 


Resources: 
Historic Districts in the 
F204152/GAR 

NPS-53-87-002 
Use of Observed Data for the Initial Value Problem in Nu- 


merical Weather 
AD-A181 744/4/GAR 742,469 PC A03/MF A01 
NPS55-87-005 


Smoothness Priors T: Function 
AD-A181 607/3/GAR 743,641 


PC A04/MF A01 
wer AM Broadcast =e 
AD-A181 559/6/GAR 742,906 A09/MF A01 
NPS-62-87-010 


nas Uoing. Numerical Modeing fectqves. Comparon fo 


Scaled Test Model Measurements. 
AD-A181 796/4/GAR 743,013 PC A04/MF A01 


NPS-63-87-003 
Potential Observing Systems for Tropical Cyclone Motion 


AD-A181 745/1/GAR 742,430 PC A03/MF A01 
NPS67-87-002 
Further Development 
Code for Wave Rotor 
AD-A181 750/1/GAR 
NAC-27323 
Artificial Composites for Temperature Applications; A 
Composites ts — a des Applications 
743,549 PC AOQ5/MF A01 


of a One-Dimensional Unsteady Euler 
742,824 PC A10/MF A01 


Review 


a Haute Temperature; Un 
AD-At 81 438/3/GAR 
NRL-MR-5637 


Laser-Produced Plasmas and Hypervelocity Acceleration. 
AD-A181 285/8/GAR 744,209 PC A02/MF A01 
NRL-MR-5949 


Properties of Foam in Seawater. 
744,088 PC A0Q3/MF A01 
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AD-A181 740/2/ 
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NRL-MR-5950 
Se 2 Se Saae as Chae 


Random 
AD-A181 286/6/GAR 744,083 PC A0Q3/MF A01 
NRL-MR-5961 


of Engine Lubricants for Fuel Dilu- 
743,565 PC A02/MF A01 


tion and Water 

AD-A181 287/4/GAR 
NRL-MR-5981 

Some Design Considerations on Modulated Intense 

Annular Electron Beams for Wakefield 

AD-A181 284/1/GAR 744,365 PC AQ3/MF A01 
NRL-9021 

DABS (Discrete Address Beacon System) interrogation 

AD-A181 370/8/GAR 743,991 PC A03/MF A01 
NSF /CEE-84080 

Disinfection of Wastewater Effiuents and Siudges: State of 

Research 


the Art and 
PB87-206223/GAR 743,424 PC A0S/MF A01 
NSF/ENG-86051 
Proceedings. Conference on Environmental Engineering 
Education (5th): integrated Approaches, Computers, Design 
PB87. '445/GAR 743,434 PC AO7/MF A01 
NSF/ENG-87004 


Contingent Conditions for Research-Based Local Emergen- 


Phe? 200860/GAR 744,562 PC AQS/MF A01 
NSF/SRS-87-D1 

Federal Funds for Research and Development: Fiscal 
Years 1985, 1986, and 1987, Volume 35 (Detailed Statisti- 


cal Ti 

PB87-201885/GAR 741,938 PC A13/MF AO1 
Se oes 

Stee R and F Funds, Fiscal 

Year 1985 

PB87- ear 1085 (Ontated Stata 741, PC A08/MF AO1 
NSF-87-305 

SEEM and © Cendhg ty Cutget Renate: Meas Yeas 


P887-201349/GAR 741,937 PC A06/MF A01 
NSWC/TR-86-251 


NSWC Surface Weapons Center) Library of Mathe- 


matics 
AD-A181 312/0/GAR 743,609 PC A20/MF A01 
NTIA-86-198 
Baseband Performance Degradation Due to interference in 
the Fixed-Satellite Service. 
PB87-203758/GAR 742,900 PC A09/MF A01 
NTIS/DF/MT-87/001 
! List of Munitions Manufacturers and Exporters. 
'7-194403/GAR 742,639 CP T02 
NTSB/AAB-87/04 
- Brief Format, U.S. Civil and For- 
2, 1986 


Accident 
Aviation, Issue Accidents. 
744,558 PC A18/MF A01 


'7-916904/GAR 


- Brief Format, U.S. Civil and For- 
3, 1986 Accidents. 
744,559 PC A16/MF A01 


ee O Caemmaete Clade Puainty Aacetabte, May 1-31, 


NUREG-0540-V9-NS/GAR 44,053 
PC Ats/Mr ‘A01 
NUSC-TD-7963 

Resolution of Low-Frequency Attenuation Anomalies in the 

Southern Hemisphere. 

AD-A181 754/3/GAR 744,220 PC AOQ2/MF A01 
NUSC-TR-7923 


Global Model for Sound Absorption in Sea 
AD-A181 688/3/GAR 744,217 Pe Ad A04/MF A01 


NUSC-TR-7925 
Global Mode! for = Coe Absorption in Sea Water. Part 2. 
AD-A161 650/1/GA 
AD-A181 /1/GAR 744,218 PC AOQ4/MF A01 
NUSC-TR-7969 
Global Mode! for Sound Absorption in Sea Water. Part 3. 
AD-A181 /9/GAR 744,219 PC AQ3/MF A01 
NUSC-TR-7995 
Efficient +4 of 
AD-A181 478/9/GAR 
OAH-RP-1-VOL-1 


and Exponentiais of 
743,613 PC A02/MF A01 


er Contnental Snot) Expl 


conomic Stud- 


744,561 PC A09/MF A01 


Nuigsut Study: Summary Report. Social Econom- 
ts Sscioe Pregpans Teetnes Veegan thonas Gon 


OR-54 VOL. 87, No. 19 


PB87-205936/GAR 
OCS/MMS-85/0051 
Final on Benthic 

Special Literature - Analysis Study: A ¢ 


Ppo67-213990/GAR 744,082 PC AQS/MF A01 
OCS/MMS-85/0072 


ay ff - 


Economic Studies pepe? 
PB87-204715/GAR 


742,633 PC A03/MF A01 


of North Insti- 

ge, 1979-1963. Socal Sone Social and 
Number 117. 

742,563 PC A25/MF A01 


Sociocultural De Communities 
—— Ti Report Number 121. 
-209474/GAR 742,567 PC A14/MF A01 
OCS/MMS-86/0037 
Effects of Renewable Cypouee Harvest Disruptions on 
Socioeconomic Sociocultural Systeme 
Cove. Social -_ ke, Studies Program 
cal heport Number 123. 
PB87. /GAR 742,067 PC A19/MF A01 
OCS/MMS-86/0063 
ar Principal investon ao eC Volume og 
Boor-1essszrean PC A99/MF AO1 
OCS/MMS-86/0064 
Bee7-194073/GAR 744,000 PC A99/MF A01 
OCS/MMS-86/0065 
= os Environmental Ampeenes, Ke 
Bge7-197489/GAR pe y44, 114 PC ARS/MF AD1 
OCS/MMS-86/0070-VOL-1 
SOR Rats tatep Chee 6. Ex- 
Pae7-190025/GAR 743,398 PC A03/MF A01 
OCS/MMS-86/0070-VOL-2 
Study of the Effects of Oil on Marine Turtles. Volume 2. 
Technical 


743,399 PC A09/MF A01 


of the Effects of Oil on Marine Turtles. Volurne 3. Ap- 
'7-199949/GAR 743,400 PC AO7/MF A01 

OCS/MMS-86/0079-VOL-1 
of Florida’s Atlantic Coast 


" 743,404 PC AO4/MF A01 


Caled Coceneqeemite Gusty Study of Florida’s Atlantic Coast 
Florida Atlantic Coast Transport Study (FACTS). 


743,405 PC A19/MF A01 


Physical Oceanographic Study of Florida's Atlantic Coast 
. ronda "Adenic Covet Traapon Sumy tEACTeD 


3. 
PBBT-20101B GAR 743,406 PC A10/MF A01 


of Modernization. Sot apt Geese 
Technical Report Number 125. 
742,562 PC A19/MF A01 


Reports of ‘ot Proce! ivestgatoy. Volume 49. 
Boer-1os020/Gan PC A24/MF A01 
OCS/MMS-86/0112 
Outer Continental ra Environmental en Ne 
Bosr-sesossaan 744,171 PC AQO/MF EDS 
OCS/MMS-86/0113 
Outer Continental Shelf Environmental Assessment Pro- 
ja Final Reports of Principal Volume 51. 
'7-198867/GAR 744,11. PC A99/MF E04 
OCS/MMS-87/0024-VOL-1 


A the U.S. Mid-Atlantic Conti- 


Processes on 
and Rise. Volume 1. . 
743,401 PC AQ4/MF A01 


15/GAR 
OCS/MMS-87/0024-VOL-2 


Study of Physical Processes on the U.S. Mid-Atlantic Conti- 
nental Slope and Rise. Volume 2. SSS 


PB87-200523/GAR 
OCS/MMS-87/0024-VOL-3 
Study, of on the U.S. Mid-Atlantic Conti- 


and Rise. Volume 3. ye 
PBB? 1/GAR PC A07/MF A01 
ay ne 


743,402 PC A1S/MF A01 


Conference on Genetic Engineering 
Techraues id) Held in London “United Kingdom) on 20- 
AD-AI81 305 305/1/GAR 743,682 PC A03/MF A01 
ONRL-7-010-C 
) ! on Microwave Signatures and 
— Sensing Held in Gothenburg (Sweden) on 19-22 
1 J 
AD-A181 334/4/GAR 743,987 PC A02/MF A01 
ONRL-7-011-C 
German Quantum Optics Research in the Mirror of the 
Annual ical Society Meeting (51st) Held in West Berlin 
on 30 March - 4 April 1987. 
AD-Att 338/5/GAR 744,242 PC AQ2/MF A01 
ONRL-7-012-R 
Fluid Mechanics at the Middie East Technical University 
Technical 


and the Istanbul 
AD-A181 746/9/GAR 744,227 PC A02/MF A01 
ONRL-7-013-R 


ied Material Science in vat. 
A181 337/7/GAR 43,607 PC A02/MF AO1 
OPM/WASD/GEOG-84/1 
Federal Civilian Workforce Statistics: Gants Rapet of 
111/GAR Area, Deca PC AOT/ME A01 
Pn tan 


Seente Wie Regus te ten tow COE Regie. 


DesTO07eS4/GAR 743,776 PC A04/MF A01 

ORAU-282 
Radiation Exposure and Central Nervous System Cancers: 

A Case-Control Study among Workers at Two Nuclear Fa- 

DE87007922/GAR 743,757 PC A0S/MF A01 
ORNL/CON-213 

me Energy Measurements reas Sage 

Family Houses with Attics Contaneg Rada 

DE87007803/GAR 608 PC A0S/MF A01 

ORNL/M-317 


oS Sane © Oe Gah 
the City of Oak 


—_ Reservation to Ridge, Tennessee. 
DE87007687/GAR 743,377 PC A03/MF A01 


ORNL/M-325 

oe Fectity, Newport News. Vewinia. 

DE87007730/GAR 744,420 PC A06/MF A01 

ORNL/M-326 

Ninth Symposium on Biotechnology for Fuels and Chemi- 

cals Held at Boulder, CO. on 5 May 1987: Program and Ab- 

Stracts. 

DE87007692/GAR 743,211 PC A07/MF A01 

ORNL/M-334 

Feasibility Assessment of the Potential for Occupational Ex- 

ee ee ee 
ee eee eo enenny eaere, requen- 

DE87008440/GAR ; 743,758 PC A03/MF A01 

ORNL/MC-86/2 

Technical Literature Reference Guide and Professional Ac- 

ens tie ten ee Na- 
tional Laboratory), April 1, 1986 

DE87007696/GAR 7. 

ORNL/SUB-79-24712/4 


Seems Suis Evaluation of the Westinghouse/DOE 


Dual-Stroke Advanced Electric Pump. 
DE87007804/GAR 743,256 PC A12/MF A01 
ORNL/SUB-84-90458/1 


eae on0 Geenente Entenny Atenatees ter Geatte 


7792/GAR 742, 607 PC A04/MF A01 
ORNL/SUB-86-97366/1 
Comparison of Unburned Fuel and Aldehyde Emissions 
from a Methanol-Fueled Stratified Charge and Homogene- 
eB 7007983/CAR, 742,853 PC A04/MF AO1 
ORNL/TM-9385 


ORNL (Oak Ridge National Laboratory) Direct Purchase In- 

formation ue (DPIS): User's Manual. 

0E87008545/GAR 741,872 PC A0S/MF A01 
ORNL/TM-10194 

Application of Thermal and Flywheel Energy Storage in Or- 
0DE87007882/GAR 743,274 PC AQ7/MF A01 
ORNL/TM-10261 


Demonstration of the lodine and NO/sub X/ Removal Sys- 
tems in the Oak Ridge National Laboratory integrated 


a Test Facility 
17884/GAR 744,039 PC A03/MF A01 
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ORNL/TM- 10308 


Advanced 
Semannua! Bogrecs Report fo Apt Though September 
b287008598/GAR 742,854 PC A16/MF A01 
ORNL/TM-10310 
ere fe Recycle and Isotope Exchange from Dense 


5e87007895/GAR 744,006 PC A02/MF A01 
ORNL/TM-10311 


Resource Conservation and 8 ee Act New- 

ym Training Manual for Cparahone Ontaon 

Personnel. 

DE87007881/GAR 743,378 WF AO1 
ORNL/TM-10320 

Success or Failure of Management information Systems: A 

Theoretical 4 

DE87007802/ 741,871 PC A03/MF A01 
ORNL/TM-10323 

Gaussian Elimination with Partial Pivoting and Load Balanc- 

ing ona pereceeaes. 

87007784/GAR 742,957 PC A02/MF A01 

ORNL/TM-10341 

Evaluation of Selected Detector Systems for Products 

Formed in the Atmospheric Hydrolysis of Uranium Hexa- 

DE87007800/GAR 743,319 PC A03/MF A01 
ORNL/TM-10351 

> of a o ey Simple External Combustion 


with an Unusual 
Be '7007788/GAR 742,852 PC A03/MF A01 


ORNL/TM- 10383 
LU Factorization Algorithms on Distributed-Memory Muilti- 
Processor Architectures. 
DE87007794/GAR 743,621 PC A03 
ORNL-6090/V5 


Collisions of Carbon and Oxygen ions with Electrons, H, H 
sub 2 and He: Volume 5. 
DE87007880/GAR 744,422 PC AS9 


ORNL-6204 
Sepeee 6 Cub es Saath ae 55 a8 


DEB7007831/GAR 743,130 PC A06/MF A01 
ORNL-6347 


Chemical Hazard Information Profile of T are. 
DE87005378/GAR 743, B04 PC hos! A01 


ORNL-6351 
a Vehicle MPG and Market Shares Report: Model Year 
1986. 
DE87007836/GAR 742,629 PC A11/MF A01 
ORNL-6358 
Metals and Ceramics Division (Oak 
pr Progress Report for Period E 
DE87008548/GAR 
ORNL-6365 
hn aS Ban Seo Cengnanh Cee ae 
the Software Conversion Process. 
DE87007883/GAR 742,959 PC A02/MF A01 
ORO-35 18-1 
Electrochemical Studies in Molten Fluorides and Other Ha- 
5 Progress Report, April 1, 1966 Through March 31, 
De87008250/GAR 742,748 PC A02/MF A01 
OSEP-118 
Women: Wash etreneeentiinn ont Guam Gina 


in Science and Ei as 
PBB7, 189726/ 742,506 PC AQ9/MF A01 
OSEP-119 


National Labora- 
September 30, 


743,531 PC A0B/MF A01 


Minorities: Their Underrepresentation and Career Differen- 

tials in Science and Engineering. Proceedings of a Work- 

shop. 

PB87-189734/GAR 742,507 PC A08/MF A01 
OSHA/RP-87/003 

ae of the 

Hazard Classification of 

Pee7-20154 201943/GAR 
OTA-BA-337 

New Developments in Biotechnology. 1. Ownership of 

Human Tissues and Celis. 

PB87-207536/GAR 743,690 PC A0B/MF A01 


ne 


2. Background 
Rone Pescaptions ot ba 
Peer. 207544/GAR 743,691 PC A06/MF A01 
OTA-BP-H-33 


Children’s Mental Health: Problems and Services. Back- 


a Paper. 
7-207486/GAR 743,453 PC A08/MF A01 
OTA-F-325 


~ Renewable Resource Management for U.S. Insu- 
PB87-205829/GAR 743,981 PC A19/MF A01 
Peer. SOneAGAR 


“a A-F-330 
meee Bo A15/MF A01 
OTA-TET-332 


U.S. Textile and Apparel industry: A Revolution in Progress 
- Special Report. 


on the Expio- 
Vapors, and Dusts. 
743,456 PC A1S/MF A01 


PB87-196762/GAR 
OU-TM-90 


Processor-Controlied Timing Module tor LORAN-C Receiv- 
er. 
N87-22616/3/GAR 


743,502 PC A06/MF A01 


OU-TM-91 
| ~ arama. oe System to Compute Magnetic Varia- 
N87-22617/1/GAR 743,995 
(Order as N87-22604 PC A08/MF A01) 
OU-TM-92 
Downloader and Other Utility Software for the 
DATAC Bus Monitor Unit. 
N87-22618/9/GAR 
OWRT-A-010-Vi(1) 
jae of Cistern Water in St. . eee US. —- 
Survey. B. Microbial Analysis and 


oe 


~Tragereraton of Achat Carbon a Anion Tempera- 
LO —  alagtencaicomtin 
Peer-201007 743,409 PC A02/MF A01 


OWRT-A-077-PR(1) 


743,980 PC A04/MF A01 


Rainstorm Related Terrain Failures in Puerto Rico. 
PB87-197638/GAR 742,804 PC A09/MF A01 


pyr pny 
Water Pollutants with Activated Char from 


Curves for Un- 
Plains Streams in Montana. 
743,949 PC A04/MF A01 


2 Pollutants. 
'7-202180/GAR 
OWRT-C-900 13-S(9507)( 1) 


Formation and Removal of Bromoform 
PB87-197646/GAR 742,677 


Pos 
Prime Contract Awards by State, First Half Fiscal Year 


1987. 
AD-A181 648/7/GAR 743,830 PC A02/MF A01 
P14 


ect eon 


743,42 PC A0Q3/MF A01 


Desalination. 
A06/MF A01 


the Department of Defense Sub- 
Fiscal Year 1987. 
743,831 PC A04/MF A01 


AD-A181 446/6/GAR 744,085 PC A06/MF A01 


PAT-APPL-6-276 099 


PATENT=4 658 795 


PAT-APPL-6-493 831 
Doppler Tolerant Binary Phase Coded Pulse Compression 


PATENT-4 661 819 743,010 Not available NTIS 
PAT-APPL-6-558 070 


PATENT=« 666 164 


PAT-APPL-6-578 387 


wnt eine Not available NTIS 


” 749,055 Not available NTIS 


Aircraft Control Position 
PATENT-4 663 627 
PAT-APPL-6-622 369 


PATENT-4 660 182 


PAT-APPL-6-672 451 


742,017 Not available NTIS 


Transmitter. 
7 Not available NTIS 


PATENTo¢ 652 654 11 10 


PAT-APPL-6-683 111 
for Measuring Minority Carrier Life- 
Semiconductor 


Method and 
time in a Direct 
744,334 Not available NTIS 


PATENT-4 661 770 
PAT-APPL-6-683 284 


PATENT oa 670 


PAT-APPL-6-688 126 
yo A for 


PATENT4 658 359 
PAT-APPL-6-698 279 


for Swine Trichinosis. 
742,065 Not available NTIS 


Redundant Resources in a Complex 
742,016 Not available NTIS 


Daze Fasteners. 
PATENT-4 650 385 
PAT-APPL-6-700 151 


Seal for Air Cushion Vehicle. 
PATENT-4 658 926 


743,497 Not available NTIS 


"742,002 Not available NTIS 


742,007 
(Order as N87-22604 PC A08/MF A01) 


742,965 
(Order as N87-22604 PC A08/MF A01) 


PAT-APPL-6-867 125/GAR 
PAT-APPL-6-704 124 
Low-Profile Fastener. 
PATENT-4 655 660 
PAT-APPL-6-725 727 


742,001 Not available NTIS 


Structural Panels. 

PATENT-4 647 615 
PAT-APPL-6-734 366 

Petycesasiii fume Ae jc Oe Dikwiw@s anni 

aes four umaiic Tracetylenic Ot] 

PATENT-4 663 483 743,600 Not available NTIS 
PAT-APPL-6-736 614 

Vanadium Dioxide Film 

PATENT-4 654 231 
PAT-APPL-6-746 809 

Water-Absorbing Capacitor System for Measuring Relative 

PATENT 4 662 220 743,461 Not available NTIS 
PAT-APPL-6-749 906 

Preparation of Pellets Containing Fungi and Nutrient for 

Control of Plant Pathogens. 

PATENT-4 668 512 743,718 Not available NTIS 
PAT-APPL-6-754 707 

PA ~4 644 306 743,076 available NTIS 
a yy Heat Transfer Loop. 


PAT-APPL-6-755 288 
~4 664 177 743,262 Not available NTIS 
PAT-APPL-6-761 983/GAR 


743,598 Not available NTIS 


742,872 Not available NTIS 


Membranous Airfoils. 


Aircraft with Surface 
PAT-APPL-6-761 983/GAR 742,000 
PC A02/MF A01 


PAT-APPL-6-779 744 


Closed Fiber Sensor. 

PATENT-4 751 743,993 Not available NTIS 

PAT-APPL-6-792 836 
Method of Controlling Graft versus Host 
PATENT-4 670 467 

PAT-APPL-6-796 053 


Reaction. 
743,707 Not available NTIS 
and Method of Capturing an 
PA ~4 664 344 744,441 


Not available NTIS 
PAT-APPL-6-800 565/GAR 


Reactor with Metal Liner. 


Heat Nuclear 
PAT-APPL 565/GAR 744,054 
PC A02/MF A01 


PAT-APPL-6-800 630/GAR 


Wigpler in a Linear Free Electron Laser. 
PA PAPPL6 800 CoO/KAR 744,265 
PC A02/MF A01 


PAT-APPL-6-801 881/GAR 


Vacuum Chamber Particle Beams. 
PAT-APPL-6-801 881 Svan 744,431 
PC A02/MF A01 


PAT-APPL-6-827 704/GAR 
Double Diameter Tool. 
PAT-APPL-6-827 soa BAR 


PAT-APPL-6-830 811/GAR 


Relief Device for a Vacuurn Vessel. 
PAT-APPL-6-830 811/GAR 


743,511 
PC A02/MF A01 


PAT-APPL-6-836 683/GAR 
Foil Changing 
PAT APPS B06 083/GAR 


PAT-APPL-6-838 655 
Process for Crosslinking and Extending Conjugated Diene- 
PATENT-4 661 558 743,599 ot available NTIS 


PAT-APPL-6-653 361 


Tube Device. 
PATENT-4 482 


PAT-APPL-6-856 065 


Alarm Capability for Pin Tumbler Locks. 
PATENT-4 656 851 743,866 Not available NTIS 


PAT-APPL-6-856 871 


PATENT-4 or 342 


PAT-APPL-6-659 167/GAR 
Adapter Plate Assembly for Adjustable Mounting of Ob- 
AT-APPL-6-859 167/GAR 


744,432 
PC A02/MF A01 


743,498 Not available NTIS 


743,720 Not available NTIS 


744,266 
PC A02/MF A01 
PAT-APPL-6-861 770 


Acoustical Detection of insects. 
PATENT-4 671 114 743,719 Not available NTIS 


PAT-APPL-6-863 492/GAR 
SRP APPL Obes a0/GAR 


PAT-APPL-6-867 125/GAR 
Method for in situ 
PAT-APPL-6-867 125/' 


744,433 
PC A03/MF A01 


Hydrocarbonaceous Formations. 
743,234 
PC A02/MF A01 
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PAT-APPL-6-872 716/GAR 
Catalytic igniters and Their Use to ignite Lean Hydrogen-Air 
PAT-APPL-6-872 716/GAR 742,817 
PC A03/MF A01 
PAT-APPL-6-876 618 
Test for Uniform Tensioning of Long Lengths of 
Smail in Simulated Environments. 
PATENT-4 653 331 744,119 Not available NTIS 
PAT-APPL-6-880 628/GAR 
for Liquid Noble Gases. 
/GAR 744,434 


PC A02/MF A01 


Photosensitive 
PAT-APPL-6-880 


PAT-APPL-6-889 501 


Water Soluble Derivatives of Fredericamycin A. 
PATENT-4 673 678 743,739 Not available NTIS 


PAT-APPL-6-900 860/GAR 

Copper Vapor Laser Acoustic Thermometry System. 
PAT-APPL-6-900 860/GAR 744,267 

PC A02/MF A01 

PAT-APPL-7-029 514/GAR 

Chemical Vi Deposition). v é 

Vapor 

PAT-APPL-7-029 514/GAR 743,062 
PC A0Q2/MF A01 
PAT-APPL-7-037 271/GAR 

tion-Sensitive Mass. 

PAT-APPL-7-037 271/GAR 743,460 
PC A02/MF AO1 
PAT-APPL-7-042 920/GAR 


Persistent Attractants for the Mediterranean Fruit Fly, the 
Method of Preparation and Method of Use. 

PAT-APPL-7-042 920/GAR 743,717 
PC A02/MF A01 


PAT-APPL-7-046 345/GAR 
a ey ep 2,2,3,3,4,4,4-Heptafluorobu- 
ceepteeian one of Preparation. 
PAT-APPL-7-046 Sas/GAR 742,767 
PC A02/MF A01 
PAT-APPL-7-046 347/GAR 
Method of Precisely Adjusting the Frequency of a Piezo- 
electric Resonator. 
PAT-APPL-7-046 347/GAR 743,075 
PC A02/MF A01 
PAT-APPL-7-052 501/GAR 


“ 45,56. epee Ct meer a ee 
7- Diol of Preparation. 

PAT. APPL-7-052 501 van 742,768 
PC A02/MF A01 
PAT-APPL-7-054 562/GAR 

Partially Deamidated Oilseed Proteins and Process for the 

ae Thereof. 

PAT-APPL-7-054 562/GAR 742,070 

PC A02/MF AO1 

PAT-APPL-260 028-72 


PATENT 51 332 


PATENT-4 644 306 


PATENT.4 ea 308 


PATENT-4 647 615 


743,009 Not available NTIS 


743,076 available NTIS 
Structural Panets. 
PATENT-4 647 615 

PATENT-4 650 385 


Daze Fasteners. 
PATENT-4 650 385 


PATENT-4 651 332 


PATENT-4 651 
PATENT-4 653 331 

Test for Uniform Tensioning of Long Lengths of 

Smad Contes in Simulated Environments. 

PATENT-4 653 331 744,119 Not available NTIS 
PATENT-4 654 110 


Total immersion 
PATENT-4 654 110 
PATENT-4 654 231 
Vanadium Dioxide Film 
PATENT-4 654 231 
PATENT-4 655 482 
Tube ing Device 
PATENT-4 482 
PATENT-4 655 660 
Low-Profile Fastener. 
PATENT-4 655 660 
PATENT-4 656 851 


743,598 Not available NTIS 
743,497 Not available NTIS 


743,009 Not available NTIS 


742,676 Not available NTIS 


742,672 Not available NTIS 


743,498 Not available NTIS 


742,001 Not available NTIS 


Alarm Capability for Pin Tumbler Locks. 

PATENT-4 656 851 743,866 
PATENT-4 658 359 

~~ for Managing Redundant Resources in a Complex 

wionics Communication 

PATENT.2 658 359 742,016 Not available NTIS 
PATENT-4 658 745 

Collapsible Salvage Drum and Method. 


OR-56 VOL. 87, No. 19 


Not available NTIS 


PATENT-4 658 745 
PATENT-4 658 926 

Seal for Air Cushion Vehicle. 

PATENT-4 658 926 
PATENT-4 660 164 


PATENT-4 660 160 


PATENT-4 660 182 


ate Sates 
PATENT-4 660 182 


PATENT-4 661 558 
Process for Crosslinking and Extending Conjugated Diene- 
PATENT-4 661 55 743,599 Not available NTIS 
PATENT-4 661 770 
Method and 
time in a Direct 
PATENT-4 661 770 
PATENT-4 661 819 
Doppier Tolerant Binary Phase Coded Pulse Compression 
PATENT-4 661 819 743,010 Not available NTIS 
PATENT-4 662 220 
Water-Absorbing Capacitor System for Measuring Relat 
PATENT. 662 220 743,461 Not available NTIS 
PATENT-4 662 751 


744,124 Wot available NTIS 


742,002 ot available NTIS 


" 743,055 Not available NTIS 


Sonobuoy Transmitter. 
743,001 Not available NTIS 


Semiconductor. 
744,334 Not available NTIS 


Closed Loop Fiber ion Sensor. 
PATENT-4 662 751 743,993 Not available NTIS 
PATENT-4 663 483 

PATENT-4 663 483 743,600 Not available NTIS 
PATENT-4 663 627 


PATENT-4 663 627 742,017 Not available NTIS 


PATENT-4 664 177 


Se ween an 
PATENT-4 664 177 


PATENT-4 664 344 
on and Method 
PATENT-4 664 344 

PATENT-4 668 512 
Preparation of Pellets Containing Funyi and Nulrieni for 
Control of Plant —_— 

PATENT-4 668 512 743,718 Not available NTIS 

PATENT-4 670 384 

for Swine Tri 


. ic R hi 
PATENT-4 67004 742,065 Not available NTIS 
PATENT-4 670 394 


\solation and Culture of 


Producing Blood 
PATENT-4 670 394 
PATENT-4 670 467 


Transfer Loop. 
743,262 Not available NTIS 


of Capturing an Orbiting Spacecraft. 
744,441 Not available NTIS 


Adrenal Endothelial Cells 
Factor VilI:C. 
743,660 Not available NTIS 


Method of Controlling Graft versus Host Reaction. 
PATENT-4 670 467 743,707 Not available NTIS 


PATENT-4 671 114 


Acoustical Detection of 
PATENT-4 671 114 
PATENT-4 673 678 


insects. 
743,719 Not available NTIS 


of Fredericamycin A. 


Water Soluble 
PATENT-4 673 678 743,739 Not available NTIS 


PATENT-4 675 342 


PATENT-4 675 342 


PB87-171716 
Application of the 
State to Mi 
PB87-171716 

PB87-180857 


743,720 Not available NTIS 


J, ~~ cee Equation of 
743,455 Not available NTIS 


ing the 
'7-18085 
PB87-184750/GAR 


NBSLCC Program (for Microcomputers). 
PB87-184750/GAR ; 


PB87-184990/GAR 
Cote Cee S So Gouae ot 
Curren’) Procurement tg hay y AHH 


Pe87 184000 184990/' 741,882 PC A02/MF AO1 
PB87-188389/GAR 


ee. eS oe = Tinkham 
Sere Lentontens , New Hampshire, September 1986. 
88389/GAR 743,380 PC A06/MF A01 
PB87-188397/GAR 
Superfund Record 
Sand J 
PB87-188397/GAR 
PB87-188660/GAR 
Fi ing Health Services in Developing Countries: An 
for Reform. 
'7-188660/GAR 743,445 WF AO1 
PB87-189304/GAR 


ening Cian 8 ios ong Cente. Third U.S.-Finnish 
= Symposium, October 22-24, 1986, Frankfort, 


742,931 Not available NTIS 


742,614 CP D99 


any Sig he Ee 
. Florida, September 1986. 


743,381 PC A0S/MF A01 


PB87-189304/GAR 
PB87-189437/GAR 


Superfund Record of Decision (EPA 3 A 5): Arrowhead 
Refinery, Duluth, Minnesota, September 1986. 
PB87-189437/GAR 743,382 PC AO5/MF A01 


PB87-189726/GAR 
Women: Their Underrepresentation and Career Differentials 
in Science and epaeng ing. 

PB87-189726/GA\ 742,506 PC A09/MF A01 

PB87-189734/GAR 
Minorities: Their Underrepresentation and Career Differen- 
tials in Science and Engineering. Proceedings of a Work- 
PB87-189734/GAR 742,507 PC A0B/MF A01 

PB87-189783/GAR 
Comprehensive Retirement Assessment Projection System 
ape (for Microcomputers). 

7-189783/GAR CP D999 

PB87-190005/GAR 

owatee Record of Decision (EPA Ri 
September 1 


Ppey-190005/GAR 
7-190005/GAR 
PB87-190054/GAR 


743,760 PC A06/MF A01 


741,911 


6): Sikes Dis- 
743,383 PC A04/MF A01 


° 
PB87-190054/GAR 
ar eng mah 


Superfund Ri of Decision (EPA Ri 8): Denver 
Raum HOBCO, Colorado (Second Ri Remedhal Action), Sep- 


1986. 
Pas? 90070/GAR 
PB87-190583/GAR 


Manpower Program Model for Health Related Professions. 
PB87-190583/GAR 743,444 PC A03/MF A01 


PB87-190864/GAR 


Paying for Marketwide Service in Fluid Milk Markets. 
PB87-190864/GAR 742,053 PC A02/MF A01 


PB87-191201 


Reduction of Muon Sticking in Resonant Muon- 


Detuning « 
Catalyzed d-t Fusion. 
PB87-191201 744,435 Not available NTIS 


PB87-191219 
Diffusion Coefficients of Multicomponent Hard-Sphere Fluid 


Mixtures. 
PB87-191219 742,752 Not available NTIS 
PB87-191417/GAR 


USSR Grain Situation and Outlook, 
PB87-191417/GAR 742, 


PB87-191896/GAR 
Army Master Data File (AMDF): Army Retrieval Microform 
System — and Interchangeable and Substitute (I and 


S) Group Dai 
PB87- 191896/GAR 743,837 CP TOS 


PB87-192423/GAR 
Seafloor Cosas Hazards on the Northern Aleutian Shelf. 
PB87-192423/GAR 744,100 
(Order as PB87-192415/GAR, PC A99/MF E04) 


PB87-192431/GAR 


743,393 PC A03/MF A01 


743,364 PC A03/MF A01 


PG A02/MF A01 


i Sea Shelf and ‘Coastal Regions. 
PB87-192431/GAR 743,989 
(Order as PB87-192415/GAR, PC A99/MF E04) 


PB87-192449/GAR 
pam Invest i 
| IRVEYOR Cruise. 
'7-192449/GAR 744,101 
(Order as PB87-192415/GAR, PC A99/MF E04) 


PB87-192456/GAR 
es Se Se ee CaS a Sp Sees 
PB87-192456/GAR 744,102 
(Order as PB87-192415/GAR, PC A99/MF £04) 

PB87-192464/GAR 
Beaufort oad Coastal Erosion, Shoreline Evolution, and 


Sediment F 
PB87- 192464/GAR 
(Order as PB87-192415/GAR, PC Agosar | 08) 


PB87-192472/GAR 


meee a Holocene Seismic } — ~ uaa between 
iver and Prudhoe Bay, Alaska 
Poe? 1924 BIGAR ‘43,937 
(Order as PB87-192415/GAR, PC aso/ue E04) 
PB87-192480/GAR 
Temporal and Spatial Character of Newly Formed ice 
in Eastern Harrison Bay, Alaska, 1978-1982. 
PB87-192480/GAR 744,122 
(Order as PB87-192415/GAR, PC A99/MF E04) 


PB87-192498/GAR 


Rates of Sediment Disruption by Sea ice as Determined 

from Characteristics of Dated ice 

1975 on the inner Shelf of the Beaufort 

PB87-192498/GAR ; 
(Order as PB87-192415/GAR, PC A99/MF E04) 


PB87-193017/GAR 


National Labor 
PB87-193017/GAI 


in the Chukchi Sea, 1984, NOAA 


Area (LSA) Zip Code File, 1987. 
741,883 CP T02 





NTIS ORDER/REPORT NUMBER INDEX 


PB87-193298/GAR 


National Surface Water Survey: Eastern Lake Survey, 
Phase 1 (ELS-1), 1984 (SAS Data Tape). 
PB87-193298/GAR 743,944 CP T03 


PB87-193306/GAR 
Phase 1 (ELS- 1004 (SAS Export Date Ta Data T a ° 
PBB? 199906/GAR , yan o4s CP To3 
PB87-193314/GAR 
National Water : Eastern Lake Survey, 
Phase | (ELS-1), 1984 (EBCDIC ‘ape). 
PB87-193314 743,946 CP TO03 
Poe 10022/0An 
Eastern Lake Survey, 


743,947 CP T03 


Surface Water Survey: 
Puase 1 (ELS-1), 1908 (ASCli Tape). 
PB87-193322/GAR 


PB87-193330/GAR 


National Surface Water Survey: Eastern Lake Survey, 

ee ee nr Se 

PB87-193330/GAI 743,948 CP DOS 
PB87-193553 

Influence of individual Reflections on the Precision of Pa- 


743,535 Not available NTIS 


—— Hash Table Searchers in One or Two Bucket 

PBST. 189603 742,969 Not available NTIS 
PB87-193637/GAR 

Evaluation of Uranium Resources and Economic Analysis 


EUREKA86). 
'7-193637/GAR 743,281 CP T02 


PB87-193645/GAR 
I Assessment Projection System 
741,912 PC A02/MF A01 


Comprehensive 

(CRAPS). User's Guide. 

PB87-193645/GAR 
PB87-193652/GAR 


ES ot Cte Cree ee 
'7-193652/GAR 743,880 CP T02 


PB87-193660 

PB87-193660 chimes 743,235 Not svalabie NTIS 
PB87-193751/GAR 

World Tobacco Situation, April 1987. 

PB87-193751/GAR 742,054 PC A03/MF A01 
PB87-193801/GAR 

Export Markets for U.S. Grain and Products, April 1987. 

PB87-193801/GAR 742,638 PC A03/MF A01 
PB87-193827/GAR 

World Cotton Situation, May 1987. 

PB87-193827/GAR 742,055 PC A02/MF A01 
PB87-194403/GAR 

List of Munitions Manufacturers and Exporters. 
'7-194403/GAR 742,639 CP T02 

PB87-194486/GAR 

nama Average Digital Elevation Model of Costa 

PB87-194486/GAR 743,881 CP T02 
PB87-194627/GAR 

Program of the National Institute for Gomes Safety 


and Health (NIOSH), FY 1985 
PB87-194627/GAR 743,761 7 PC ANI/ME A01 


PB87-194759/GAR 
Spectroscopie Resolue dans le Temps en Regime Femto- 
seconde dans les Semiconducteurs Re- 
solved in Femtosecond Time Regime in 
PB87-194759/GAR 744,336 
PB87-194809/GAR 
RAPID: A Rational Automated Package for integrated 
Oop. Executive Summary. 
PB87-194809/GAR 744,096 PC A0Q2/MF A01 
PB87-194817/GAR 


RAPID: A See Automated Package for integrated 


Past 19481" 1oaer7/GAR 744,097 PC A04/MF A01 
PB87-194825/GAR 


Creep and _——/- of the Gummy Bridge Concrete. 

PB87-194825/ 742,793 PC E03/MF E01 
PB87-194841/GAR 

Toshiba Review, Vol. 42, No. 1, 1987. 

PB87-194841/GAR 743,486 PC E04/MF E01 
PB87-194858/GAR 

4-Bit Microcontroller, TLCS-470, 

PB87-194858/GAR 742,983 

(Order as PB87-194841/GAR, PC E04/MF E01) 

= 194866/GAR 


PC E04/MF £04 


ow-On-Resistance Power MOSFET, 
PBST. 194866/GAR 


(Order as PB87-194841/GAR, PC E0asMar ‘on 
PB87-194932/GAR 
Outer Continental Shelf Environmental Assessment Pro- 
gram. Final Reports of Principal investigators. Volume 46. 


PB87-194932/GAR 
PB87-194940/GAR 
aS Composition, and Flux of Organic Detritus in Lower 
PB87-194940/GAR 
(Order as PB87-194932/GAR, PC Agosue | Son 
PB87-194957/GAR 


744,077 PC A99/MF A01 


Lower Cook inlet 
PB87-194957/GAR 743,394 
(Order as PB87-194932/GAR, PC A99/MF A01) 
PB87-194965/GAR 
Seasonal Population Distribution of Copepods, Eu- 
a Other Holoplankton on the 
B87, 194065/GAR 44,079 
(Order as PB87-194932/GAR, PC asevuar A01) 
ae 


Assessment Pro- 
ar Pimcipal teveutin reo re Volume 47. 
Bear. 10073 “a ports PC A99/MF A01 
PB87-194981/GAR 
Caren, Ceeettin Dadhe as cantly of Gat Ge 
PB87-194981 SseOt/GAR 
(Order as PB87-194973/GAR, PC Asosmr i hon 
gs = all 
atey of Shelf Sedi- 
ments: yo vaoen Gul of G Mackn “Section 1. Seafloor Geology 
and Hazards in the tonne Gulf of —,. 
PB87-194999/GAR 
(Order as PB87-194973/GAR, PC asorue | hon 
PB87-195004/GAR 
Erosion, Deposition, wen. and ey of Shelf Sedi- 
ments: Eastern Gulf of Alaska. Section 2. Geology of the 
Alsek Sediment Instability Study Area. 
PBS?.198008/GAR 44,105 
(Order as PB87-194973/GAR, PC asovnae A01) 
PB87-195012/GAR 
Erosion, Deposition, F: i 
ments: Eastern Gulf of i q 
See Bint 
Fauna of the Gulf of Alaska. 
PB87-195012/GAR 
(Order as PB87-194973/GAR, PC agers Son) 
SS ee 
Shelf Environmental Hg ey A val 


Final = of Principal a ey 
yar Fa fe 743, PC periver A01 
CUO TOSEROAA 


Coordinated Ocean Bottom Seismograph Measurements in 
the Kodiak Shelf Area. 
PB87-195038/GAR 44,106 
(Order as PB87-195020/GAR, PC anwar ‘A01) 
PB87-195046/GAR 
Earthquake Activity and Ground Shaking in and along the 
Eastern Gulf of Alaska. 
PB87-195046/GAR 44,107 
(Order as PB87-195020/GAR, PC aoauar A01) 
PB87-195053/GAR 
Measurement and ae in Western 
Alaska, the Gulf of pe and the Bering Sea. 
PB87-195053/GAR 743,939 
(Order as PB87-195020/GAR, PC A24/MF A01) 
PB87-195061/GAR 
~w-y -y, A, the Seismic and Volcanic Haz- 
ards in Eastern Aleutian Isiands 
nol the Bering = 
'7-195061/GAR 744,108 
(Order as PB87-195020/GAR, PC A24/MF A01) 
PB87-195079/GAR 
Seismic Risk Studies, Western Gulf of Alaska. 
PB87-195079/GAR 
(Order as PB87-195020/GAR, PC anaes non 
PB87-195087/GAR 
Volcanic Hazards from Future Eruptions of Augustine Vol- 


cano, Alaska. 
PB87-195087/GAR 744,110 
(Order as PB87-195020/GAR, PC A24/MF A01) 
PB87-195095/GAR 
Outer Continental Shelf Environmental Assessment Pro- 
. Final Reports of Princi i 
'7-195095/GAR 744,117 


PB87-195103/GAR 
Geotechnical Framework Study of the Northern Bering Sea, 
PB87-195103/GAR 743,940 
(Order as PB87-195095/GAR, PC A99/MF E04) 
PB87-195111/GAR 
Hazards and Related Surficial Geology, Navarin 
Basin Province, Northern Bering Sea. 
PB87-195111/GAR 744,112 
(Order as PB87-195095/GAR, PC A99/MF E04) 
PB87-195129/GAR 
Geotechnical Framework Study of Shelikof Strait, Alaska. 
PB87-195129/GAR 744,113 
(Order as PB87-195095/GAR, PC A99/MF E04) 
PB87-195327/GAR 


Se Sagat te Cente Rote 


. Volume 50. 
PC A99/MF E04 


PB87-196770/GAR 


PB87-195327/GAR 
PB87-195491/GAR 
Ss awd _ for C/E (Condition/Event)-Systems, Series B, 


742,932 PC AQ3/MF A01 
PBB? 198401 /GAR 742,987 PC E03/MF E01 
ye gare 
lortices with HOA. - aed Number of Circulation Quanta in 
PB87- 19SSD0/GAR 
PB87-195525/GAR 
Aspects of Positrons in Solids, 
reader PC £03/MF E01 
PB87-195533/GAR 
Intensity (58)Co eo Beam and Applications 
to Prove New Near-Surface Disorder, 
PB87-195533/GAR " 744,398 PC E03/MF E01 
Navy Manpower: Squadron Manpower Program Needs im- 
Pige7-195673/GAR 741,913 PC AQ4/MF A01 
PB87-196028/GAR 
'7-196028/GAR 744,339 PC E03/MF E01 
PB87-196119/GAR 
Characteristics of Individual Particies at a Rural Site in the 
Eastern United States. 


Supermid (iio. 
744,436 PC E03/MF E01 
Theoretical 
PB87-195525/GAR 
PB87-195673/GAR 
Positron T. ing Rate into Small V: Clusters and 
‘ rapping acancy 
PB87-196119/GAR 743,326 PC A02/MF A01 


PB87-196226/GAR 
Ground State of Nuclear Spins in foc-Metals, 
744,340 PC E03/MF E01 


PB87-196226/GAR 
PB87-196242/GAR 

Adaptive, Associative, and Self 1 Functions in 

os o Organizing 

PBey-196242/GAR 742,590 PC E03/MF E01 
PB87-196259/GAR 


PB87-196259/GAR 


PB87-196283/GAR 
Coe 2 Tarts Guat SO Cees Coa, 
, Number 33. 


Pee 196283/GAR 742,988 PC E03/MF E01 
PB87-196291/GAR 


742,933 PC E03/MF E01 


Electronic 
PB87-196291/ 
PB87-196358 


a age of Electrodeposited Co-Cu Multilayer Structures. 
'7-196358 744,341 Not available NTIS 
PB87-196473/GAR 


Effects of Moderate Cold and Heat Stress on the Potential 


742,896 PC E03/MF E01 


Poe? 7 SOATSTGAR 5, 
PB87-196572/GAR 
Etude des - Repos 


of niyoune in in a Person's Home) 
Peer 198572/GAR 742,553 


PB87-196606/GAR 
Evaluation and Simulation of the NEERI 3.6 MV impulse 


PB87-1 /GAR 743,195 PC E06/MF E06 
PB87-196622/GAR 

nose lonospheric Disturbances and Their Effects on 

PB87- Pee?-196828 GAR 742,426 PC E05/MF E05 
PB87-196630/GAR 

Measurements of Metastable N(1+ ) (singlet D) 6584 A 


Emission in the Twilight ‘ 
PB87-196630/GAR 742,427 PC E05/MF E05 


PB87-196648/GAR 


PC E05/MF E05 


sy gamed 
PC E04/MF E04 


Kerto-Laminated Veneer Lumber T: 
PB87-196648/GAR 


PB87-196655/GAR 


New Nonlinear Filter for Real Time Estimation 
PB87-196655/GAR 742,984 °C E04/MF E01 


PB87-196697/GAR 
Programmer's Manual of interval Package IP+ + , Version 
0.0 and Comparison to IP, 

PB87-196697/GAR 743,631 PC E03/MF E01 

PB87-196754/GAR 
—_ Health Research and Practice in ay 


PBs7. TOSTeA/GAR 742,556 hy A01 
PB87-196762/GAR 

U.S. Textile and Apparel industry: A Revolution in Progress 

PB87- 196760/GAR 743,502 PC A06/MF A01 
PB87-196770/GAR 

US. yim bth, -+, = Surviving and Prosper- 


Peer. See77O/GAR 7 


conomy, 
742,640 PC A03/MF A01 


October 1,1987 OR-57 


742.616 PC E04/MF E01 





NTIS ORDER/REPORT NUMBER INDEX 


PB87-196804/GAR 
Evaluation and Revision of the 
Dental Research) Data 

17-196804/GAR 

PB87-196846/GAR 
Production of Onshore Lower-48 Oil and Gas Model 


$ee7-196846/GAR 743,964 CP T02 


oo 196853/GAR 
Pes? 196059/GAR 

PB87-196861/GAR 
International Coal Trade Model (ICTM86). 
PB87-196861/GAR 

PB87-196994/GAR 


NIDR (National Institute of 
Information Vocabularies: Final 


743,482 PC A06/MF A01 


743,125 CP T02 


743,236 CP T02 
Routine for Fracturing Polygons into on. 
PB87-196994/GAR 743,091 E04/MF E04 

PB87-197059/GAR 


Reflection Pattern Measurements of a Cable with an Im- 


7-197059/GAR 742,897 PC E07/MF E07 
PB87-197091/GAR 
PB87-197091/GAR 43,149 CP T02 
PB87-197117/GAR 


Vital Statistics Marriage Data, Detail, 1984. Public Use Data 
Documentation. 


peer.1971 17/GAR 742,557 PC A03/MF A01 
PB87-197133/GAR 

RTECS 

Peer 1671507 

PB87-197133/GAR 
PB87-197141/GAR 


of Toxic Effects of Chemical Substances) 
Regulations, Recommendations 


). 
743,339 CP DOB 


Continuing Survey of Food Intakes by Individuals (CSFIl): 
One Day's Food intake Data tor Mon’10-50 Years of Aga. 


1985-1986. 
PB87-197141/GAR 743,710 CP T03 


PB87-197158/GAR 
Continuing Survey of Food intakes by Individuals (CSFIl): 
One Days Food Intake Data or Low income Women and 


Their Children 1-5 Years of Age, 1985. 
PB87-197158/GAR 743,711 CP T03 


PB87-197166/GAR 
Short-Term Coal Analysis System 
PB87-197166/GAR 
PB87-197174/GAR 
Short-Term Coal Analysis System 
PB87-197174/GAR 
PB87-197190/GAR 


World are Nuclear 
tant 90/GAR 


Se See Sane (GAMS86) 
PB87-197208/GAR ‘ . 


PB87-197216/GAR 


743,237 CP T02 


743,298 CP T02 


Evaluation System (WINES86). 
743,284 CP T02 


743,239 CP T02 


Resource Allocation and Mine Costing Model 
PB87-197216/GAR 


31, 
744,560 PC AOS/MF A01 


ight Diesel Fuel on the Perform- 
Diesel Engine ing with Retarded Injection wal 
PB87-197422/GAR 743,240 OC eos /mit G07 
PB87-197489/GAR 
Outer ——_— ry. Environmental Seen Se 
Bee7-197489/GAR ' 744,194 PC A23/MF AO1 
PB87-197497/GAR 


Geotechnical Frarnework Study of the Kodiak Shelf, Alaska. 
eae 744,115 


as PB87-197489/GAR, PC A23/MF A01) 
PB87-197505/GAR 


Geotechnical F Northeast Guif of Alaska. 
PB87-197505/GAR 744,116 


(Order as PB87-197489/GAR, PC A23/MF A01) 
PB87-197604/GAR 
Evaluation Test on a Hospital Refuse incinerator at Cedars 
California. 


Sinai Medical Center, Los 

PB87-197604/GAR 743,327 PC AOQ5/MF A01 
PB87-197638/GAR 

Rainstorm Related Terrain Failures in Puerto Rico. 

PB87-197638/GAR 742,804 PC A0Q9/MF A01 
PB87-197646/GAR 

Formation and Removal of Bromoform 

PB87-197646/GAR 742,677 
PB87-197653/GAR 


Procedure for 
AS 
'7-197653/GAR 


Desalination. 
A06/MF A01 


Curves for Un- 
Plains Streams in Montana. 
743,949 PC AOQ4/MF A01 


OR-58 VOL. 87, No. 19 


PB87-197976 
PB87-197984 
Initial Susceptibility Studies of Rapidly Solidified 


Solidified Monel. 
eo 744,343 Not available NTIS 


Sas Stanee of Light Doubling for the Generation of 
7. 744,268 Not available NTIS 


"Suing Laser for Applications in Quantum Optics. 
PB87-1 744,269 Not available NTIS 
PB87-198149 


Neutron 

ation of Zooite DANO Deep bad Cached at 773 and 

PB87-198149 742,753 Not available NTIS 
PB87-198164/GAR 

Efficient Metal Forming and Machining (7th Seminar) (Doel- 

treftende Metaalvorming ‘de 1 ‘ 

PB87-198164/GAR 743, PC E10/MF E10 
PB87-198172/GAR 

Coastal Sea Transport and inter-Modal Competition in 

South Africa. 

PB87-198172/GAR 744,543 PC E12/MF E12 
PB87-198180/GAR 


744,342 Not available NTIS 


No. 3: 
Project Pre Report N 


Steady Navier. 
PB87-198180/GAR 744,094 PC 00) MF E06 
PB87-198206/GAR 
— of the Community's Primary Mineral Raw Materi- 
PB87-1 GAR 743,973 PC E05/MF E05 
PB87-198255/GAR 


Quiet Reports of Railway Technical Research institute, 
Vol. 27, No. 4, December 1986. 
PB87-198255/GAR 744,544 PC$30.00 


PB87-198289/GAR 
Advances in Pavement Design and 
PB87-198289/GAR 


PB87-198347/GAR 
ADP (Automated Data ee Sees SSA's(Socia! 
Security Administration's) Efforts Need Redi- 
PB87-198347/GAR 741,884 PC A04/MF A01 
PB87-198487/GAR 
i Response of Asthmatics to Sulfur Dioxide Expo- 
sure Continuous and Intermittent Exercise. 
PB87-198487/GAR 743,340 PC A02/MF A01 
PB87-198560/GAR 
Vacuum Freezing Multiple Phase Transformation Process 
PB87-198560/GAR 742,678 PC A0S/MF A01 
PB87-198677/GAR 
Comparison of Alternative Approaches for Estimating 
a and Related Benefits of Water Quality improve- 


P887-198677/GAR 744,564 PC A13/MF A01 
PB87-198867/GAR 


Rehabilitation, 
742,795 PC E05/MF E05 


Final of Principal i Volume Pag 
Boer-190867/GaR 744,126 PC A99/MF E04 
PB87-198891/GAR 
Production and ) — canmaas of Dissolved Methane in South- 
PB87-198891 Gan 
(Order as PB87-198867/GAR, PC aso toa) 


oye th Sedimenta- 
(Order as PB87-198867/GAR, PC asose | toa) 


PB87-198917/GAR 


Circulation and Water Masses in the Gulf of a. 
PB87-198917/GAR 

(Order as PB87-198867/GAR, PC asosr | toa 
PB87-198933/GAR 


Inelastic Post-Buckling Behaviour of Tubular Struts. 
PB87-198933/GAR 742,784 PC E03/MF E01 


PB87-198941/GAR 
4 Data Communications for the iniand Waterways. Ex- 


Peer 198941/GAR 742,898 PC A03/MF A01 
PB87-198958/GAR 
Digital Data Communications for the inland Waterways. 


Technical Report. 
PB87-198958/GAR 742,899 PC A04/MF A01 
PB87-199022/GAR 


Maltreatment Risk Factors 
PB87-199022/GAR 


PB87-199030/GAR 
impact of Variations in AFDC and Medicaid Eligibility on 
Prenatal Care Utilization. 
PB87-199030/GAR 743,441 PC A06/MF A01 
PB87-199048/GAR 


Family Adaptation to Childhood Chronic Iliness. 
PB87-199048/GAR 743,439 PC AO7T/MF A01 


qonany teneeneert S8ee. 
42,558 PC A04/MF A01 


PB87-199063/GAR 


Determinants of Pregnancy Outcome and the Role of Pre- 
natal Care Programs (New York City, 1960-1980) 

PB87-199063/GAR 743,436 PC A14/MF A01 
PB87-199295/GAR 


Cost-Effectiveness of Bridge Repair Details and Proce- 


dures. Part 1. Final Report, 
PB87-199295/GAR 742,796 PC A0S/MF A01 
PB87-199303/GAR 


Seen of i oe Repair Details and Proce- 


dures. Part 
PB87- 199303/GAR as 77 797 PC A03/MF A01 
PB87-199311 


Precision Calibration of Phase Meters. 
PB87-199311 743,098 Not available NTIS 
PB87-199410 


Advances in Calorimetry for Radiation Dosimetry. 
PB87-199410 744,027 Not available NTIS 


PB87-199493/GAR 
Heaith Experience of Workers in the Petroleum Manufactur- 


and Distribution industry 
'7-199493/GAR 743,762 PC E04/MF E01 


PB87-199592/GAR 


impact of Pesticides on Ground Water Contamina! 
PB87-199592/GAR 743,351 


PB87-199600/GAR 


Academic Science. eee SS 
Year 1985 (Detailed Sta! 


PB87-199600/GAR 
PB87-199691/GAR 


a in Mlinois: Survey 
PB87-1 91/GAR 
PB87-199758/GAR 
Impact Force as a Part of the Total Breaking Wave Force 
ertical Cyli ; 


ona V 
742,785 PC E03/MF E01 


PC a0! ME AO1 


a F Funds, Fiscal 
741,996 PC A08/MF A01 


Results and 


742,630 A05/MF A01 


PB87-199758/GAR 
PB87-199766/GAR 
Geometric and Material Nonlinear Analysis of Structures 


Recta 
PB87-199766/GAR 
PB87-199774/GAR 


742,618 PC E03/MF E01 


Rock Drillability Study 2 

PB87-199774/GAR 
PB87-199782/GAR 

Fundamentals of Thermal Processes in a Hybrid Thermal 


Energy Storage, 
PB87-199782/GAR 743,278 PC E04/MF E01 
PB87-199923/GAR 

Se Se ate 8 en Sate aes: Volume 1. Ex- 


ecutive Summary. 
PB87-199923/GAR 
PB87-199931/GAR 
Bel) S Se Sah of GE en Mahe Testes Volume 2. 
Technical Ri 


jeport. 
PB87-199931/GAR 743,399 PC A09/MF A01 

PB87-199949/GAR 
Study of the Effects of Oil on Marine Turtles. Volume 3. Ap- 


7-199949/GAR 743,400 PC A07/MF A01 
PB87-199956/GAR 


Thermal Performance of Masonry Chimneys and Fire- 
7-199956/GAR 742,620 PC A09/MF A01 
PB87-200010/GAR 


Federal Elections 1986: Election Results for U.S. Senate 

and the U.S. House of Representatives. 

PB87-200010/GAR 742,508 PC A06/MF A01 
PB87-200135/GAR 


Cenozoic Geology of the Continental Slope and Rise Off 
Western Nova Scotia. 
744,117 PC AQ9/MF A01 


742,805 PC E03/MF E01 


743,398 PC A03/MF A01 


PB87-200135/GAR 
PB87-200333 
pany Carlo Calculation of Primary i Knock-On in 
= eecentany lon Mass Spectrometry 


743,092 Riot available NTIS 


Production, Prices, it, and Trade in Northwest 

Forest Industries, Fourth Quarter 1986. 

PB87-200366/GAR 743,884 PC A04/MF A01 
PB87-200473/GAR 

Numerische Simulation des Durchschiags Platten (Numeri- 

cal Simulation of Thin-Plate Perforation) (Simulation Numer- 

ique de la Perforation de Plaques Minces), 

PB87-200473/GAR 744,207 PC E05/MF E05 
PB87-200515/GAR 


Sat Ceent eeeese 2 Oe US. Mid-Atlantic Conti- 
ecutive 


nental Slope and Rise. Volume 1. Ex Summary. 
PB87-200515/GAR 743,401 PC A04/MF A01 


PB87-200523/GAR 
Study of Physical Processes on the U.S. Mid-Atlantic Conti- 
nental and Rise. Volume 2. Technical Presentation. 
PB87- '23/GAR 743,402 PC A15/MF A01 
PB87-200531/GAR 
pm A of Physical Processes on the U.S. Mid-Atlantic Conti- 


and Rise. Volume 3. Appendix. 
1/GAR 743,403 PC AO7/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB87-200598/GAR 
Developmental and Teratogenic Effects of 2450 MHz 
Microwaves in Mice. 
PB87-200598/GAR 743,793 PC A04/MF A01 
PB87-200622/GAR 
ic Measurements in the Exhaust Flow of a 7.62 
mm Rifle Using Propellants With and Without Chemical 
Pa87-200622/ GAR" 
PB87- /GAR 
PB87-200630/GAR 
Se ee oe CaaS ea 


742,679 PC E12/MF E01 


744,208 PC E03/MF E03 


Part 1. The 
of Mechanical 
Disk in a Rec- 


742,680 
(Order as PB87-200630/GAR, PC E12/MF E01) 
PB87-200655/GAR 
improvement of Properties of Urethane Elastomers 
Saaecaannen Guustoer The thee al tad Sue. 
ment 
PB87- 5/GAR 742,769 
(Order as PB87-200630/GAR, PC E12/MF E01) 
PB87-200663/GAR 


ane Membrane, 
200663/ 742,770 
(Order as PB87-200630/GAR, PC E12/MF E01) 


PB87-200671/GAR 
Studies on the Biomimetic Synthesis of Natural Products 
fay be Characteristics of Allylic Phosphates, 
PB87- '71/GAR 742,681 
(Order as PB87-200630/GAR, PC E12/MF E01) 
PB87-200689/GAR 


All Solid State Cell with High Copper lon Conductor, 
PB87-200689/GAR 42,754 
(Order as PB87-200630/GAR, PC E12/MF E01) 
PB87-200697/GAR 
Bioconversion of Methane and Hydrogen to Organic Materi- 
als for Chemical 
PB87-200697/GAR 743,66 
(Order as PB87-200630/GAR, PC E12/MF ton) 
PB87-200705/GAR 
Taisei Technical 
PB87-200705/GAR 
PB87-200713/GAR 
Environmental Evaluation Studies on Cleanliness of Air in 
Clean Rooms. Part 1, 
PB87-200713/GAR 743,508 
(Order as PB87-200705/GAR, PC E10/MF E01) 
PB87-200721/GAR 


ee G Be Comataten Ceeeaeh Gaien, s. GP, 


PB87-200721/GAR 742,682 PC E04/MF E01 
PB87-200739/GAR 
Staurosporine, a Potent Platelet Aggregation Inhibitor from 
a‘ > 4 
PB87- 


Number 19. 
742,619 PC E10/MF E01 


Reports 
Vol. 36, No. 2, 1986. 
PB87-200754/GAR 


PB87-200762/GAR 
ag of Dielectric Glass Pastes for Thick Film Micro- 
PBB -200762/GAR 743,093 
(Order as PB87-200754/GAR, PC E07/MF E01) 


742,683 PC E07/MF E01 


Electric industrial 
743,108 105 PC E07/MF E01 


743,106 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200846/GAR 
1.5V-Class Li/CuO Battery, 
PB87-200846/GAR 743,10; 
(Order as PB87-200820/GAR, PC E07/MF 01) 


743,108 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200861/GAR 
Zinc-Air Batteries Type) for Hearing Aids, 
PB87-200861 on _ 7. 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200879/GAR 


UM-4(NG) Type Carbon-Zinc Dry Battery with Outer Metal 
Jacket, 


/ 743,662 
(Order as PB87-200721/GAR, PC E04/MF E01) 
PB87-200747/GAR 

Production of a New Peptidase Specific to D-Amino Acids 

Pba7200747/ 

7-200747/GAR 743,663 

(Order as PB87-200721/GAR, PC E04/MF E01) 
PB87-200754/GAR 

of the Research Laboratory, Asahi Glass Co. Ltd., 


43,109 


PB87-200879/GAR 743,11 
(Order as PB87-200820/GAR, PC E07/MF 01) 


zoo0e7/Gan Act’, 


743,11 
(Order as PB87-200820/GAR, PC E07/MF e01) 
PB87-200895/GAR 
New Type Sealed Lead-Acid Battery ‘F-Act’, 
PB87- GAR 743,112 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200903/GAR 
New Type High Capacity Ni-Cd Battery ‘PANANICA’ 
7-200903/GAR 743,113 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200911/GAR 


Speenter, tem Batata, 
PB87. 11/GAR 
(Order 


743,11 
as PB87-200820/GAR, PC E07/MF E01) 
PB87-200937/GAR 
Improvement of Amorphous Silicon Solar Cell 
for Indoor Use, 
PB87-200937/GAR 743,309 
(Order as PB87-200820/GAR, PC E07/MF E01) 
PB87-200994/GAR 
Physical Oceanographic Study of Florida's Atlantic Coast 
oo a Florida Atlantic Coast Transport Study (FACTS). 
PB87-200994/GAR ” 749,404 PC A04/MF A01 
PB87-201000/GAR 
Physical Oceanographic Study of Florida's Atlantic Coast 
- Florida Atlantic Coast Transport Study (FACTS). 
Vv 2. Technical 
PB87-201000/GAR 743,405 PC A19/MF A01 
PB87-201018/GAR 
Physical Oceanographic Study of Florida's Atlantic Coast 
Ay — Atlantic Coast Transport Study (FACTS). 
PBB? 201018 GAR 743,406 PC A10/MF A01 
PB87-201042/GAR 
Ccictors of Water Availability in the Lower Rio Grande, 
Gila-San Francisco and Basins to 2005. 
PB87-201042/GAR 743,974 PC A09/MF A01 
PB87-201059/GAR 
Long-Run Forecasting of Regional Economic Activity for 
Use in Water Resource Evaluations. 
PB87-201059/GAR 743,975 PC A04/MF A01 
PB87-201067/GAR 


Incineration of Water Pollutants with Activated Char from 
Coal, Wood, or Crop Residues in a System Designed to 


ee eae 


Chemicals. 
743,407 PC A02/MF A01 


(1S0), Jackson Messslopl, Fer February 27°25, 1 27-28, 1985. 


'7-201083/GAR ‘43,408 PC AOT/MF A01 


Activated 
tures ie Progra 
PB87-201091 GAR 


PB87-201109/GAR 
py Dn alee Setueess Garter ferns Ragen, By 


982-September 30, 1 
Peer. 201108/GAR 743,976 PC A06/MF A01 
PB87-201117/GAR 


743,409 PC A02/MF A01 


of Runott from the Kawishiwi River 
Minnesota by the Rivall Hydrologic 


743,950 PC A06/MF A01 


Continuous 
Basin in 
Model, 
PB87-201117/GAR 
PB87-201315/GAR 
Cost a of the Sun Challenger (Trade Mark) Batch 
Solar Water Heater. 
PB87-201315/GAR 743,310 PC A03/MF A01 
PB87-201349/GAR 
Se and O Rening ty Cate Renton: Fiscal Years 
Ppey.201 349/GAR 741,937 PC A06/MF A01 
PB87-201422/GAR 
of the Urban Airshed Model to the New York 
PB87-201422/GAR 743,328 PC A11/MF AO1 
PB87-201448/GAR 
mupect of an ee Benefit Transfer System in the 
Pee? -201448/' 742,559 PC A18/MF AO1 
PB87-201463/GAR 
%. ene or Not to Sign: Physician Participation in Medicine, 
Peer 201463 /GAR 743,446 PC A03/MF A01 
ee 
aun Transport of Leaking Un- 
'7-201521/ 743,410 PC AQS/MF A01 
PB87-201539/GAR 


° 
PB87-201539/GAR 742,056 PC A02/MF A01 


PB87-202628/GAR 


PB87-201547 
Microstructures of SiC and Si3N4 with Fibrous inclusions. 
PB87-201547 743,553 Not available NTIS 

PB87-201554 


by and Flaw 
pasrzorsss 


PBS7-201562 


in Nontranstorming Ce- 
743,536 Not available NTIS 


oa ay Ceramic Phase Diagram and Thermody- 
PB87-201562 743,537 Not available NTIS 
PB87-201570 
Transient Behavior of Structural Ceramics under Flexural 
Pee7-201870 743,538 Not available NTIS 
PB87-201737 
Effects of Sliding Motion and Tamish Films on the Break-in 
Behavior of Three Alloys. 
PB87-201737 743,588 Not available NTIS 
PB87-201810/GAR 
} y+ cence of Unconfined Fire-Plume-Driven 
PB87-201810/GAR 742,621 PC A06/MF A01 
PB87-201828/GAR 


eern foe Stages of Fire Develop- 
othe Fire ek the Dupont Pleas Hotel and Casino’ De- 


ak 1986, 
1828/GAR 742,622 PC A06/MF A01 

PB87-201836/GAR 
Effects of one hamy Fe :-\eueeal Variations 


on 
PB87-20 e/Gan 744.238" PC A08/MF A01 


eine 
Data in the AMRF (Automated Manufactur- 


ag.Reseucn Fac, 743,490 PC A02/MF A01 
PB87-201885/GAR 


Federal Funds for Research and Development: Fiscal 
pe hy 1986, and 1987. Volume 35 (Detailed Statisti- 


Peer 201 GAR 741,938 PC A13/MF A01 
ech) at AIIM A01 


743,763 PC A03/MF A01 

to an Exotic Habitat by Arid 
Seapeee > by Riparian Breeding 
743,695 PC A06 


and Development in , 1984. Funds, 1984 

Sens Saas Soa © (Detailed Statistical 

Peer 1/GAR 741,939 PC A04/MF A01 
PB87-202099/GAR 


Federal Support to Universities, and Selected 
. Ines, Fical You’ 1985 Oeialed Stato 


/GAR 741,940 PC A0S/MF A01 
123/GAR 


Water Resources Data--Florida, Water Year 1986. Volume 
1B. Northeast Florida Water. 
PB87-202123/GAR 743,411 PC A10/MF A01 


PB87-202149/GAR 
Ses ee Gagan Seana Aaa 


PB87-202149/GAR 742,998 PC A07/MF A01 
PB87-202172/GAR 


rumiurnenting Gomes Feasibility in Water Resource 
-202172/GAR 143977 PC A04/MF 
PB87-202180/GAR 


Hydrospheric Trace Elements and Their Application in Trac- 
+ Ly Pollutants. 
'7-202180/GAR 743,412 PC A0Q3/MF A01 


laiencia Peanuts for Salt Toler- 
742,061 PC A02/MF A01 


743,413 PC AQ4/MF A01 


743,414 PC AOS/MF A01 


National Technical Report (Matsushita Electric Industrial 
Company), Vol. 33, No. 2, April 1987. 


October 1,1987 OR-59 





NTIS ORDER/REPORT NUMBER INDEX 


PB87-202628/GAR 
PB87-202636/GAR 


Super. Color CRT and Its Application, 
Pee? 208696/GAR 743,069 


(Order as PB87-202628/GAR, PC E06/MF E01) 
PB87-202644/GAR 
Cathode-Ray Tube for Car Use, 
/GAR 


744,549 
(Order as PB87-202628/GAR, PC E06/MF E01) 


743,068 PC E06/MF E01 


; 743,070 
(Order as PB87-202628/GAR, PC E06/MF E01) 
PB87-202669/GAR 


5 20-inch CRT Display Monitor, 
pe” 202080/GAR 742,994 

(Order as PB87-202628/GAR, PC E06/MF E01) 
PB87-202677/GAR 


743,447 PC AQ5/MF AO1 
SOS See ont Sey Rae tan Coane 
Timber-Dependent Communities. 
PB87-202784/GAR 742,626 PC A0Q2/MF A01 
PB87-202792/GAR 
intelligence Bulletin 49. injuries and Amputations 
from Work with Mechanical Power Presses. 
PB87 '792/GAR 743,457 PC A0Q2/MF AO1 
PB87-202875/GAR 
Natural Regeneration 10 Years After a Dougias-Fir Tussock 
Outbreak in Northeastern 


Moth 
PB87-202875/GAR 743,885 PC A02/MF A01 
PB87-202909/GAR 
Se ee ee eae oe 
and Lead Absorption in Socioecono- 
PB87-202909/ 742,554 PC A02/MF A01 
PB87-202925/GAR 
Soles Coneel of Semans Ones Chomeas 
Activated Carbon 
PB87-202925/GAR 743,415 PC AQ3/MF A01 
PB87-202966 
Rotational and Hyperfine Constants of Vibrationally Excited 
poerzosee6 
742,655 Not available NTIS 
PB87-202974 
Data-Driven Automation. A Computer Architecture for 
Smail-Batch 
PB87-202974 743,491 Not available NTIS 
PB87-202982 
Besolatns Cetvedeienecent) Medind Releanse Gee 
| aa 
742, Not available NTIS 
Ph 
Creep Cavitation in the Neighborhood of Stress Concentra- 
PB87-202990 744,364 Not available NTIS 
PB87-203006 
Measurements of the Transient Temperature and Velocity 


poy LD 
742,623 Not available NTIS 


Far-intrared Laser Magnetic Resonance Spectrum of the 
(17)OH Radical: Determination of Nuclear Hyperfine Param- 


P887-203030 742,657 Not available NTIS 
PB87-203048 

Far-infrared Spectrum of Sodium Hydride. 

PB87-203048 742,858 Not available NTIS 
PB87-203105/GAR 


Laboratory is of Back-Corona 
PB87-203105/ 743,329 


PB87-203139/GAR 


eee eee, 2 Guee ond Yess of Sate 
eer © UnateteS Radaten enter Greenhouse and 


Peer. 203139/GAR 742,062 PC A02/MF A01 


OR-60 VOL. 87, No. 19 


A02/MF A01 


PB87-203147/GAR 


ee Transformation and Damage 
-t in C3H/10T(1/2) Clone 8 Celis. 
}7-203147/GAR 743,689 PC A02/MF A01 
PB87-203154/GAR 


Aromatase Cytochrome P-450 (Estrogen Syn- 
thetase) by of 
PB87-203154/GAR 743,664 PC A02/MF A01 
PB87-203162/GAR 
Soil Air Carbon Dioxide Concentrations in a New England 
'7-203162/GAR 743,990 PC A02/MF A01 
PB87-203170/GAR 
Evaluation of Sorbents and Additives for Dry SO2 (Sulfur 


Dioxide) Removal Version). 
Peer eestTOrGan 743,330 PC A02/MF A01 
PB87-203220/GAR 


payee Vehicle Treatments, 
4 . Volume 2. 

Peer oe 744, 
PB87-203279/GAR 

psa of Diffusion Field Experiments, 

PB87-203279/GAR 742,463 PC A04/MF A01 
PB87-203295/GAR 


Computers in the Water industry: impact on the Regulatory 
PB87-203295/GAR 742,786 PC A02/MF A01 
PB87-203311/GAR 


Pacific Marine Environmental Laboratory Annual Report 
Fiscal Year 1986. 
742,490 PC A05/MF A01 


and Param- 
and Data. 
PC A09/MF A01 


PB87-203311/GAR 
PB87-203329/GAR 
Seasonal Toxicity of Ammonia to Five Fish and Nine inver- 


PB87-; /GAR 743,416 PC AQ2/MF A01 
PB87-203337/GAR 


Bioavailability of Polychlorinated Dibenzo-P-Dioxins and Di- 

benzofurans from Contaminated Wisconsin River Sediment 

to Carp. 

PB87-203337/GAR 743,417 PC AQ2/MF A01 
PB87-203345/GAR 


Effects of Elevated Ammonia Levels on the Fingernail 


Clam, ‘Musculium transversum’, in Outdoor Experimental 

PB87-203345/GAR 743,418 PC AOQ2/MF A01 
PB87-203352/GAR 

New Method to Determine ‘Giardia’ 

3 of Fluorescein Cinsetate ond ty and Prootiun 

with Animal Infectivity. 

PB87-203352/GAR 743,815 PC AQ2/MF A01 

PB87-203360/GAR 


Well Construction and Purging Effects on Ground-Water 

PBB!-203360/GAR 742,787 PC AOQ2/MF A01 
PB87-203378/GAR 

Alteration of Immune Function in Mice Following Carcino- 


8887-20378 /GAR 743,810 PC AQ2/MF A01 
PB87-203386/GAR 


ie © uy Use of Phosphate Faty Adee an 
Aerobic tydrocarton Deyrading Sol 
Enriched with 


PB87-203386/GAR 743,419 PC AQ2/MF A01 


743,432 PC AQ3/MF A01 


Communication: A Guide 
743,433 PC A06/MF A01 


Ground-Fault Protection for Mines. Phase 2. 
Utilization. 


Direct-Current 

PB87-203410/GAR 743,966 PC AQS/MF A01 
PB87-203428/GAR 

Development of a Contaminant fh Suguete Monitor. Final 

Report September 1978-July 1982 

PB87-203428/GAR 743,967 PC A05/MF A01 
PB87-203436/GAR 

Fluorometric Determination of Hydrogen Peroxide in 

Groundwater. 

PB87-203436/GAR 743,951 PC A0Q2/MF A01 
PB87-203444/GAR 


Southern Pulpwood Production, 1985. 
PB87-203444/GAR 743,605 PC A03/MF A01 


PB87-203519/GAR 


Pobr-200sia/GAR 


743,968 PC E03/MF E01 


742,673 PC E03/MF E01 


Opportunities for ic Investment in K-12 Science Edu- 


PB87-203543/GAR 
PB87-203550/GAR 
ing Clinical Costs, FY86, 4th Edition, 
Pas? 209550/GAN 743,448 PC AQ7/MF A01 
PB87-203568/GAR 


Givrage des Aeronefs of 
PB87-203568/GAR = 


iniain 66 Cum om 
i irtertromety in he Thermal 


744,270 
cmuieieens 
bmy me he ny ae Sopetime Due to interference in 
Poe? 203758/GAR 742,900 PC A09/MF A01 
PB87-203774/GAR 
ions of the Executive Office of the President, Janu- 
20, 1981 - June 30, 1987. 
7-203774/GAR 741,915 PC A02/MF A01 
PB87-203873 
Ceiling Jet-Driven Wall Flows in Compartment Fires (Ex- 
PB87-203873 742,624 Not available NTIS 
PB87-203881 
ASKBUD\Jr. A Precursor of an Expert System for the Eval- 


uation of Fire Hazard. 
742,625 Not available NTIS 


742,509 PC A04/MF A01 


Aircraft). 
742,500 PC E03/MF E03 


Thermique 
: £04/MF E04 


Effect of Surface Tension on the Ti 

PB87-203899 743, 
PB87-203907 

Crack-interface Grain as a Fracture Resistance 

Gauchopien ts Corunten: ical Fracture Mechanics 

PB87-203907 743,540 Not available NTIS 
PB87-203915 


Crack-intertace Grain 


Mechanism in 
PB87-203915 
PB87-204004/GAR 


of Glass. 
Not available NTIS 


as a Fracture Resistance 
1. i Study on Alumina. 
743,541 Not available NTIS 


Seeets Caen and Temperature + & 108 W to 
110 ny 1979 to November 1 = 
PB87- 744,095 oPG A06/MF A01 
PB87- oaenmenr 
Health Technology Assessment aly 1986. a 6. 
Dual “ag Absorptiometry for Measuring Bone Mineral 
PB87-2¢ /GAR 743,440 PC A0S/MF A01 
PB87-204038/GAR 
for Strengthening National 
in Sub-Saharan Africa. 
'7-204038/GAR 
PB87-204046/GAR 


Agricultural Research 
742,057 WF AO1 


PB87-204046/GAR 
PB87-204053/GAR 


Pe nn nae Cm es 
PB87-204053/GAR A01 


PB87-204079/GAR 
ee Calin Se > Cees Ree 


Area of California. 
PB87-204079/GAR 743,886 PC A03/MF A01 
PB87-204111/GAR 


Federal Civilian Workforce 


Geographic Area, December 10 1984. - 
POT 04111 /GAR 741,916 PC AO7/MF A01 
PB87-204129/GAR 


Primer on Wildlife Management Considerations for the 
Southern National Parks. 


PB87-204129/GAR 743,978 PC A12/MF A01 
PB87-204152/GAR 


Biotic Cultural Resources: Considerations for 
Historic Districts in the tatonal Pom Oyen. Southeast 
7-204152/GAR 744,565 PC A0S/MF A01 


PB87-204178/GAR 
Civil Service Fund: improved Controls Needed Over Invest- 


ments. 
PB87-204178/GAR 741,917 PC A03/MF A01 
PB87-204186/GAR 
Debt Collection: First Year Collection Efforts Under the 
GSA (General Services Administration) Contracts. 
PB87-204186/GAR 741,925 PC A04/MF A01 
PB87-204194/GAR 
Budget Reduction: Effect of 1986 Sequestration on Nation- 
al Institute on Agi 
PB87-204194/ 741,926 PC A02/MF A01 
PB87-204202/GAR 


vA eee Seen > S Financial and 


Control Changes Needed in Domiciliary Care. 
PB87-204202/GAR 743,450 PC A03/MF A01 


PB87-204210/GAR 
Welfare Eligibility: Deficit Reduction Act Verificati 


Issues. 
PB87-204210/GAR 742,561 PC A0S/MF A01 


Action. 
742,560 WF A01 
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PB87-204228/GAR 
p— Education: information on Limited English Profi- 
pee? 204228/GAR 742,510 PC AQ3/MF A01 
Pi887-204236/GAR 
School Lunch Program: Evaluation of Alternatives to Com- 
Donations. 
743,712 PC A03/MF A01 


(Department of Energy) Should Pro- 
744,043 PC AOA/ME AO 


Smail Business: Evaluation of a Study on Access to Capital. 
PB87-204251/GAR 741,927 PC AQ2/MF A01 


743,838 PC A04/MF A01 
; Organized Crime Drug Enforcement 
‘s Accomplishments. 
PB87-204293/ 741,928 PC A02/MF A01 
PB87-204301/GAR 


aS See ‘perebehtersnstbariverieens 
Paar a 204301/GAR > 741,886 PC A02/MF A01 


743,282 PC A04/MF A01 


Processes for Destruction of Or- 


i Combustion 
ic Wastes - General . 
'7-204418/' 743,384 PC A07/MF A01 
PB87-204434/GAR 


eues Cr Seeing Gio Vehateer Giaiaian ene remap 
tor 
743,452 PC A0B/MF A01 


742,631 PC A21/MF A01 


742,067 PC A19/MF A01 


Barrow: A Decade of Modernization. Social and Economic 
Studies Technical Report Number 125. 
PB87-204673/GAR 742,562 PC A19/MF A01 
Research and 

PB87-204681/GAR 


PB87-204681/GAR 
in ——, 1984-85 (in india). 
742,637 PC AQ4/MF A01 
PB87-204699/GAR 


Proceedings of a Workshop: Review of Outer Continental 
Shelf Economic and 


742,632 PC A07/MF A01 


y ag FY North Siope insti- 
, 1979-1983. Social and 
conomic Studies Report Number 117. 

PB87-204715/GAR 742,563 PC A25/MF A01 
PB87-204731/GAR 

po may! Ba nm * pepe of Magnetic Resonance in Medi- 

PBST. DOTSTIGAR 742,574 PC A04/MF A01 
PB87-204749/GAR 


Fan nee? be, Suety Cueto ont Othe 
Fest Seen SOU Glagnats Ressnenee nagings, Cote , and 


PB87-204749/GAR 742,575 PC A04/MF A01 


743,606 PC A03/MF A01 


and 
tor Dregne 1000 “PC ADs PC A04/MF A01 


Timber Resource Statistics for the Porcupine Inventory Unit 
of Alaska, 1978. 
743,887 PC AQ3/MF A01 


in Mixed Conifer Shelterwood Cuttings in the 
Cascade of Eastern Oregon. 
PB87-205084/GAR 743,888 PC AQ3/MF A01 
on TS 


Cute eae in the Cascade 
and tho Disp thcusanine of Eamonn 
PB87-205092/GAR 743,889 MF AO1 
PB87-205100/GAR 
Decaying Organic Materials and Soil Quality in the Inland 
Northwest. A Management , 
PB87-205100/GAR 743, PC A02/MF A01 
PB87-205118/GAR 
Timber Resource for the Fairbanks Block, Tanana 


Statistics 
inventory Unit, Alaska, 1970. 
PB87-205118/GAR 743,891 PC A03/MF A01 


PB87-205126/GAR 


743,451 PC A03/MF A01 


Fluid: Further Studies of Quartz- 
943,811 PC E04/MF E04 


Viscosifier on 
142/GAR 
PB87-205191/GAR 
Example Modeling implementation 
Fal Dovetnceeal tor tra Pantin NAAGIS Qeeaenad Ambi- 
om his Cus Standards) 
PB87-205191/GAR 743,331 PC AO7/MF A01 
PB87-205209/GAR 
Plants of the Seven Devils Mountains of idaho-An Anno- 
tated Checkiist. 


Peer 205209/GAR 743,665 PC A06/MF A01 
PB87-205316/GAR 


Guide to Water Records of New Mexico, 1897-1983. 
P887-205316/GAR 743,979 PC AO7/MF A01 
PB87-205324/GAR 


Criteria for the identification of Potential Sites for Irrigation 
with Saline Waters in New Mexico. 


742,059 PC A05/MF A01 


Research Boundaries and the Law of the 
National 


Sea: Discussion and Inventory of 
PB87-205365/GAR 742,511 PC A06/MF A01 
PB87-205472/GAR 


om Economic Community (E.E.C.): international ng 
toms Journal, 12th Edition, Year 1987-1988. 
PB87-205472/GAR 742,641 PC IME At 


PB87-205480/GAR 
Health Hazard Evaluation Report HETA 83-194-1779, Dade 


County Fire Florida, 
743,764 PC AQ2/MF A01 


ny ok HETA 84-186-1777, 
wiNhance Ono 
743,765 PC A02/MF A01 


Sona of Lake Erie's South Shoreline. 
PB87- 14/GAR 742,491 PC AOQ2/MF A01 


PB87-205563/GAR 
Insects That Attack 
et Nee (eee spp.) in ~ 4 


743,721 PC AQ3/MF A01 


742,564 PC A04/MF A01 


(Arab Republic of): International Customs Journal. 
Edition, Year 1986-1987. 
PB87-205605/GAR 742,642 PC A0B/MF A01 


PB87-205613/GAR 
Health Advisories for ‘Legionella’ and Seven Inorganics. 


PB87-206561/GAR 


PB87-205613/GAR 743,341 


Postaoseaciaan Yess, 


“Sais Ge ioe 
the Chesapeake: An Action Agenda. 1963 


eee nya 420 PC AOR/MF AOt 


ealieaed Detection in 
}7-205704/GAR 


Lt ee See a nee wan Ge 


PB87-205746/GAR 743,421 PC AQ3/MF A01 
PB87-205753/GAR 


eee Rees ae © S Sees hy 


Pony -20s7e0/ 743,980 PC A04/MF A01 
—— 
Hen Ae 
Pas? 0s7e 
-205787/GAR 
PB87-205829/GAR 
Renewable Resource Management for U.S. insu- 


PB87-205829/GAR 743,981 PC A19/MF A01 
PB87-205845/GAR 


Studies of El. 
pe at Satie Bane = ee ws 


Sra, foe, Apa a PC A03/MF A01 


Denka Chemical 

1986, 

PB87-205852/GAR 
PB87-205886/GAR 


ee eee Retain eee Sk Caen, 


Company, Pierce, Florida, 
PBev-2osese GAR 743,769 PC A02/MF A01 
PB87-205894/GAR 


Health Hazard Evaluation Report HETA 86-226-1769, Mont- 
Fserossearaan 
/GAR 743,770 PC AQ2/MF A01 

PB87-205910/GAR 

Se Ora ae 
PB87.205010/GAR 743,982 PC A03/MF A01 
PB87-205928/GAR 
Annual Progress Report under the Chesapeake Bay Agree- 
Pa ean 
P87 GAR 743,983 PC A0Q3/MF A01 
yy eo 


PC A02/MF AO1 


743,766 PC A99/MF E04 


OM A2bS6 PC AOSIME AO 


Wastewater from the In- 
and Nitrification in Labo- 


743,422 PC A04/MF A01 


Report of In-Depth Survey 
~y ER oF, 
743,768 PC A03/MF A01 


Capes, Some ent Econom- 
42,633 39 "PC nOa/ME AO1 

ron 2%e/GAn 
ay 686-132-1780, 


Aso Spain Sere Co pry vler aa. PC A02/MF A01 


PB87-205951/GAR 
Health Hazard Evaluation Report HETA 85-480-1771, 
Genie Home Products, Shenandoah, 
PB87-205951/GAR 743, A03/MF AO1 
PB87-206165/GAR 
Alternate Concentration Limit Guidance. Part 1. ACL Policy 
Information 


and 
PB87-206165/GAR 743,423 PC A07/MF A01 


Gulf of Alaska Economic and Gonageenie Seatene Ansty. 
sis. Social and Economic Studies Program Technical 


Pee? 206218/GAR 742,634 PC A23/MF A01 
PB87-206223/GAR 
Disinfection of Wastewater Effiuents and Siudges: State of 


the Art and 
PB87-206223/GAR 743,424 PC A09/MF A01 


PB87-206280/GAR 
Contingent Conditions for Research-Based Local Emergen- 


Richaccopheag 744,562 PC A05/MF A01 


rae, Site, Songs Energy Expense Study FY86 and 
743,161 PC AOQ3/MF A01 


Cup tr Axteeietes ees ot ees See 


in Central 
Peay. 200s20/GAR aes 12 PC AOS/MF A01 
PB87-206561/GAR 
National Medicare Competition Evaluation Annual Report 


Fe8?.206561/GAR 743,449 PC A06/MF A01 


October 1,1987 OR-61 
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PB87-206629/GAR 
influence of Forest and Rangeland Management on Anad- 
romous Fish Habitat in Western North America. Processing 


743,332 PC A03/MF A01 


ating Cop ot: Facts, Myths and Fictions. 
PB87- GAR 744,554 PC AQ3/MF AQ1 


PB87-206660/GAR 
Accident and Conviction Rates of Visually impaired Heavy- 
Vehicle Operators. 
PB87-206660/GAR 744,555 PC AQ3/MF A01 
PB87-206728/GAR 
Guidelines for the Clinical Evaluation of New Products Used 
in the Dietary of Infants, Children and Preg- 
nant 


Women with 
PB87-206728/GAR 743,713 PC AO4/MF AO1 


ay oo Guidance for Occupational Ex- 
arn Soper. 
7 20RTSAIGAR 743,780 PC A10/MF A01 


, Tey Attractants for the Mediterranean Fruit Fly, the 
Method of Preparation and Method of Use. 

PAT-APPL-7-042 920/GAR 743,717 
PC A02/MF AG1 


PBS7-206959 
Partially Dearnidated Oilseed Proteins and Process for the 


a Thereof. 

PAT-APPL-7-054 562/GAR 742,070 
PC A02/MF A01 

PB87-206967 


Preparation of Pellets ! Fungi and Nutrient for 
- Containing 
PATENT-4 668 512 99,718 Not available NTIS 


PB87-206975 
of Fredericamycin A. 


Water Soluble 
PATENT-4 673 678 743,729 Not available NTIS 


PB87-207072/GAR 
SE a Ree oF Fad GS Aiea & 10 Rape 


743,150 PC A12/MF A01 


edrdes Prcorum Vechoite 


742,513 PC A12/MF A01 


Social and Eco- 
Number 103. 
742,565 PC A23/MF A01 


Dielectric 4; -— Network Models of 
7 Annual Report July 1985-June 
P887-207155/GAR 742,755 PC AQ4/MF A01 
PB87-207163/GAR 


Stent adens Qenpeiien Seateten: Tre Structure of 
HMOs (Health 


aay eee ae S Maintenance 

ring Mesa ) and yg + Medical Plans) En- 
Medicare Beneficianes 

PB87-207163/GAR 


- Analysis 
743,437 PC ASO Aol 
PB87-207 189/GAR 
Enroliment and Disenroliment in Medicare i 
. nt Competition 


Demonstration Pians: 
PB87-207189/GAR 743,438 PC AO7T/MF A01 
PB87-207205/GAR 


Sub-Artic later Petroleum Technology Assessment. 
Social and Economie Studes Progem Techneal Ropot 


Number 109. 

PB87-207205/GAR 743,970 PC A10/MF AO1 
PB87-207239/GAR 

Alaska Statewide and 


e Syetems fects o 
Pade 


Pee. 7239/GAR 
PB87-207403/GAR 


5. 
744,561 PC A0QS/MF A01 


mp hy Reaction and one Goon a of . on 
Report 
PB87-207403/GAR 

PB87-207411/GAR 
Devonian Shale Well 


Report 1 

PB87-207411/GAR 
PB87-207429/GAR 

Grid 

rent Practice 

PB87-207429/GAR 
PB87-207437/GAR 

Final Rule for Radon-222 Emissions from Licensed Uranium 


Mill Tay - Economic 
PB87-207437/GAR 743,366 PC A11/MF A01 


PB87-207445/GAR 


"743,188 PC AQ4/MF A01 


Log a Final Technical 
743,971 PC A12/MF A01 

Performance Requirements and Cur- 

Assessment. 

743,126 PC A10/MF A01 


—— (5th): Integrated feomathen, Computers, Design 


OR-62 VOL. 87, No. 19 


PB87-207445/GAR 743,434 PC AQ7/MF A01 


743,453 PC A0B/MF A01 


meas 727) Xe A15/MF A01 


Human and 
PB87-207536/GAR 
PB87- age ete 


Paper-Pubte A ~~~ AR --~— Ay 


PB87-207544/GAR 743,691 PC A06/MF A01 
PB87-207551/GAR 
Evaiuation of innovative State and Community Alcohol 
a Sa Alcohol Testing Program Effectiveness, 
'7-207551/GAR 744,556 PC A06/MF A01 
PB87-207635/GAR 
PBS? 207608/ SOresS/GAR esoet oar PC NOS! MF A01 
PB87-207650/GAR 
Effects of a Rust on Survival and Structure of Mis- 


cecteyl ond Louisiana Loblolly Pine Plantations. 
.207650/GAR 743,892 PC A02/MF A01 
PB87- 207700/GAR 


743,690 PC A08/MF A01 


Evaluation: Wildlife ay Nana Yeung T 
esting 
for Marine/Estuarine ara Aqua Orga Fish and Inverte- 
brates (Addendum 2 on 
PB87-207700/GAR 743,342 PC A04/MF A01 
PB87-207718/GAR 
Oil Reserves: An of Oil Fill Altiernatives. 
PB87-207718/GAR 743,283 PC A03/MF A01 
PB887-207726/GAR 
Parks and Recreation: Maintenance Costs and Visitor Days 
at Two Recreation Areas. 
744,566 PC A0Q2/MF A01 


Food Stamp Program: Results of the Simplified Application 

Demonstration Proj 

PB87-207734/ 742,566 PC AQ2/MF A01 
PB87-207742/GAR 

Foreign Aid: of Overseas Private investment Corpo- 


Impact 
ration Activities on U.S. 
PBs? 207742/GAR 742,627 PC A0S/MF A01 


PB87-207759/GAR 
Medical Readiness: in Stating Manpower Needs. 
PB87-207759/GAR 741,919 PC AQ3/MF A01 

PB87-207767/GAR 


Air Force: Enlisted Recruits’ initial 
PB87-207767/GAR 


PB87-207783/GAR 
; Defense Fuel Supply Center's Recording 


and of Accounts Payable. 


741,873 PC A02/MF A01 
— — 


NASA 
Space Adana Administration's) Use of 
'7-207791/GAR 


PB87-207809/GAR 
cee Caen Gam ob 00: Gugneean  Caraye 


}— yyy alana te Loy 
'7-207809/GAR A06/MF A01 


PB87-207817/GAR 


initial Haircuts. 
741,920 PC AQ2/MF A01 


741.931 PC AOS/WE AOI 


Asylum: 
PB87-207817/GAR 
PB87-207825 


PA , ENT-4 670 


PB87-207841 
poe eres Rey hy Endothelial Cells 
Producing Blood Clotting Factor Vili:C. 
PATENT-4 670 394 743,660 Not available NTIS 
PB87-207858 


742,516 PC AQ2/MF A01 


for Swine Trichinosis. 
742,065 Not available NTIS 


Method of Controlling versus Host Reaction. 
PATENT-4 670 467 743,707 ot available NTIS 


PB87-207866 
Acoustical Detection of 
PATENT-4 671 114 
PB87-207957/GAR 


Insects. 
743,719 Not available NTIS 


Innovations in Travel Methods. 
PB87-207957/GAR 744,568 PC A03/MF A01 


PB87-207973/GAR 
Defense integrated a> (DIDS) Procedures 
Manual. Volume 14. ah. ae Se 
PB87-207973/GAR 743,839 /MF A01 
PB87-207981/GAR 


Defense integrated Data System (DIDS) Procedures 
Manual Vohase 16. Logisicn Remow Users Nesmork 


PB87-207981/GAR 743,840 PC A02/MF A01 


PB87-207999/GAR 
Defense | ted Data System (DIDS) Procedures 
Manual. Volume 1 General and Adminetration istration Information. 
Change 3. 
PB87-207999/GAR 
PB87-208005/GAR 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 7. Establish/Maintenance 
Screening Master Address Table. 


Entity — 
PB87- $08005/GAR 743,842 PC AQ2/MF A01 
PB87-208013/GAR 


Detense nme Data System (DIDS) Procedures 
Manual. Volume 2. Multiple Application Procedures. Change 


7. 
PB87-208013/GAR 


743,843 PC AQ2/MF A01 
PB87-208021/GAR 
Defense | 


Integrated System (DIDS) Procedures 
Menuet, Vokete 10. Muliple "Applicasion Freterences/ine 


structions/Tabies and Grids. — 2. 
PB87-208021/GAR 743,844 PC A0S/MF A01 


743,841 PC A03/MF A01 


(DIDS) Procedures 
Decision Rule 


Output and Use. 
PB87-208070/GAR 
PB87-208088/GAR 
of Regional and Site-Specific Volume Estima- 


PBe Soe0es GAR 743,894 PC A0Q2/MF A01 


743,893 PC AQ4/MF A01 


. 1986. 
744,569 PC A07/MF A01 


USDA (United States Department 
Data Base for Suandurd Rotarence Reference, Pua 
PB87-208195/GAR 


PB87-208203/GAR 


542.071 CP Toa 


) Nutrient 
Version, 


Department of Agriculture) Nutrient 
Data Base for — Reference, Full Version "aoe 6 

See? 20e220/GAR DOR22GAR 742,074 CP DOS 
PB87-208237/GAR 


USDA (United States Department of Agriculture) Nutrient 
a) bd pleura Release 5, Supplement 


for Microcomputers). 
7-208237/GAR 


PB87-208245/GAR 
USDA (United States Department of i ) Nutrient 
Data Base for Standard Reference, pSeroated Version, 
Release 6 (for Microcomputers). 
PB87-208245/GAR 
PB87-208385/GAR 
Report on the Status of Chemicals in the Special Review 
Program, Registration Standards Program, and Data Call-in 
PB0T 208385/GAR 743,352 PC A06/MF A01 
PB87-208393/GAR 


742,075 CP DO4 


742,076 CP 


'7-208393/GAR 

PB87-208559/GAR 

Development of Standards for Superconductors, Interim 

Report -December . 

PB87-208559/GAR 744,344 PC A04/MF A01 
PB87-208567/GAR 

Defense integrated Data System (DIDS) Procedures 

Manual. Volume 12. Data Element Dictionary and Glossary 


of Terms/ 3. 
743,846 PC A03/MF A01 


743,343 PC A02/MF A01 


PB87-208567/GAR 
PB87-208591/GAR 
Profiles of Midsouth Nonindustrial Private Forests and 
Owners. 
PB87-208591/GAR 
PB87-208641/GAR 


743,895 PC A03/MF A01 


Oo, 
Nature of the Residue: 
PC A02/MF A01 


Pesticide Assessment 
Evaluation: Residue Chemistry 

Plants (Addendum 3 on * Data Fe 
PB87-208641/GAR 743, 
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PB87-208658/GAR 
28 | to Demonstrate the F ility of a State Con- 

a System (CEMS) Regulatory 
ee 


743,333 PC A03/MF A01 


Detense Data 
Logistics ics Data Tools. Change 
'7-208716/GAR 


5. 
743,847 PC AQ2/MF AO1 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 11. Edit/Validation Criteria. 3. 
PB87-208724/GAR 743,848 PC MF AO1 
PB87-208831/GAR 


Stretford Process Status and R and D Needs. 
PB87-208831/GAR 743,334 PC A14/MF AO01 


PB87-208864/GAR 
(DIDS) Procedures 
Code (DIC) Input/ 


Volume 8. 

ump / te ixed Longe t—-— ¥ 

PB87-208864 ‘ oa ed : A07/MF A01 
PB87- een 

Data Processing Facilities: Guidelines for Earthquake 

PB87- /GAR 741,887 PC A06/MF A01 
PB87-208955/GAR 

eee O heetn penane aaa 

PB87-208955/GAR 743,385 PC A23/MF A01 
PB87-209037/GAR 

Volatile yo oye Hydrocarbon and 

Raleigh, North Carolina during the 1985 Woodsmoke . 

PB87-209037/GAR 743,335 PC AQ2/MF A01 
PB87-209045/GAR 

Health Assessment of Exposure to Developmental Toxi- 

cants, 

PB87-209045/GAR 743,344 PC A02/MF A01 
PB87-209052/GAR 

introduction to SASE: Standards Analysis, Synthesis, and 

P87-209052/GAR 742,615 PC A09/MF A01 
PB87-209169/GAR 

Fish Life-Cycle Toxicity Tests, 

PB87-209169/GAR 743,984 PC A02/MF A01 
PB87-209177/GAR 

—— Evaluation 1~¥ Standard Evaluation Procedure - 

POST-2OSITI/GAR 743,985 PC A02/MF A01 
PB87-209185/GAR 

Detense Data System 

Gane iooee"s Se, Sox 

PB87-209185/GAR 
PB87-209201/GAR 


(DIDS) Procedures 


Search. 
743,850 PC A02/MF A0t 


(DIDS) 


Defense integrated 
Pee? 2 vole ue Mentone ae aot 


PB87-209391/GAR 
PB87-209417/GAR 
Molecular Theory and 


742,798 PC A07/MF A01 


Computer Simulation Studies of Nat- 


742,756 PC A03/MF A01 


Experimental Study of Gas Use to improve the Limestone 
injection Process for SO2 Control on Utility Boilers. 
743,336 PC A0Q4/MF A01 


Defense integrated Data yo (DIDS) Procedures 
uit (0) Formats (arable Le ). Change 7. 
PB87-209458/GAR 852 PC AO7/MF A01 
PB87-209474/GAR 

Sociocultural Coneaen t Small Communities in the 
pete ee I ony Social and Economic Studies 


a ‘echnical Report, Number 121. 
209474/GAR 742,567 PC A14/MF A01 
PB87-209540/GAR 


Locating and Sononee't ing Air Emissions from Sources of Pol- 
yy Biphenyis ). 
'7-209540/GAR 743,337 PC A0S/MF A01 
— 2096 15/GAR 


Baerighet: Rapport fran ett Seminarium Arrangerat 
(Statens vaeg-och Trafikinstitut) och Veglaboratoriet 


om a Seminar Organizes by the VT 
_—— bo pf and the 
para A October in ing). 
PB87-209615/ 742,799 PC E07/MF E01 
PB87-209953/GAR 
omy of Gas Ginter ane Permeation Tube Standard 
Reference Materials issued by the National Bureau of 


Standards. 
PB87-209953/GAR 742,771 


PB87-209961/GAR 
Publications of the National Bureau of Standards, 1986 


743,517 PC A17/MF A01 


PC A11/MF A01 


Computation of 
Flow Factors, and 
Report October 1 


1986, 
PB87-209987/GAR 743,242 PC A0Q2/MF A01 


PB87-210225/GAR 
Wear Due to Printing 
PB87-210225/GAR 

PB87-210266/GAR 


744,214 PC A04/MF A01 


Diftusion-Controlied in a Vortex Fi 
PB87-210266/GAR 742,818 PC A0S/MF A01 
PB87-210332/GAR 

Application Software Prototyping and Fourth Generation 


PBO?-290332/GAR 742,970 PC A04/MF A01 
PB87-210340/GAR 
Electrical Engineering Technical 
Center Programs, to Sep- 
Events a 
743,099 PC A03/MF A01 


Development of Ab-initio Molecular Potentials for Certain 


Alkanes. 

PB87-210530/GAR 742,757 PC A03/MF A01 
PB87-210696/GAR 
Biological Gasification of Renewable Resources. Annual 
Report March 1984-February 1985, 

PB87-210696/GAR 743,243: PC AO7/MF A01 
fone og 


oes Taauee Properties of Fluids in 
Pores. for 1986, 
PB87-211942/GAR 744,239 PC A03/MF A01 
PB87-212304/GAR 


USSR Grain Situtation and Outlook, June 1 
PB87-212304/GAR 742,063 


PB87-212346/GAR 
Survey + em dy A Vendors of External Petroleum Leak Monitoring 


Use with Storage Tanks. 
PB87-212346/GAR 742,819 PC AO7/MF A01 


PB87-212866/GAR 
Effects of -B Radiation on the 


Supplemental Ultraviolet 
Growth and eo Field-Grown 
P887-212866/ 


742,064 PC A02/MF A01 
gr ere 


Emersion in the —~- 244 Forest Fish ‘Rivulus marmora- 
PB67-212980/GAR Meas PC PC A02/MF A01 
PB87-213146/GAR 


Electron-Transfer Reactions in Coal Model Compounds. 

Annual Report January: 1986, 

PB87-213146/GAR 743,190 PC AQ3/MF A01 
PB87-213153/GAR 


Sate Sogee® om tend Sp Speepe Semanae- 
PB87-213153/GAR 043, se" ‘PC AOS/MF A01 
PB87-213393/GAR 

Special Literature Analysis Study: Final Report on Benthic 
Communities in Certain Slope Areas of the South Atlantic 


'7-213393/GAR 744,082 PC A0S/MF A01 
PB87-213690 


PATENT-4 678 342 


PB87-214110/GAR 
interim Procedure to Measure the Thermal Performance of 
Window ym, 
PB87-214110/GAR 742,617 PC A06/MF A01 
PB87-220158/GAR 
ic Defense initiative Demonstration/Validation Pro- 
Beer-220 mae 
'7-220158/GAR 743,853 PC E19/MF E07 
ne ol 


Pe. A02/MF A01 


743,720 Not available NTIS 


Plastics: Molecular Structures and Properties. 
January 1873 Juy, 1967 (Ctaiong trom the Rubber and 
Plastics Research Association 
PB87-863346/GAR 743,601 PC NO1/MF NO1 
PB87-863395/GAR 


Finite Element ers om the INSPEC. norton 
| Banga h, 4 Eaton rom he 
Services for the Physics and 


tabase). 
PB87-863395/GAR 742,576 PC NO1/MF NO1 


PB87-863882/GAR 


Propellers: Properties and 


mics. January 1970-June 1987 (Citations 

1 from the 
py |} ae 
P87. 76/GAR 
PB87-863684/GAR 


Mold Release 
from the U.S Patent B 
PB87-863684/GAR 


744,098 PC NO1/MF NOT 


1970-June 1987 (Citations 
" 743,602 PC NO1/MF NO1 
PB87-863692/GAR 


. January 1970-June 1987 (Citations from 
the U.S. Patent Database). 
PB87-863692/GAR 743,100 PC NO1/MF NOT 


PB87-863700/GAR 
Corrosion of Aluminum and Aluminum Alloys. Janu- 
ary 1 70- ae 1987 (Citations from the Engineering index 
PB87-863700/GAR 743,558 PC NO1/MF NO1 
eae 


Poms Mesuing Dotm, 1970-June 
1987 100? (Ghasone trom Patent 
PB87-863718/GAR 742,577 PC NO1/MF NOt 


PB87-863726/GAR 
Radomes. January 1970-June 1987 (Citations from the U.S. 
Patent Database) 


PB87-863726/GAR 743,049 PC NO1/MF NO1 
PB87-863734/GAR 


ary 1980-June 1987 (Citations from World Surface 

PB87-863734/GAR 743,543 PC NO1/MF NO1 
PB87-863742/GAR 

Fire Resistant Fabrics. January 1975-July 1987 (Citations 

from World Textile Abstracts). 

PB87-863742/GAR 743,561 PC NO1/MF NO1 


PB87-863759/GAR aie 


Effluent Treatment in the Paint and 
ary 1980-July 1987 (Citations from World 
743,426 PC NO1/MF NO1 


PB87-863759/GAR 
PB87-863767/GAR 

Rew my nd Toxicity. January 1970-June 1987 (Cita- 

Pollution Abstracts). 

Pee? -863767/GAR 743,354 PC NO1/MF NO1 
PB87-863775/GAR 

Fabric Softeners for the Laundry. January 1983-July 1987 

ae World Textile Abstracts). 

'7-863775/GAR 743,603 PC NO1/MF NO1 


Fabric Softeners for the 


. January 1970-June 1987 
tations tom he US Patent 


). 
743,604 PC NO1/MF NO1 
PB87-863791/GAR 
July 1985-June 1987 (Cita- 


Printed Circuits: 
tions from the . 
743,056 PC NO1/MF NO1 


PB87-863791 / 
PB87-863809/GAR 
Printed Soldering and Connectors. 1982- 
June 1987 from the Engineering San - Rm 
PB87. 43,057 PC NO1/MF NO1 
PB87-863817/GAR 
ema YAG pe Aluminum Garnet) Lasers. Janu- 
1970-June 1987 (Citations from the NTIS Database). 
7 -863817/GAR 744,271 PC NO1/MF NO1 
PB87-863825/GAR 
Powder. June 1970-June 1987 (Citations from the 


PB87-863825/ 743,524 PC .NO1/MF NOt 
PB87-863833/GAR 


the the INSPEC ermatgn Sevces 


PB87: a 
PB87-863841/GAR 


Sune 1987 tations trom the En 


px ong 
PB87-863841/GAR te Engneerra Pen NOW/ME NO NOt 
PB87-863858/GAR 


tmgtndy TK 
inet 
te Pye end Engneerng 
PB87-863866/GAR 
Coating Testing. January 1975-July 1987 (Cita- 
Wictmation Serndcee for the trys. 


January 1976-July 19 1987 (Citations from 
on Serie the Physics and Engi- 


742,591 PC NO1/MF NO1 


1975-July 
for 


744,272 PC NOT MF NO1 


Adhesion 
tions from the INSPEC: 
743,544 be wor Me NO1 


Plastic Explosive PETN: Penaerethrito! Tetranitrate. January 
1970-June 1987 (Citations from the NTIS ay 
PB87-863874/GAR 744,183 PC NO1/MF NO1 

PB87-863882/GAR 

ROX: 

987 ( 


Plastic 
Pte7-863862/GAR 
October 1, 1987 


. Janu- 
from NTIS Database). 
744,184 PC NO1/MF NO1 


OR-63 





NTIS ORDER/REPORT NUMBER INDEX 


PB87-863890/GAR 
Onganic Sctvent Recovery end Recycting | August 1983-July 
1987 (Citations from the Energy = Base). 
PB87-863890/GAR 43,386 PC NO1/MF NO1 

PB87-863908/GAR 
Fourth Generation Computer Languages: Market Aspects. 

1983-July 1987 (Citations from The Computer Da- 
tabase). 
PB87-863908/GAR 742,971 PC NO1/MF NO1 

PB87-063916/GAR 


987 (Chstone A The 
1 1 

Peer eset 6/GAR 742, 
PB87-863924/GAR 


and Markets. January 
PC NO1/MF NO1 


1987 (Chatone from The Computer Database). ; 

PB87-863924/GAR 742,592 PC NO1/MF NO1 
PB87-863932/GAR 

Shipboard Fires. January 1970-July 1987 (Citations from 

the NTIS Database). 

PB87-863932/GAR 744,099 PC NO1/MF NO1 


Solvent tion. June 1970-July 1987 


Recovery and Reciamati 
from the NTIS Database). 
743,387 PC WNO1/MF NO1 
. January 1970-July 1987 


). 
743,503 PC NO1/MF NO1 


Safety. January 1970-June 1987 
). 
744,557 PC NO1/MF NO1 


Patent Date. 


base). 
PB87-863973/GAR 744,273 PC NO1/MF NO1 


PB87-863981/GAR 
pm a ee pet Fe ogg 1987 (Cita- 
} kT ee lee Database). 

741,888 PC NO1/MF NO1 


paar one irom The Computer Detabase). 
ned (Stators rom The Computer Database). 
742,902 PC NO1/MF NO1 


Networks: Market Jame Je 
from The Computer Data- 


742,903 PC NO1/MF NO1 


gs el 
"res or 
base) 


PB87-864005/GAR 
PBS7-864013/GAR 
Token Ri 
1987 
7 -864013/GAR 
PB87-864021/GAR 
Productivity: Management Aspects. January 
Soub n 10er a ee ee eee 
PB87-864021/GAR 741,923 PC NO1/MF NO1 
PB87-864039/GAR 
Night Vision Devices. January 1970-July 1987 (Citations 
from the NTIS Database). 
743,071 PC NO1/MF NO1 


a See ae 1983- 
from The Computer Database 
742,938 PC NOWME NOt 


PB87-864039/GAR 
2 yes 

Computer V Recognition: Market Aspects. January 

1983-July 1987 7 (Citations from The Computer Database). 
PB87-864047/GAR 742,916 PC NO1/MF NO1 
PB87-864054/GAR 

Random and Pseudorandom Number Generation. January 

eat a 1987 eS from the INSPEC: Information 

— the Physics and Engineering Communities Da- 

PB87-864054/GAR 743,632 PC NO1/MF NO1 
PB87-864062/GAR 

Printed Ciwcuit Solderability: Techniques and Materials. Jan- 

uary ay L (Citations from the INSPEC: -in 

tion —~ the Physics and Engineering Communities 

PB87-864062/GAR 743,058 PC NO1/MF NO1 
PB87-864070/GAR 

Municipal Waste Resource Facilities: Economic 

and institutional Aspects. January 1979-July 1987 (Citations 

from the E Data Base). 

PB87-864070. 743,388 PC NO1/MF NO1 
PB87-864088/GAR 

Green's Functions: Antenna Design Applications. January 

1972-July 1987 (Citations from the international Aerospace 

Abstracts Database). 

PB87-864088/GAR 743,050 PC NO1/MF NO1 
PB87-864096/GAR 


Winding Methods and Equipment. January 1970- 
1987 (Citations from the U.S. Patent Database). 
PC NO1/MF NO1 


'7 -864096/GAR 743,554 
PB87-864104/GAR 


wy June 1970-July 1987 (Citations from 


the NTIS Database 
Pes? -B64104/GAR 743,077 PC .NO1/MF NO1 


PB87-064112/GAR 


Lubricating Oil Analysis for Wear Monitoring. January 1970- 
July 1987 (Citations from the NTIS Database). 


OR-64 VOL. 87, No. 19 


PB87-864112/GAR 
PB87-864120/GAR 


743,513 PC NO1/MF NOT 


. January 1970-July 1987 (Citations 
Database) 


intraoccular Lenses. 
from the U.S. Patent ). 
742,602 PC NO1/MF NOT 


PB87-864120/GAR 
PB87-864138/GAR 
Health Information 
tations from the 
PB87-864138/GAR 
PB87-864146/GAR 
Thermal Batteries. January 1970-July 1987 (Citations from 
the NTIS Database). 
PB87-864146/GAR 743,115 PC NO1/MF NO1 


PB87-864153/GAR 
January 1970-July 1987 (Citations from the 1S Data- 
base). 
PB87-864153/GAR 742,600 PC .NO1/MF NOT 
PB87-864161/GAR 
Adhesion Testing. January 1970-July 1987 (Cita- 
index 


oa 
tions from the + Database). 
PB87-864161/' 743,545 PC NO1/MF NO1 
PB87-864179/GAR 


. December 1970-July 1987 (Ci- 
743,495 PC NO1/MF NO1 


Superiuminescent Diodes and Lasers. January 1975-June 
es Poecinn unt apeansing Comsnotane Dan tion Services for 


Peer sesiroGaRe GAR 


PB87-864187/GAR 


Electromyography: Instrumentation icati of 
Nene Steenahon, Jamumy 1970-June 1987 1 from 
Database). 


the U.S. Patent 
PB87-864187/GAR 743,696 PC NO1/MF NO1 


PB87-864195/GAR 


Database). 
744,274 PC NO1/MF NO1 


and Ti 1 
Adnasion Aeatytis esting. January —~ on 
, 546 NO1/MF NO1 


983-June oer Chations fi? the aieunienes 
June 1 1 ( 

Contents Database). 

PB87-864203/GAR 742,643 PC NO1/MF NO1 
PB87-864211/GAR 

Bone Cement. . Jy 1975-June 1987 (Citations from the 

Rubber Research Association Database} 


and Plastics ). 
PB87-864211/GAR 742,578 PC NO1/MF NO1 
PB87-864229/GAR 


used in the Textile industry. January 


Toxicology of Dyes 
1975-June 1987 (Citations from World Textile Abstracts). 
PB87-864229/GAR 743,812 PC .NO1/MF NO1 
PB87-864237/GAR 
Effiuent Treatment in the Textile Industry: Dyes. January 
1983-June 1987 (Citations from World Textile Abstracts). 
GAR 743,427 PC .NO1/MF NO1 


. January 1975-J 1987 (Citations 
Wiiormation Services tor the the Physics and 


). 
742,659 PC NO1/MF NO1 


Effluent Treatment in the Textile industry: Excluding Dyes. 
January 1983-June 1987 (Citations from World Textile Ab- 


stracts). 
PB87-864252/GAR 743,428 PC NO1/MF NO1 
PB87-864260/GAR 
Shifters. August 1981-June 1987 (Citations from the 


Phase 
NTIS Database). 
PB87-864260/ 743,059 PC .NO1/MF NO1 
PB87-864278/GAR 
Automatic wn = NE 1975-July 
tations from the INSPEC 
ics and 
PB87-864278/ 


PB87-864286/GAR 


Thermal a Bey May 1983-June 1987 (Citations 
from the NTIS ). 
PB87-864286/GAR 743,279 PC NO1/MF NO1 


byt ae 
Electromagnetic Flow Meters. psa 1970- 


June 1987  (otabors from the Te Database). 
PB87-864294/GAR PC NO1/MF NO1 
PB87-864302/GAR 


Intelligent Buildings: Shared Multitenant Telecommunica- 
tions Services. December 1983-July 1987 (Citations from 

The Sah. Database). 

PB87-864302/GAR 742,904 PC NO1/MF NO1 
PB87-864310/GAR 

Relational Database oy Systems: Market As- 

joy 1983-July 1987 (Citations from The Comput- 

er Database). 

PB87-864310/GAR 743,483 PC NO1/MF NO1 
PB87-864328/GAR 


= ine. 


742,912 42910 PC NO1/MF NO1 


1 1987 
Prototyping. January 1983-July 


Computer Software 
(Citations from The ). 
742,972 PC NO1/MF NO1 


7 -864328/GAR 


). 
742,939 PC NO1/MF NO1 


PB87-864344/GAR 
Infrared | ing. January 1970-July 1987 (Citations from 
the U.S. Patent betabase . 
PB87-864344/GAR 744,275 PC NO1/MF NO1 
PB87-864351/GAR 
Natural and Synthetic Rubber Coatings for Steel: Properties 
and Compositions. January 1980-June 1987 (Citations from 
World Surface Abstracts) 
PB87-864351/GAR 
PB87-864369/GAR 


Electroless Plating of Polymeric Substrates. January 1970- 
July 1987 (Citations trom the U.S. Patent Database ). 
PB87-864369/GAR 743,504 PC NO1/MF NO1 


acts). 
743,547 PC NO1/MF NO1 


PB87-906700/GAR 


Flow of Funds Accounts 
PB87-906700/GAR 


PB87-913200/GAR 
FDA (Food and Drug Administration) Surveillance index Up- 


PB87-913200/GAR 
PB87-916904/GAR 

Aircraft Accident Ri 

ign Aviation, Issue 

'7-916904/GAR 
PB87-916905/GAR 

Aircraft Accident - Brief Format, U.S. Civil and For- 


Aviation, issue 3, 1986 Accidents. 
7-916905/GAR 744,559 PC A16/MF A01 


PB87-927911/GAR 


Cumulated Quarterly, 1962-1987. 
742,628 Standing Order 


743,355 Standing Order 


- Brief Format, U.S. Civil and For- 
2, 1986 Accidents. 
744,558 PC A18/MF AO1 


Communist Party of Vietnam. 
PB87-927911/GAR 


PB87-927913/GAR 
Pee 907013/GAR _ 
PB87-928105/GAR 
penny Ra Soviet Officials: National 
PB87-928105/GAR 
PFC/CP-86-19 


RF Heating and Current Drive Experiments on the Alcator C 
and Versator |i Tokamaks. 
744,008 WF A01 


742,517 PC E02 
741,921 PC E02 


741,922 PC E10 


DE87007928/GAR 
PNL-SA-14299 

Inert Anode/Cathode Program: Electrochemical Polarization 

Studies on Cu and Se CoSeaiing Cermet Anodes for the 


i! 

DE87006295/ 743,583 PC A03/MF A01 
PNL-SA-14385 

Experimental Bounds on beta beta -Decay, Cold Dark 

Matter and Solar Axions with an Ultralow Background Ge 

DE87002065/GAR 742,404 PC A02/MF A01 
PNL/SRP-6 146 

Data Report on Radiolysis Tests on PBB1 and 

PBB3 Brines: Salt i } 

DE87007842/GAR 44,038 PC A02/MF A01 
PNL-5957 

Resource Handbook for Low-income Residential Retrofits. 

DE87008857/GAR 742,612 PC A08/MF A01 
PNL-6105 

Seen Senate & De eres 6 ia tant 

= Numerical Modeling Simulations of the Wind Flow over 

a wind 

DE87004634/GAR 743,271 
PNL-6128-VOL.1 

Characterization of Solar Thermal Concepts for Electricity 

Generation: Evaluation. 


Volume 1, Analyses and 
DE87007161/GAR 743,297 PC A10/MF A01 


PPG-1021 


PC A03/MF A01 


. - and Experiments for +1) eg 
DE87007805/GAR 70044,010 BC A99/MF AOI 
PPPL-2408 


Satellite Spectra of Heliurmiike 
DE87008065/GAR 


PPPL-2409 
Rotating Arc Plasma | 
DE87 /GAR 


PPPL-2410 

Spectroscopic Study of |i 

and Heated 

0E87008073/GAR 
PPPL-2411 

Measurement of the Local Particle Diffusion Coefficient in a 

ates Plasma. 

DE87008072/GAR 744,284 PC A03/MF A01 
PPPL-2412 

py Ay lesistive Magnetohydrodynamic Instabilities Ex- 

SS -Trapped Particles in Large-Size Toka- 

0£67008071/GAR 744,283 PC A02/MF A01 
PPPL-2413 

Anisotropic Pressure Tokamak Equilibrium and Stability 

DE87008064/GAR 744,278 PC A03/MF A01 
PPPL-2414 

Plasma Transport in a Compact ignition Tokamak. 


4.279 PC A02/MF A01 


743,052 PC A02/MF A01 


ity Behavior in Neutral-Beam 
744,065 PC A04/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE87008068/GAR 
PPPL-2415 


Simulation of a Compact ignition Tokamak Discharge (CIT- 


a 
7008067 /GAR 744,280 PC AQ3/MF A01 
PPPL-2416 


744,281 PC A03/MF A01 


Current Relaxation Time Scales in Toroidal Plasmas. 

0E87008074/GAR 744,286 PC A03/MF A01 

PPPL-2417 
DE87008069/' 


PPPL-2418 


744,012 PC AQ2/MF A01 


Models for Confinement Properties 
‘Coharia in Tokamaks. 
bes 5070/GAR 744,282 PC A02/MF A01 
PPPL-2423 


a Solution of Three-Dimensional Magnetic Differ- 
DE87007976/GAR 744,426 PC A03/MF A01 


PRM-620141200 


Integrated oe Seow Gre Oe , Volume 5. 
Subsystem. Part ‘Neutral 
"s 1. 


Common Data Model 


Manual. 
AD-A181 706/3/GAR 
PS-620141100 
Integrated Information Support —_ - folume 5. 
Common Data Model Subsystem. Part NOL Nea 
Data merry Processor Product 
Section 3.10.8 through INITRDL. 
AD-A181 ye 743,473 penys sos 
oe Support — § ‘olume 
Model Subsystem. Part NDOL (Neutral 
Sams Deteonon ) Processor Product Spechiceton. 
Section 3.10.8 INI YYWRAP. 
AD-A181 704/8/GAR 742,948 PC A17/MF A01 
| i . Volume 5. 
(Neutral 


743,474 PC A04/MF A01 


AD-A181 705/5/ 
PS-620141212 


742,949 PC A19/MF A01 


Soot Can (SS) 2 NOML (outa 5. 
AL, i —— 


Division Prod 
AD-A181 707/1/GAR 743,475 PC AQ4/MF A01 


PS-620141232 
vw i, * Volume 5. 
Mode! Subsystem. Part NDML Precom- 
Schema NOME (Neutral Data 


; : a 
AD-A181 708/9/ 743,476 ‘A0S/MF A01 


Support System (ISS). Volume 5. 
~ Part 21. NDML (Neutral 
) Precompiler Generate Total 


Request 
AD-A181 709/7/GAR 743,477 PC A04/MF A01 


PUB-155 
! Stress Indicators in Fishes and Their Potential 


743,413 PC A04/MF A01 


of the Intrinsic Ductility in 

ype 
AD-A181 385/6/GAR 743,578 PC A04/MF A01 
PWA-5968-47 


SSS eam Seem te Gaps eee 
tion \ 
N87-23622/ VGAR 742,835 PC A0B/MF A01 


of Radi- 
Report, 


March 
NOrOMgTII/GARY 743,089 PC A0Q2/MF A01 


R/D-4387-R-AN 


Two-Phase Flow. 


Simulation Experiments of i 
AD-A181 760/0/GAR 744,211 PC A06/MF A01 


R/D-4930-EN-01 
power op of HYMO for Operational F: 
AD-A181 437/5/GAR 742,773 PC 
R/D-5196-EN-01 


we yp ice Dynamics in the Marginal ice 
AD-A181 392/2/GAR 743,988 PC 08 ME A01 
R-8610 


/MF AO1 


Implementation of the 
742,011 PC AQ4/MF A01 


Multi-Frequency 
FINDS 
N87-23617/0/GAR 
RADC/ETR-87-0005 
of Rough Surface Scattering on Surface 
Function. 


Height Statistics and Correlation 
AD-A181 621/4/GAR 744,307 PC A02/MF A01 


RADC-TR-87-10-VOL-1 
Proceedings of the Antenna Applications 
in Urbana, Illinois on 17-19 Soteoner te 1986. Volume 1 
AD-A181 536/4/GAR 743,011 PC A16/MF A01 
RADC-TR-87-10-VOL-2 


Proceedings of the Antenna Applications Symposium Held 
in Urbana, lilinois on 17-19 September 1986. Volume 2, 


AD-A181 537/2/GAR 
RADC-TR-87-11 


yw Adder. 
A101 B56/0/GAR 
RAND/N-2380-FMP 
Computerized Sample Selection Procedures for the Survey 
of Military Applicants. 
AD-A181 290/8/GAR 741,890 PC A07/MF A01 
RAND/N-2549-AF 


me Se SS Peepe Wepenente Gate Celution Sem 
Data to identify Candidates for | in Reliability 


and oye 
AD-A181 464/9/ 741,979 PC AQS/MF A01 


RAND/R-3444-USDP 


743,012 PC A15/MF A01 


742,927 PC A04/MF A01 


Military in Goer, 
AD-A181 413/6/GAR 42,568 PC A06/MF A01 


RAND/R-3492-RA 

Cost Analysis of Reserve Force Change: Non Recurring 

Costs and bere red Cost Effects. 

AD-A181 615/6/ 741,878 PC AOS/MF A01 
RAND/R-3504-AF 

sion, 

AD-A181 614/9/GAR 742,515 PC A0S/MF A01 
RAND/R-3513-A 

Army in the Strategic Planning Process: Who Shall Bell the 

Cat (Revision). 

AD-A181 371/6/GAR 743,857 PC A06/MF A01 
RDI-284/45/3 

Accelerations Experienced by Packaged Materiel during 

Fork Lift Truck Handling. 

N87-22989/4/GAR 743,501 PC A07/MF A01 
RE-730 


\ igati of Turbulence Mechanisms in V/STOL 
(oveeh Few See 
A181 265/0/GAR 741,941 PC A04/MF A01 
REF-86-7 
Microstructure Casts during AIWEX (Arctic Internal Wave 


Experiment): A 
AD-A181 764/2/GAR 744,089 PC A19/MF A01 
REPT-1/87 


Electronic Vi Halls. 
POST. 196291/GAR 
REPT-43/ 1986 
Retardation Effect in Fatigue Crack Growth under Station- 
ay Stochastic . 
'7-23999/2/GAR 743,576 PC A03/MF A01 
REPT-57 
Cotiente We later Resources Center Annual Report, July 1, 
982-September 30, 1 
Peer. 201109/GAR 743,976 PC A06/MF A01 
pr oc mote 
Occupancy Vehicle Treatments, ae y~4 Param- 


sts (A Syren) —— “aeeF PCA PC ‘ADO/ME Ao1 
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REPT-87-B-0293 
NBy-24030/6)GAR? . 
REPT-93 
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yd (58)Co Slow-Positron Beam and Applications 
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PB87-199766/GAR 742,618 PC E03/MF E01 
RT/29/85 
Coastal Sea Transport and inter-Modal Competition in 
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AD-A181 oes ORR 


SAIC-85/ 1935 
Ramey 3 Ratan Gaamte Ss Congoae oo the Resi- 
dence Isiands of Enewetak Atoll after Operation "GREEN. 
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N87-24038/8/ 743,934 PC AOT/MF A01 
$C5485.AR 


ne Contracts to Gallium Aluminum Arsenide for High 
AD-AIB1 302/6)GAR PC A02/MF A01 


SCIENTIFIC-1 
T Se @ tae 6 55 ee te 


Base, 
AD-A181 Pes/O/GAR 743,367 PC A03/MF A01 
and to Spacecraft Aur- 


744,478 PC A03/MF A01 


744,311 


oral 

AD-A181 
SCIENTIFIC-2 

pages 2 Se Gosntay Electron Yields in Mod- 


Aoaier a a00/1/GAR 744,477 PC A0Q2/MF A01 
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New Materials for Optical Computations. Phase 1. Feasibili- 
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Passive Cyclic Pitch Wind Turbine: Final Subcontract 

Report. 
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pi fey aaiete ont nate gin Final Sub- 

contract Report, November 1, 1985. 

DE87001139/GAR 743,267 PC A04/MF A01 
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TVA/ONRED/LER-87/10 
Directory of Biomass installations in 13 Southeastern 


0DE87007873/GAR 743,306 PC A24/MF A01 
TVA/ONRED/WRF-87/4 


Research and Development of ~~ Ney 

DE87900618/GAR "Roar hot 
TVA/ONRED/WRF-87/5 

Assessment of Fish Passage Technology Applicable to 

John Sevier Detention Dam. 

DE87900617/GAR 742,782 PC A02/MF A01 
TVA/ONRED/WRF-87/6 

Paradise Steam Soe Se, Plant, Ashpond Toxicity Biomoni- 

Destooos e/Gan 9/GAR on 743,379 PC AOQ2/MF A01 
TVA/OP/CEM-87/53 


Statistical 
Tennessee Vi 
DE87900616/GAR 


TVA/OP/EDT-87/17 
Test and Evaluation of the Technical University of Aachen 
Range Prediction Device for Electrical Vehicles: Final 
79006 15/GAR 744,547 
ba eens 


Th 743,123 MF A01 


TVA/OP/OPS-87/2 

the Use of Digital Fault Recorders for the Small 
DE87900611/GAR 743,134 PC AQ2/MF A01 
TVA/PE/PE/INFO-86/ 18-V.2 
$e Deve Caen Sees: Yeon 8, Financial and 
Statistical and Cooperative Distributors 


Of TVA Power, Flacal ¥ ear Ending June 30, 1986. 
0E87900620/GAR 743,122 PC A04 


; The 1986 Farm Energy Survey of the 
742,052 WF AO1 


MF A01 


UAG-R-308 
Geothermal Energy Resource Investigations at Mt. Spurr, 
DE87005944/GAR 743,244 PC A06/MF A01 
UAH-RR-511 
Electric and Gas Rates and Fuel Oil Prices in 18 Repre- 


sentative U.S. Cities, 1985. 
PB87-207072/GAR 743,150 PC A12/MF A01 
UBUFFALO/DC/87/TR-38 


Quantum Adsorption for an inverse Quadratic Potential. 
AD-A181 696/6/GAR 742,709 PC A02/MF A01 


UBUFFALO/DC/87/TR-40 
Fluorescence at a Surface. 
AD-A181 859/0/GAR 

UCB/ERL-M86/59 


AD-A181 MI HOIGAR 


UCB/ERL-M-86/94 
-- vt - _tgeieaaaaatea carina ase 


e87008194/GAR 744,289 PC A02/MF A01 
UCB/ERL-M-87/14 


Cmmee Simulation of Bounded 
DES 193/GAR 


Plasma — 
744,268 A03/MF A01 
UCID-20907 


White Paper on Nanocomposites as Harmonic Generation 

DE87008337/GAR 744,264 PC A03/MF A01 
UCID-20951 

Preliminary Test Pian for an Underground Coal Gasification 


Se eh 
743,176 PC A03/MF A01 
UCID-20977 


patent Evaluation and Contro! of Materials with Un- 
743,807 PC A02/MF A01 


742,720 PC A03/MF A01 


POSTGRES Using Procedures. 
743,488 PC A02/MF A01 


DE87008339/GAR 
UCID-21012 


DEs7007519/GAR 


Modeling of NTS Microwave Tower. 
744,022 PC A02/MF A01 


around the 
GR A185, October 1986) by Tihiro Ohkawa. 
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NTIS ORDER/REPORT NUMBER INDEX 


0E87008341/GAR 
UCID-21034 


Use of T: 
ODEs 


aunend-taet 


Tectratogy FN Brogress Report. Mo 


DE8700 744,010 
UCRL-TRANS- 12169 
ic Determination of Organic Sulfur Using 


Potentiometric 
een eames oo tae 
0E87007762 


742,651 PC A02/MF A01 
UCRL-TRANS- 12171 


744,015 PC A02/MF A01 


pena te ee ae 
vt 743,864 PC AQ2/MF A01 


for Fusion Nuclear 
and FINESSE. 
A99/MF A01 


DesroorreGan 
UCRL- 1534 1-82-84 

Growth of KH sub 2 PO sub 4 Crystals at Constant Tem- 

perature and ; Final Report, 20 August 

1982-30 1984. 

0E87008167/GAR 744,328 PC A03/MF A01 
UCRL-15712 


Desy008 164/GAR sy 


744,261 PC A02/MF A01 
UCRL-15728 


pa | for the Analysis of Carbonate and in 
Solid thnk ~A ad 


DE87006692/GAR 742,647 WF AO1 
UCRL-15829 


Metnine* 2670 PC A02/MF A01 


Investigation of ae an 
Free Laser Glass: Fi een” 
0DE87008160/GAR 
UCRL-15860-V.2 
Contaminant Ti 
Nuclear 
DE87006684/ 
UCRL-15878 
GSGG (Gadolinium Scandium Gallium Garnet) Crys- 
1 es Development: Final Report, 1 October 1985-30 
November 1986. 
DE87008165/GAR 744,262 PC A04/MF A01 
UCRL-15879 


Technical Report of Biota, FEL Site 1, Lawrence Livermore 


National Cryer" Final 
DE87006724/ 743,429 WF A01 
UCRL-15884 


Validation Tests of the DIODE2D Code. 
DE87007060/GAR 


UCRL-15891 
GSGG Edge Cladding Development: Final Technical 


0E87008163/GAR 744,260 PC A02/MF A01 


UCRL-15895 
Research and a e of the Pumping Effi- 
744,258 PC A02/MF A01 


ciency of Phacgvate Laser 
DE87008161/ 


UCRL-15896-REV. 

Low Loss Laser Glass: Final Report. 

0DE87008162/GAR 744,259 PC A02/MF A01 
UCRL- 15899 

Potential for Reducing the Cost of a Heavy lon Accelerator 

for ICF: Final Report. 

0E87008460/GAR 744,018 PC AQ3/MF A01 
UCRL-15900 


for Melting of Inclusion 
744,257 PC AQ2/MF A01 


oy. Progress Report, 1 September 1068. 


743,358 PC A0Q4/MF A01 


" 743,087 MF A01 


74 vaseraaguat 1 108 
291 Pea A03/MF A01 
po needy ed 
87006588/GAR 


743,987 PC A02/MF A01 
UCRL-90400 


Some LLNL (Lawrence Livermore 
on the CRAY X-MP/24. 
7008 145/GAR 
UCRL-90627 


Role of Cavitons in 
for the Period 
DE87008485/ 
UCRL-53771 


National Laboratory) Ex- 
742,962 PC A02 
Concentration Quenching in 
DE87008146/GAR 
UCRL-91677— 


Nd-Doped Glasses. 
744,256 PC AOQ2/MF A01 


sarees Teaeiine of Go hiuense of Ustenter 
ube Ignition 


Structure on Shock T Lay 
DE87008137/GAR 742,746 PC AOQ2/MF A01 


UCRL-91913 
Time Resolved Emittance Measurements with a Freely Ex- 


_ Besrabrosr/ean =” 744,404 PC A02 


= RR A 


Ree, Complex 
7008 159/GAR 744,023 PC AO3 
UCRL-932863 


Nova vou ’ 
DE87008157/GAR 
poor 


744,014 PC AQ2/MF A01 


A Macintosh UNIX Window Interface. 
0e87008152/GAR 


UCRL-94113 


Three Dimensional Graphics in the Statistical Analysis of 
Scientific Data. 


742,963 PC A02 


OR-68 VOL. 87, No. 19 


DE87008151/GAR 
UCRL-94614 

Gaaiente Water Quality: 

7007332/GAR 

UCRL-95133 

Livermore Risk Analysis Methodology: A Quantitative Ap- 

proach to Management of the Risk Associated with the Op- 

eration of information 

0E87006828/GAR 743,481 PC A02/MF A01 


742,572 PC A02 


Health and Economic impacts. 
743,391 PC A02/MF AO1 


ae, Sapeee ang Sanceaast & Gee. 
Sioa 


744,045 PC AQ2/MF A01 
UCRL-95555 


nena? Cave ter Ae. 
}7006820/GAR 
UCRL-95580 


coms eae 


743,313 PC A02/MF A01 
UCRL-95660 


iene Ki 
Semeetane of Measuring Kerogen Pyrolysis 


Des7008425/ 743,958 PC A03/MF A01 
UCRL-95861 


oa of Non-Consolidated HMX Beds. 
DE87007445/GAR 742,882 PC A02/MF A01 
UCRL-95914 


Detection of CO sub 2 -induced Climate 
DE87006085/GAR 743, 


UCRL-95941 
inelastic Properties of ice |/sub H/ at Low Temperatures 
Deevobrssa/GAR 742,255 PC A02 

UCRL-96074 
Scattering from an Eneiooke @ geen one 


_ Sesraarane/Gan cone Ones 


bye in Near-Threshoid 
ances, “White-Lines” and Other E: 
De87008208/GAR 
UCRL-96163 
ee On® of wrens Cian & 6 ee 
Dee700esTT/GAR 742,726 PC A03/MF A01 
UCRL-96245 
Current Capabilities and Clinical Applications of Image Cy- 
DE87007335/GAR 743,687 PC A02/MF A01 
UCRL-96256 
Thermal Fracture in Selected Nonlinear 
DE87008213/GAR 
UCRL-96363 
Shock Strength Versus Range from Underwater Nuclear 
14/GAR 743,865 PC A03/MF A01 
UCRL-96404 
yy a & Oxidation at Low and Intermediate Temperatures: 
Detailed Chemical Kinetic 


Oe87007440/GAR 42,733 PC A03/MF A01 
UCRL-96502 


744,181 PC A02 


15 PC A02 


a Circular 
MF A01 


Foe ag Reson- 
744,427 14ag? PC A02/MF A01 


Optical Materials. 
744,263 PC A02/MF A01 


Studies of the Initial Adsorption and Growth 


on Ge(111). 
bee '70/GAR 744,332 PC A02/MF A01 


UDR-TR-86-131 
Fast hoe Development for Large-Eddy Simulation of 
Turbulence. 


Circular-Jet 
AD-A181 429/2/GAR 741,943 PC A02/MF A01 
UES-790-R-01-FR 


Component Breakout Model. 

AD-A181 605/7/GAR 743,829 PC A08/MF A01 
UES-790-R-02-OM 

Computer Mode! Operator's Manual. 


Component Breakout 
AD-A181 604/0/GAR 743,828 PC A03/MF A01 
UM-620141001 


Integrated 


Information Support Ne arly =. Volume 5. 
Common Data Model Subsystem. Part 1. CDM (Common 
Data Model) s Manual. 
AD-A181 577/8/GAR 
UMTA-MI-11-0009-87-3 

Failure Detection in Bus Engine 


741,870 PC A14/MF A01 


Components. 
}7-205704/GAR 742,856 PC AQS/MF A01 


pee a 


‘ailure Detection in Bus Engine Components. 
7 - BOSTOA/GAR 742,856 PC A0S/MF A01 


USAAEFA-81-01-6 

Supt Comensttinn Basturtion of 5. Army Helicopters. Part 

6. Performance Evaluation. 

AD-A181 645/3/GAR PC A10/MF AO1 
USAARL-87-2 

Controlling impulse Noise Hazards: ge Model for 

yo wre op bye oe Cottey en 

AD-A /0/GAR 743, "8 “PC A02/MF A01 
USAARL-87-4 


Medicine Expert System (CEMES) 
pn a 


741, 981 


AD-A181 391/4/GAR 


USAFETAC/DS-87/024 


Thule AB, GL. Revised Uniform Summary of Surface 
Weather Observations (RUSSWO). Parts A-F. 
AD-A181 486/2/GAR 742,467 WF AO1 


USAFETAC/DS-87/025 


——- ANGB, MI. Revised Uniform of Surface 
ther Observations (RUSSWO). Parts A-F. 
AD-AtSI 484/7/GAR 


742,465 MF A01 
USAFETAC/DS-87/026 


Laughlin AFB, Texas. Revised Uniformed Summary of Sur- 
face Weather Observations (RUSSWO). Parts A-F. 
AD-A181 483/9/GAR 742,464 WF A01 


USAFETAC/DS-87/027 


Dow AFB, , ME. Revised Uniform Summary of Sur- 
face Weather ions (RUSSWO). Parts A-F. 
AD-A181 485/4/GAR 742,466 WF A01 


USAFOEHL-87-062EQ0159EEF 
Wastewater Characterization Survey, Plattsburgh AFB, New 
Y 


ori. 
AD-A181 346/8/GAR 743,369 PC AOS/MF A01 
USAFOEHL-87-064E Q0688EEF 
Wastewater Characterization and Hazardous Waste Survey, 


AFB, Hawaii. 
AD-A181 345/0/GAR 743,368 PC A0S/MF A01 
USAFSAM-JA-86-8 
+ Gz-induced Loss of Consciousness: A Case for Training 


Exposure to U! " 

AD-A181 432/6/GAR 743,784 PC A02/MF A01 
USAFSAM-TP-86-5 

Chemical Defense Collective Protection Technology. 

Volume 2. Effects of Airlock Airflow Pattern, Clothing, and 

Exposure Concentration on Vapor Transport. 

AD-A181 305/4/GAR 743,746 PC A03/MF A01 


USAFSAM-TR-85-99 


aoe Saas Seaman  Ceienste Brae Aaebty 
tered Singly and in 
AD-A181 549/7/GAR 

USAMRICD-TR-87-05 
Effects of Diazepam and Atropine Sulfate on Soman-in- 
duced Convulsions and Elevation of Brain Acetyicholine 
and Choline Concentrations. 
AD-A181 409/4/GAR 

USAMRICD-TR-87-06 


Seated Coangne & Ghetneminenn Aaity ont Geman 


Toxicity in the Rat. 
AD-A181 288/2/GAR 743,794 PC A02/MF A01 
USARIEM-T-5/84 


Rela' af Bet gee ces 


during a 5- Combat Scenario. 
AD-A181 444/1/GAR 743,786 PC A03/MF A01 
USARIEM-T-15-87 


OPERATION EVEREST Il: Effects of a Simulated Ascent to 


29,000 Feet on Nutrition and ete Composition. 
AD-A181 855/8/GAR 43,788 PC AO7/MF AO1 


USDA/AIB-514 


Paying for Marketwide Service in Fluid Milk Markets. 
PB87-190864/GAR 742,053 PC A02/MF A01 


USDA/AIB-518 


743,667 PC A04/MF A01 


743,724 PC A02/MF A01 


743,723 PC A02/MF A01 


° 
PB87-201539/GAR 
USDA/DF/DK-87/009 
USDA (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Full Version, Release 6 
(for Microcomputers). 
PB87-208229/GAR 742,074 CP DOS 
USDA/DF/DK-87/010 
USDA (United States Department of 
Data Base for Standard Reference, 
Release 6 (for Microcomputers). 
PB87-208245/GAR 
USDA/DF/DK-87/011 
USDA (United States 


Department of Agriculture) Nutrient 
a eee 


Microcomputers) 
PB87-208237/GAR 
USDA/DF/MT-87/005 


Continuing Survey of Food Intakes by Individuals (CSFIl): 
One Day's Food Intake Data for Low income Women and 
Their Children 1-5 Years of Age, 1985. 

PB87-197158/GAR 


USDA/DF/MT-87/006 
Continuing Survey of Food Intakes by Individuals (CSFil): 
One r +4 Food Intake Data for Men 19-50 Years of Age, 


1985-1 
PB87-197141/GAR 743,710 CP T03 
USDA/DF/MT-87/007 


USDA (United States Department of 
Data Base for Standard Reference, Full Version, Release 6. 
PB87-208195/GAR 542.071 CP To2 


USDA/DF/MT-87/008 


USDA (United States Department of hones Nutrient 
Data Base for Standard Reference, Release 5, Supplement. 
PB87-208203/GAR 742, 072 CP To2 


742,056 PC A02/MF A01 


e) Nutrient 
ited Version, 


742,076 CP DO3 


742,075 CP DO4 
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ae nen 


‘Standard Heterence, Abbreviated. Version. 


742,073 CP T02 


ten te for Standard 

Release 6. 

PB87-208211/GAR 
USGS/G-852-04 


Land Application of 


sources Conservation 
PB87-205746/GAR 
USGS/G-874-04 


Poe? 2021 ican 


in Water Resource wk 
743,977 PC A04/MF 
USGS/G-898-02 


poerso2eseGaR vente PC A0S/MF A01 
USGS/GD-86/007 


Coastline and Border of Costa Rica. 
'7-193652/GAR 743,880 CP T02 


Effluent for Missouri Water Re- 
Control, 
743,421 PC A03/MF A01 


743,881 CP T02 


Resources ay Mee | Water Year 1986. Volume 
1B. Florida Ground Water. 
PB87-202123/GAR 743,411 PC A10/MF A01 
USGS/WRD/HD-87/219 
Water oy ee Water Year 1986. Volume 
1B. Northeast Water. 
PB87-202123/GAR 743,411 PC A10/MF A01 
UVA/525644/MS87/102 
4 of po ne 


AD 181 a21/8/GaR Seong 579 tS a 


VA/IB-18-3 


for Diagnosis and Ti 


Dementia: Guidelines reatment. 
PB87-205068/GAR 743,680 PC A04/MF A01 


/MF E01 


‘mosphere Groulaon to 


742,433 MF AO1 


742,799 PC 
WCP-121 


pT hee 


Ner2s0su GAR 
WES/IR/R-87-1 
Guidelines for De- 


AD-AI8t SoR/O/GAR “ 2 


744,563 PC A03/MF A01 
WES/MP/EL-86-12 


Water Quality Studies: Richard B. Russell and Clarks Hill 
AD-A181 412/8/GAR 743,389 PC A10/MF A01 
WES/MP/GL-87-5 
Concepts Nondestructive Struc- 
tural Evaluation and Pavement Condition Index. 
AD-A181 373/2/GAR 742,794 PC A03/MF A01 
WES/MP/HL-86-1-3 
Alcatraz Disposal Site 
co Bay-Alcatraz 
AD-A181 837/6/GAR 
WES/TR/E-87-3 
Emronmentas & Water Quality Operational Studies: im- 
of Hydropower Release Dissolved Oxygen with 


743,116 PC A06/MF A01 


Report 3. San Francis- 
743,373 PC A06/MF A01 


urbine Vi 

AD-A181 372/4/GAR 
WES/TR/E-87-5 

bay Horizontal, and Die! Distribution of invertebrate 


Drift in the Lower 
AD-A181 439/1/GAR 743,813 PC A03/MF A01 


WES/TR/EL-62/4 
ments of Coastal Fishes and Invertebrates, North Atlantic, 


South Atlantic, South Florida, Gulf of Mexico, 
Pacific Southwest and Northwest. 
AD-A181 578/6/GAR 744,061 PC AQ3/MF A01 


ments of Coastal Fishes and Invertebrates (South Florida) - 
Sates 587/7/GAR 744,070 PC A03/MF A01 
WES/TR/EL-82-4.51 


Species Profiles: Life Histories and Environmental Require- 
Ss Se ee 


Drum. 
AD-A181 585/1/GAR 744,068 PC A02/MF A01 
Profiles: Life Histories and Environmental 
pa med | Require- 
Flounders. 
744,071 PC AQ3/MF A01 


744,066 PC AQ2/MF A01 


Lobster. 
181 586/9/GAR 744,069 PC A03/MF A01 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and invertebrates (Pacific North- 
pve Steeihead Trout. 

181 589/3/GAR 744,072 PC A03/MF A01 
Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


744,073 PC AQ3/MF A01 


Require- 
(Mid-Atlantic) - 
744,076 PC AQ3/MF A01 


744,074 PC A02/MF A01 


Maximum Theoretical Specific Gravity of Bituminous Paving 
AD-A181 599/2/GAR 742,790 PC A03/MF A01 
WES/TR/ITL-87-1 


Recommendations: Load-Transfer Criteria for Piles in Clay. 
AD-A181 713/9/GAR 742,777 PC A0S/MF A01 


YALEU/DCS/RR-544 
WES/TR/ITL-87-2 


Computer-Aided Structural (CASE) Project: A 
Case Project Study of pw Ay ay Bo of Concrete 
Flat Slabs. 
AD-A181 712/1/GAR 742,791 PC AQ4/MF AO1 
WES/TR/ITL-87-3 
Evaluation of the P-Level Finite-Element wy” ‘FIESTA’. 
AD-A181 511/7/GAR 742,774 A12/MF A01 
WES/TR/SL-86-46 
Looting Rae Rate Effects on the One-Dimensional Compress- 
pov bly Saturated 
181 388/0/' 742,801 PC A16/MF A01 


pa Induced 

AD-A181 616/4/GAR 
WHOI-85-34 

Cenozoic Geology of the Continental Slope and Rise Off 

Western Nova Scotia. 

PB87-200135/GAR 744,117 PC A0S/MF A01 
WJE-841207-F 


742,775 PC A04/MF A01 


742,798 PC A07/MF A01 


Se SE Bie em ame 
the Alpine (ALPEX). Volume 2. 


N87-23068/6/GAR 742,447 WF A01 


WMO-TD-138 
Sancaphane Cecetaion to 


es heater ee 
742,433 WF AO1 


42,696 MF Ot 


Nev-22034/8/GAR 
WORLD BANK/DP-5 

Action. 

742,560 WF A01 


Public pate Aeneten Glee es 
PBST. 204050/GAR 


Safe Motherhood initiative: Proposals for 
PB87-204046/GAR 


WP-26-86-87 
Method for the Uncapacitated Facility Location 
AD-A181 661/0/GAR 743,505 PC AQ3/MF A01 
WP-27-86-87 
Forward Algorithm for the Capacitated Lot Size Model with 
AD-A181 660/2/GAR 741,869 PC A03/MF A01 
WR-86-21 
Assessment for Military Aircraft Train- 
po hy Tce 1 2 
181 278/3/GAR 743,345 PC AQ3/MF A01 
WRRI-205 
Wastewater from the In- 
and Nitrification in Labo- 


743,422 PC A04/MF A01 


Preliminary Studies 
tensive Culture of Channel 


Valencia Peanuts for Salt Toler- 
Utilization. 
742,061 PC A02/MF A01 
Guide to Water Records of New Mexico, 1897-1983. 
PB87-205316/GAR 743,979 PC A07/MF A01 


WRRI-209 
Criteria for the identification of Potential Sites for Irrigation 


with Saline Waters in New 
742,059 PC A05/MF A01 


Cupeten of Viste Sanity ip Go Loum Mie Guam, 
Gila-San Francisco and Mimbres 


Basins to 2005. 
PB87-201042/GAR 743,974 PC AQS/MF A01 
YALEU/DCS/RR-540 


Processor for Two-Dimensional Symmetric Eigenvalue and 


Singular Value 
AD-A181 S12/3/GAR 742,922 PC A02/MF A01 
YALEU/DCS/RR-542 

Systolic Array for Factorial Data Analysis. 


1. Matrix 
AD-A181 611/5/GAR 743,615 PC A02/MF A01 


YALEU/DCS/RR-544 
Transformation of Broadcasting mae 
AD-A181 w.« 742,945 A03/MF A01 
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Call (703) 487-4650 (See reverse side for RUSH and EXPRESS ordering options) 


* HANDLING FEE: A handling fee is required for each order except for Express, Rush, Subscription, or Pickup orders. 


* SHIPPING: U.S.: Printed reports and microfiche copies are shipped First Class Mail or equivalent. 
FOREIGN: Regular service: Printed reports and microfiche copies are shipped surface mail. 
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23. 


All magnetic tapes are sent air mail or equivalent Subtotal 
service to both U.S. and foreign addresses. 





ENTER this amount on the > 
other side of this form. 


SPECIAL RUSH and EXPRESS RUSH SERVICE: Orders are processed within 24 hours and sent First Class 
ORDERING OPTIONS or equivalent. ; 
+ Pick up at NTIS - $7.50 per item 
Telephone: (800) 336-4700 + Delivery to U.S. addresses - $10 per item 
in Virginia call EXPRESS SERVICE (U.S. Addresses Only): Orders are processed within 24 
(703) 487-4700 hours AND delivered by overnight courier for an additional $20 per item . 





Foreign NTIS Cooperating Organizations 


NTIS is represented in many countries around the world by local organizations. These representatives ensure NTIS clients in those countries 
of fast and efficient service when transacting business with NTIS. They offer the convenience of accepting payment in local currencies and, any 
order-related problem can also be resolved by them. These representatives may also serve as an additional channel for non-U.S. information 


acquisitions. 


NTIS clients in the countries listed below should direct all orders and inquiries to these representatives. 


Suminisiros Asociados S.A 
Attn: Mr. Daniel B. Koretzky 
Beigrano 321 

1642 - San Isidro, 

Buenos Aires, ARGENTINA 
PHONE: 743-2820 


AUSTRALIA 

INFO-LINE 

Overseas Document Delivery 
G.P.0. Box 506 

Sydney 2001 AUSTRALIA 
PHONE: 282-1614 


Caribbean Development Bank 
Attn: Dr. Jeffrey Dellimore 
P.O. Box 408 


wi 
PHONE: 426-1152 


Dweccion General de Normas 
y Tecnologia (DGNT) 

Attn: Mr. Carlos Garvizu 

Casilla Postal 4430 

La Paz, BOLIVIA 

PHONE: 37-20-47, 37-73-09 


The Botswana Technology 
Centre 

Attn: Mr. Bart Aarsse 

Private Bag 0082 

Gaborone, BOTSWANA 

PHONE: 41-61/2/3 


BRAZIL 

PTI Lida 

Attn: Mr. Pierre Grossmann 
R. Peixoto Gomide, 209 
01409 Sao Paulo - SP 
BRAZIL 


PHONE: 257-1640, 258-8442 


RWK Lida 

Comercio de Equipamentos 
Eletronicos 
e de Comunicacoes 

Ave. Rio Branco 245 gr. 1003 

CEP 20040 Rio de Janeiro 

R.J. BRAZIL 

PHONE: 220-8549. 220-3749 


Micromedia Limited 
165 Hotel de Ville 
Place du Portage ll 
Hull, Quebec, CANADA 
PHONE: 770-9928 


CHILE 


INTEC/CHILE 

Attn: Ms. Margarita Barraza C 
Casilla 19002 

Santiago- 19, CHILE 

PHONE: 228-2083 


PEOPLE'S REPUBLIC OF 
CHINA 


institute of Scientific & Technical 
information of China (ISTIC) 

Attn: Mr. Wang Xiaochu 

P.O. Box 640 

Beijing, PEOPLE'S REPUBLIC OF 
CHINA 


PHONE: 46-47-46 


COLCIENCIAS 
Division de Biblioteca y 
Documentacion 


Atin: Mrs. Isabel Forero de 
Moreno 
Aereo 051 580 
ta, D.E.. COLOMBIA 
274-0660, 274-0004 


ENLACE Lida 
Attn: Dr. Octavio Rojas 
Apartado Aereo 34270 


—. D.E., COLOMBIA 
258-5573 


Revistas Tecnicas, Lida. 

Attn: Maria Eugenia de 
Restrepo 

Apartado Aereo 52621 

Medellin, COLOMBIA 

PHONE: 230-4948 


Instituto Tecnologico de Costa 
Rica (ITCR) 
Centro de informacion 
Tec 
Attn: Ms. Roxana Taylor 
Apartado 159 
7050 Cartago, COSTA RICA 
PHONE: 51-63-43,51-53-33 
x2262 


CYPRUS 


Middie East Marketing Research 
Bureau (MEMRB) 

Attn. Mr. Charles Glover 

P.O. Box 2098 

Nicosia, CYPRUS 

PHONE: 311333 


DOMINICAN REPUBLIC 

INDOTEC 

Attn: Mr. William Calderon 

Apartado Postal 329-2 

Santo Domingo, DOMINICAN 
REPUBLIC 


PHONE: 566-8121 thru 8129 
ECUADOR 
CENDES 
Altn: Mr. Marco Ibarra 
5833 


Apartado 
Guayaquil, ECUADOR 
PHONE: 307-628 y 308-500 


Escuela Politecnica Nacional 
Inst. de Investigaciones Tec 
Centro de informacion Tecnica 
Attn: Mr. Jaime Velasquez 
Apartado 2759 

Quito, ECUADOR 

PHONE: 554-302, 541-794 


PRINEMCO, Cia, Lida 

Attn: Mr. Edgar Recalde 
Casilla 849-A 

Quito, ECUADOR 

PHONE: 233-031, 545-115 


EGYPT 


Arab Proyect Management Con- 
sultants (APROMAC) 

P.O. Box 2761 

Cairo, EGYPT 

PHONE: 920095, 762671 


Egyptian Marketing Services 
Bureau 

Attn: Ms. Randa Kronfli 

26. Mohamed Ghoneim Street 

Heliopolis, Cairo EGYPT 

PHONE: 669942 


EL SALVADOR 


CENAP 

Attn: Director 

13 Calle Oriente 124 

San Salvador, EL SALVADOR 
PHONE: 22-30-64, 22-77-09 


Technical Research Center of 
Finland 

Technical information Service 

Attn: Mr. Saul Laitinen, Director 

Vuorimehentie 5 

02150 ESPOO 15, FINLAND 

PHONE: 90 456 


World Data 

Attn: Mr. Boris Prassoloff 
BP 68 

75060 Paris CEDEX 02 
FRANCE 

PHONE 508-8566 


INTECAP 

Servicio de Informacion y 
Documentacion 

Attn: Mr. Gustavo Chang 

Apartado 2568 

Guatemala, GUATEMALA 

PHONE: 313-530, 313-380 


GUYANA 


University of Guyana Library 
Attn: Ms. Yvonne Stephenson 
P.O. Box 10 1110 
Georgetoon, GUYANA 

PHONE 54-841 


Office National de Technologie 
Attn: Mr. Gilbert Duperval 
Boite Postale 15536 
Petion-Ville, HAIT! 

PHONE: 7-1717, 7-0972 


Universidad Nacional Autonoma 
de Honduras (UNAH) 

Centro de info. industrial 

Attn. Ms. Patricia Duron 

Tegucigaipa, D.C. HONDURAS 

PHONE: 32-55-57 


Aled Publishers Private Lid 
Attn. NTIS Division 

751 Mount Ad 

Madras 600002. INDIA 
PHONE 81844, 85629. 88011 


Constellate Consultants (P) Lid 
Attn’ Mr. Kapil Chandra 

505 Vishal Bhavan 

95 Nehru Place 

New Delhi 110019 INDIA 
PHONE 647015. 645034 


Higginbothams Lid 

Attn: Mr. V. Krishnamurthi 
NTIS Division 

814 Anna Sala 

Madras, 600002 INDIA 
PHONE: 811-841 


Pusat Dokumentas: dan 
intormas: limiah 
(PDt) 
Attn. Mrs Moers: Soetarti 
J Jenderal Gatot Subroto 
P.O. Box 3065/Jkt 
Jakarta, INDONESIA 
PHONE: 583-465/6 


National Center of Scientific and 
Technological information 
(COSTI) 

P.O. Box 20125 

84, Hachashmonaim St 

Tel Aviv 61200 ISRAEL 

PHONE: 29-77-81 


ITALY 


Diffusione Edizion: Angio- 
Americane 

(DEA) 

Librene internazionale 

Via Lima 28 

00198 Roma, ITALY 

PHONE: 86144 1/2/3/4 


JAMAICA, WI. 


Scientific Research Council 
Attn: NTIS Section 

P.O. Box 350 

Kingston 6, JAMAICA, W.| 
PHONE: 927-1771/4 


JAPAN 


Mitsubish Research institute inc 
(MRI) 

Attn: NTIS Manager 

Time & Life Building 

3-6 Otemachi 2-chome 
Chiyoda-ku 

Tokyo 100, JAPAN 

PHONE: 270-9211 


Jordan Center for Marketing 
Research and Surveys 

P.O. Box 3143 

Jabal Amman, JORDAN 

PHONE: 652-953 


Royal Scientific Society 
Attn: Ms. Samar Rabad 
P.O. Box 925819 
Amman, JORDAN 
PHONE: 844701/9 


Korea institute for Economics 

and Technology (K.1.E.T.) 
Attn: Mr. Youngsie Lee 
information Resources Div 
P.O. Box 205 


MEXICO 

INFOTEC 

Attn: Ms. Guadalupe Carrion 
Apartado 19-194 

Col. MIXCOAC - Benito Juarez 
03910 Mexico, D.F. MEXICO 
PHONE: 559-52-11 


MEMRB. 

Attn: Ms. Naima Tahane 
2, Rue Moliere Racine 
Casablanca, MOROCCO 
PHONE: 367-909 


Centre National de Documen- 
tation (CND) 

Altn: Mr. Battiwa Lekbir 

BP. 826, Haut Agdal 

Rabat, MOROCCO 

PHONE: 74944, 73131 


NEPAL 


Research Centre for Applied 
Science and Technology 

Tribhuvan University 

Attn. Mr Purna Amatya 

Kirtipur, Kathmandu, NEPAL 

PHONE: 14303, 13277 Ext. 69 


R. Hill and Son 

Attn: Mr William K. Stone 
ideal House 

Eden Street, New Market 
Auckland 1, NEW ZEALAND 
PHONE: 548-119 


Federal institute of industrial 
Research (FRO) Oshodi 

Attn: Mr. RO 

Office of the Research Director 

Private Mail Bag 21023 Ikeja 

Lagos State, NIGERIA 

PHONE: 962-295/7 


~~ en 

(GTA) 

Attn: Ms. Glenda Bonamico 
8046 

Panama 7, PANAMA 

PHONE: 61-73-53 


PARAGUAY 


Instituto Nacional de Tecnologia 
Normalizacion 

Attn: Dr. Jose Martino 

Casilla de Correo 967 

Asuncion, PARAGUAY 

PHONE: 290-160, 290-266 


Servico, S.A 

Attn: Mr. Manuel Palacios 
Apartado Postal 4902 
Lima 100, PERU 

PHONE: 511-070 


CONCYTEC/CENDICYT 
Biblioteca 

Attn: Mr. Marco Aurelio Zevalios 
Apartado Postal 1984 

Lima 100, PERU 

PHONE: 24-62-78 


PHILIPPINES 


Technology Resource Center 
Attn: Mr.Francisco P. Cayco 


PHILIPPINES 
PHONE: 859-81 1/26 


Consulplano 

Attn: Ms. Isabella Gimenez 
Av. Frei M. Contreras, 54, 3 
P- 1700 Lisbon, PORTUGAL 
PHONE: 891187/8/9 


Centro de informacion Tecnica 

Mr. Rafael Munoz Caidelario 

Universidad de Puerto Rico 

Mayaguez Campus 

Mayaguez, PUERTO RICO 00708 
832-4040 «3198, 2101 


Sri Lanka Scientific and Tech 
Into. Centre (SLSTIC) 

Attn: Mr. NU. Yapa 

47/5 Maitland Place 

Colombo 7, SRi LANKA 

PHONE: 96-77 1/3 


STUDSVIK ENERGITEKNIK 
AB Biblioteket 

Attn: Ms. Vicki Pell 
$-611-82 

Nykoping, SWEDEN 
PHONE: 155 21000 


TANZANIA 


Tanzama Research information 
Service (TANRIS) 

Attn: Mr. Hamisi M. Nguli 

P.O. Box 4302 

Kivukoni Front 


Thailand Management Asso- 
ciation (TMA) 

Attn: Mrs. Sunan Na Nagara 

308 Silom Road 

Bangkok 5, THAILAND 

PHONE: 234-2624 


Marketing et Informatique en 
Tunisie 


Attn: Mr. Scott K. Johnson 
BP. 733 

Tunis-Hached, 1049 TUNISIA 
PHONE: 288-309 


TURKEY 
ABC Kitabevi Tic., A.S 
Attn: Ms. Fusun Gonen, NTIS 


Manager 
\stiklal Caddesi 461 
Beyoglu - Istanbul, TURKEY 
145-2453, 145-2479 


Scientific & Technical Research 
Council of Turkey (TUBITAK) 

Scientific & Technical Doc- 
umentation Ctr 

Ataturk Bulvari 221 

Kavaklidere, Ankara TURKEY 

PHONE: 267-729,262-770x70 


Microinto Limited 

Attn’ Mr. Roy Selwyn 

P.O. Box 3 

Newman Lane 

Alton, Hampshire GU34 2PG 

ENGLAND 

PHONE: 420-84300; 
420-86848 


Economia Club de Caracas, S.A 
Altn: Mr. Lothar Eikenberg 
Apartado 51972 

Caracas 1050-A, VENEZUELA 
PHONE: 723-010 


WEST GERMANY 


Fachintormationszentrum 
Energie, Physik, 
Mathematik GMBH (FIZ) 

Attn: Dr. Werner Rittberger 

7514 Eggenstein-Leopoid- 
shaten 2 

PHONE: 82-4572 


YEMEN 


The Yemen Company for 
investment & Finance, Lid 

Attn: Mr. Hassan Ali Alnahari 

P.O. Box 2789 

Sanaa, YEMEN 

PHONE: 72089,7 1457,76889 





KEYWORD INDEX 
PERSONAL AUTHOR INDEX 


CORPORATE AUTHOR INDEX 
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NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and Mexico 
please use this price schedule; other addressees, 
write for PR-360-4, 


MICROFICME PAPER COPY 
$0 50 €0! 
995 £02 
195 £03 
13.95 £04 
18.95 £05. 
24.95 £06 
30.95 to7 
95 £06 

42.95 £09 
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“Contact NTIS for price quote 


PRICES EFFECTIVE JANUARY |, 1987 
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